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Abstract

Background: Azithromycin (AZM) is an antimicrobial agent and frequently used in the treatment of pediatric respiratory dise@
due to its well-recognized clinical efficacy. Despite some favorable findings from many studies, there is a lack of research reports
focusing on the safety profiles and adverse reactions.

Methods: The randomized controlled trials of AZM in the treatment of pediatric respiratory diseases on internet databases
were searched. The search databases included Chinese CNKI, Wanfang, VIP, PubMed, EMBASE, and Cochrane Library. Two
researchers of this study independently assessed the eligibility, risk of bias, and extracted the data. The included literature was
meta-analyzed and subgroup analyzed by revman 5.1 software.

Results: A total of 14 eligible studies were included. The results of meta-analysis showed that the incidence of adverse reactions
after AZM treatment was 24.20%, which was lower than 48.05% in the control group (OR = 0.42, 95% CI 0.12-0.72, P < .001).
In the subgroup of sequential therapy, AZM had a lower incidence of adverse reactions in sequential therapy (OR = 0.29, 95%
Cl 0.09-0.60, P < .001). In the subgroup of intravenous administration, AZM had a lower the incidence of adverse reactions
(OR =0.57, 95% CI 0.12-0.84, P = .003). In the subgroup of oral administration, AZM had a lower the incidence of adverse
reactions (OR = 0.45, 95% CI 0.13-0.69 P < .001). Overall, it was also found that the incidence of adverse reactions in the AZM
subgroup was significantly lower than that in other treatment subgroup.

Conclusion: AZM has fewer adverse reactions and better safety profiles, which make AZM a more attractive option in the

treatment of pediatric respiratory diseases.

Abbreviations: AZM = azithromycin, Cl = confidence interval, RCT = randomized controlled trial.
Keywords: adverse reactions, azithromycin, meta-analysis, pediatrics, respiratory diseases, systematic review

1. Introduction

Pediatric respiratory diseases are one of the most common dis-
eases leading to pediatric hospitalization, and it accounts for
about 25% of all pediatric consultations.!!! Also, pediatric respi-
ratory diseases remain the leading cause of death worldwide in
infants and young children with poor immunity and incomplete
development of the respiratory system. Even though notable
medical advances have been achieved in pediatric clinic in recent
years, pediatric respiratory diseases still deserve heightened
public awareness and pose a serious threat to children health.?
Macrolides are antimicrobial agents with anti-inflammatory
activities and are frequently used in the treatment of pediatric
respiratory diseases. Among macrolides, azithromycin (AZM)
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has good tissue penetration and pharmacodynamic stability, and
it deserves more popularity compared with erythromycin, clar-
ithromycin, and other macrolides. Furthermore, its anti-infec-
tive, anti-inflammatory, and immunomodulatory properties also
contribute to the preferable option and the wide use in clinical
practice.b!

In the past decades, researches on AZM and pediatric respira-
tory diseases are also on the rise. Most of the studies are aimed
at analyzing the efficacy of AZM, but there is a lack of research
reports on the comprehensive analysis of the safety profiles and
adverse reactions of AZM. According to the existing reports, the
adverse reactions of AZM mainly included gastrointestinal dys-
function, allergic reactions, nervous system abnormalities, and
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even cardiac function impairments, but inconsistent data about
these adverse reactions frequently existed in related reports.**!
Therefore, more details should be further summarized to help
the rational use of AZM and reduce the incidence of adverse
reactions. In this study, our purpose was to systematically eval-
uate the adverse reactions of AZM in the treatment of pediat-
ric respiratory diseases by conducting a systematic review and
meta-analysis, so as to provide more reference data for clini-
cians in clinical practice.

2. Methodology

2.1. Literature search strategy

Literature search was conducted on databases such as Chinese
CNKI, Wanfang, VIP, PubMed, EMBASE, Scopus, Web of sci-
ence, and Cochrane Library. The full name keywords such as
“azithromycin,” “pediatrics,” “adverse drug reaction (ADR),”
“respiratory disease,” and “randomized controlled trial” were
used for retrieval, and other word variations of aforementioned
keywords such as “AZM,” “ADR or side effect,” “RCT” were
used for supplementary search. The retrieval period was set
from January 2010 to December 2020, and only randomized
controlled studies were selected. For the purpose of this review,
we defined “pediatrics” as individuals from birth up to 17 years

old.

2.2. Inclusion and exclusion criteria of the literature

The included articles should meet the following criteria: Only
clinical trials of pediatric respiratory diseases were included, and
these articles should be published in English or Chinese; The
treatment method used in the experimental group was AZM
alone, not combined with other antibiotics; the control group
was treated with other antibiotics or other treatment other than
AZM. Exclusion criteria of this study were listed as below:
non-randomized controlled trials, animal studies, reviews, and
other meta-analysis studies; non peer-reviewed articles such as
dissertation, conference proceeding, and others; in the literature
research results, incomplete data, duplicate data, no relevant
outcomes or fruitless presentation of adverse reactions.

2.3. Data extraction

According to the set inclusion and exclusion criteria, 2
researchers of this study independently searched the liter-
ature, and performed the assessment of eligibility, risk of
bias, and data extraction. The extracted contents included
the author, publication date, baseline data of participants,
administration methods, dosage, and adverse reactions.
Administration methods include oral administration, intra-
venous administration, sequential therapy, and other treat-
ments. Sequential therapy of antibiotics refers to intravenous
administration transiting to oral administration after obvious
relieving of disease. When a disagreement appeared between
2 researchers, a discussion among all authors would be per-
formed to solve it. If a full article or document data can not
be obtained from internet databases, a request would be sent
to the corresponding author. In deed, only one request was
sent, and one reply was obtained.

2.4. Literature quality evaluation

The assessment of the quality of the literature was carried
out with reference to the Cochrane risk of bias tool follow-
ing Cochrane guidelines.!! Evaluation indicators included the
following items: Lack of the random allocation method or no
allocation concealment; Absence of a double-blind method or
blinding of outcome assessment; Evidence of selective reporting
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or inconsistencies in reported outcomes; High attrition rate
without appropriate reason or without a clear explanation for
lost visits and missing data; Detection of other sources of bias,
such as significant baseline imbalances or conflict of interest not

addressed.

2.5. Statistical method

Meta-analysis of the included literature was performed using
revman 5.1 software. Mantel-Haenszel (M-H) method was
selected for data calculation. The confidence interval (CI) was
set as 95% CI, and I? statistic was used to assess the heterogene-
ity, with lower values representing less heterogeneity. The liter-
ature included in the study has a mild or no heterogeneity, so it
was analyzed by fixed effect model. If the literature heterogene-
ity was large and unacceptable, it would be analyzed by random
effect model, and the results of meta-analysis would be reflected
by forest plot. The publication bias of the study was tested by
funnel plot and Galbraith plot. The stability of the results was
analyzed by sensitivity test of subgroup analysis. The incidence
of adverse effects between groups was tested by Z-test, P <.05
indicating that the difference was statistically significant, and all
the P value was 2-sided.

3. Result

3.1. Document screening process and results

After preliminary literature search, a total of 614 articles related
to the adverse reactions of AZM were retrieved, including 118
articles from Embase, 105 articles from Cochrane Library, 98
articles from PubMed, 113 articles from Wanfang database,
107 articles from Chinese CNKI, and 73 articles from VIP
database. Then, after reading the title, abstract and full text
of the literature, 14 eligible articles were finally included for
research.”2% The process of document screening was shown
in Figure 1.

3.2. Basic information of included literature

The publication date of literature ranges from 2010 to 2020.
The characteristic analysis of the literature in the study
includes the author, publication year, age, indications, admin-
istration methods and treatment methods of the control group.
A total of 14 studies were included, and the rest did not meet
the inclusion criteria. The details of 14 eligible studies were
shown in Table 1.

3.3. Included in literature quality evaluation

The risk of bias of the included literature was obtained through
evaluating the quality of the literature. By analyzing the correct-
ness of the random allocation method included in the literature,
it can be seen that 6 of them accurately described the random
allocation method, accounting for 40% of the total included
literature, and showing a low risk of bias. As for whether the
literature hides the allocation method, it can be seen that 3 of
them mentioned the allocation method, accounting for 30% of
the total literature, and the other 11 documents did not mention
the hidden allocation method. When analyzing the use of the
double-blind method, there were also 3 documents that clearly
indicated the implementation of the double-blind method for
experimenters and subjects. We also assessed the integrity of
the data included in the literature in aspects of whether there
was a midway withdrawal in the research, whether the litera-
ture clearly described the number of lost visits, and whether the
analysis of the final processing results was made. Fortunately,
there were no missing document data, and the included litera-
ture has complete data. The processing method of the results of
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A total of 107 reports excluded by full-
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Duplicate data or other causes (n =27)

Figure 1. Document retrieval and screening process.

The basic information of 14 eligible studies in this meta-analysis.

Literature Age of AZM Administration mode of Treatment methods

First author years Indications experimental group (yr) AZM experimental group of control group
Goyal V.1 2018 Acute exacerbation of bronchiectasis 4~9 Oral administration Other treatment
Kneyber M.® 2012 Lower respiratory diseases 0.3~6 Intravenous administration Other treatment
Vikas G.®! 2018 Bronchiectasis 1~17 Sequential therapy Other treatment
Valery PCI'? 2013 Bronchiectasis 0.6~8 Oral administration Other treatment
Postma D.F.[" 2010 Acquired pneumonia 1~7 Intravenous administration Erythromycin
Hendricks!™ 2016 Mycoplasma pneumonia 3~12 Sequential therapy Other treatment
Wilms E.B.0 2012 Cystic fibrosis 0.6~12 Intravenous administration Other treatment
Bauer K.A.l4 2011 Other symptoms 1~10.5 Intravenous administration Erythromycin
Small S.M.['%1 2018 Acquired pneumonia 1~10 Sequential therapy Erythromycin
To K.K.[0 2010 Mycoplasma pneumonia 2~10 Sequential therapy Other treatment
Yang D.I'" 2018 Mycoplasma pneumonia 4~13 Oral administration Erythromycin
Lu M.PI8 2013 Mycoplasma pneumonia 0.6~12 Intravenous drip Erythromycin
Han R. 2020 Mycoplasma pneumonia 4~9 Sequential therapy Erythromycin
Wang J.?0 2018 Mycoplasma pneumonia 0.3~12 Oral administration Other treatment

Other treatment refers to amoxicillin, cefuroxime, and other antibiotics rather than macrolides.

the research object was fully expressed and there was no selec-
tive reporting of research results in the 14 included studies. As

shown in Figure 2.

3.4. Meta analysis results

Among the 14 publications, 814 patients were involved in the
AZM experimental group, of which 197 patients had adverse
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reactions. In addition, among 847 patients in the control
group, 407 patients had adverse reactions. Overall, the inci-
dence of adverse events treated with AZM was 24.20%, com-
pared with 48.05% in the control group. The whole group
meta-analysis was performed for all included literature, and
the forest plot was drawn as shown in Figure 3. From the het-
erogeneity analysis, it can be concluded that the randomized
controlled trials in the 14 included studies had slight hetero-
geneity (P =.07, 1> = 34%), with the fixed effect model used
for analysis. Figure 3 showed that the diamond in the forest
plot was on the left of the null vertical line with X = 1. This
result meant that in the treatment of pediatric respiratory dis-
eases, the incidence of adverse reactions after treatment with
AZM was lower than that of the control group in the study.

Medicine

The magnitude of the combined effect was OR = 0.42, 95% CI
(0.12-0.72), Z = 8.00, P < .001, and the difference was statis-
tically significant (P < .035).

In the subgroup meta-analysis, a subgroup meta-analysis
was performed based on different administration methods.
A total of 14 studies were included, including 5 studies with
sequential therapy, 5 studies with intravenous administration,
and the remaining 4 studies with oral administration. In the
subgroup of sequential therapy, the incidence of adverse reac-
tions between the AZM experimental group and the control
group was 11.37% and 37.92%, respectively. The meta-analy-
sis results of this subgroup were shown in Figure 4. The result
of heterogeneity analysis of sequential therapy was P = .47,
12 = 0%. The diamond in the forest plot was on the left of the

Random sequence generation (selection hias)
Allocation concealment (selection bias)
Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

r
0%

25% 50% 75% 1009
[_ Low risk of bias Unclear risk of bias B8 High risk of bias |
Figure 2. Bias risk assessment of included literature.
Experimental Control Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H.Fixed.95%CI M-H Fixed.95%CI
Goyal VI') 2018 29 82 39 97 64%  0.42[0.08,0.97] —a—
Kneyber MCEl 2012 6 0.68[0.13,1.01] .
VikasG® 2018 12 73 27 70 67%  0.15[0.07,0.65] -—
ValeryPCIO] 2013 8 n 18 38 6.4%  0.39[0.11,0.82] -
Postma DFI11] 2019 5 29 12 29 6.1%  0.70[0.15,1.17] —=t
Hendricks('2l 2016 9 47 19 46 82%  0.14[0.10,0.51] -
Wilms EBIB] 2012 13 64 22 64 80%  0.67[0.12,1.39] —a
Bauer KAl 2011 17 76 37 74 8.1%  0.15[0.07.0.67] -
Small SMII5] 2018 26 88 42 81 6.2% 0.38[0.07,0.80] —
To KKI!6] 2000 10 63 30 60 78%  0.32[0.09,0.64] -
Yang DII7] 2018 17 65 49 65 79%  0.51[0.17,0.87] -
Lu MPU!8] 2013 12 59 32 55 75%  0.11[0.05,0.62] -—
Han R[] 2020 20 83 41 82 7.5%  0.20[0.09,0.57] -
Wang J20] 2018 13 53 19 53 7.0% 0.51[0.12,0.21] .t
Total(95%CI) 855 847 100.0% 0.42[0.12,0.72] > . )
Heterogeneity:Chi’=14.55, df=9 (P=0.07) I=34% o.o'oz 01 1 10 560

Test for overall effect:Z=8.00, P<0.001)
Figure 3. Forest plot analysis of adverse reactions in the 2 groups.

Favours experimental  Favours confrol
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null line. The results showed that AZM had a lower incidence
of adverse reactions in sequential therapy with OR =0.29,
95% CI [0.09-0.60], P <.001. In the study of intrave-
nous administration, the incidence of adverse reactions was
17.83% in the AZM group and 52.09% in the control group.
The subgroup meta-analysis results of the intravenous admin-
istration were shown in Figure 5. The heterogeneity analysis
result of intravenous administration was P = .39, > = 15%. It
can be seen from the forest plot that the diamond was on
the left of the null line, which also showed that the incidence
of adverse reactions in AZM intravenous administration was
lower. In the study of oral administration, the incidence of
adverse reactions between AZM experimental group and
control group were 22.18% and 45.69%, respectively. The
results of meta-analysis of subgroups of oral administration
were shown in Figure 6. The results of heterogeneity analysis
of oral administration were P = .03 and I = 70%. At the same
time, it can be seen from the forest plot that the diamond was
also on the left of the null line, which suggested that AZM had
lower incidence of adverse reactions when it was administered
orally.

Then, a subgroup meta-analysis was conducted based on differ-
ent treatments in the control group. From the literature included
in the study, the extracted treatment measures were mainly
erythromycins or other treatment. By analyzing the subgroups
of erythromycin treatment, it can be found that the incidence of
adverse reactions in AZM group and erythromycin group were
15.33% and 41.26%, respectively. As showed in Figure 7, the
overall effect size of the incidence of adverse reactions after the
treatment of pediatric respiratory diseases in the erythromycin

www.md-journal.com

subgroup analysis was OR = 0.48,95% CI [0.12,0.80],Z = 7.91,
P <.001. At the same time, the result of heterogeneity analysis
was P =.52, 1> = 0%, and the result from the forest plot showed
that the diamond was located on the left of the null line, revealing
that the incidence of adverse reactions of AZM treatment was
lower than that in the erythromycin subgroup. Subgroup anal-
ysis was also performed in other treatments. From the data, the
adverse reaction rate of the AZM treatment group and the other
treatment group were 18.16% and 42.00%, respectively. We can
see the results in the subgroup analysis of other treatments from
Figure 8, showing that the combined effect of adverse reaction
was OR =0.31,95% CI'[0.11, 0.63], Z =2.29, P = .002, and the
result of heterogeneity analysis was P = .10, I* = 37%. The posi-
tion of the diamond in the forest plot was on the left of the null
line. The results showed that the incidence of adverse reactions
of AZM treatment was lower than that in the subgroup analysis
of other treatments. According to the above results of subgroup
analysis, it can be seen that AZM treatment have a lower inci-
dence of adverse reactions in the subgroup analysis of different
administration methods and different treatments in literature
included in the study. This result was in great agreement with the
aforementioned subgroup analysis. Therefore, the result of this
systematic evaluation was that AZM in the treatment of pediatric
respiratory diseases had lower adverse reactions and better safety
profiles.

3.5. Analysis of literature publication bias

To examine the publication bias of the included literature, the
data from the included literature were used to draw the funnel

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H.Fixed.95%CI M-H Fixed.95%CI
Vikas G 2018 12 73 27 70 18.2%  0.15[0.07,0.65] -—
Hendricks"? 2016 9 47 19 46 12.3% 0.14[0.10,0.51] =
SmallSM™! 2018 26 88 42 81 24.4% 0.38[0.07,0.80] -
To KK 2010 10 63 30 60 204%  0.32[0.09,0.64] —=
Han R 2020 20 83 41 82 24.7% 0.20[0.09,0.57] -
Total(95%CI) 354 339 100.0% 0.29[0.09,0.60] <> \ \
Heterogeneity:Chi*=2 44, df=3 (P=0.47) I*=0% 0.0'02 01 1 10 560
Test for overall effect:Z=5.16, P<0.001) Favours experimental ~ Favours control
Figure 4. Forest plot analysis of adverse reactions under sequential therapy.
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H.Fixed.95%CI M-H Fixed.95%CI
Kneyber MCI®] 2012 6 32 20 33 12.1%  0.15[0.05.0.46] —=
Postma DF[!11 2019 5 29 12 29 10.5%  0.70[0.15.1.17] —T
Wilms EB3] - 2012 13 64 22 64 24.4%  0.67[0.12,1.39] —_—
Bauer KAl 2011 17 76 37 74 30.2%  0.15[0.07.0.67] -
LuMPl18] 2013 12 59 32 55 22.8%  0.11[0.05.0.62] --—
Total(95%CI) 260 255 100.0%  0.57[0.12.0.84] . . > ) .
Heterogeneity: Chi?=2.38,df=2 (P=0.39) P=15% 0002 01 1 10 500

Test for overall effect:Z=3.02. (P=0.003)

Favours experimental Favours control

Figure 5. Forest plot analysis of adverse reactions under intravenous administration.
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Experimental Control Odds Ratio OddsRatio
Study or Subgroup  Events Total Events Total Weight M-H Fixed.95%CI M-H Fixed.95%CI
Goyal VU] 2018 29 82 39 97 26.0%  0.42[0.08.0.97] —a—
Valery PCI® 2013 8 41 18 38 27.0%  0.39[0.11.0.82] -
Yang D! 2018 17 65 49 65 30.8%  0.51[0.17,0.87] ——
WemgJ® 2018 13 53 19 53 162%  0.51[0.12,0.21] -t
Total(95%CI) 241 253 100.0%  0.45[0.13,0.69] > . '
Heterogeneity:Chi*=6.20, df=9 (P=0.03) 1>=70% 0.0'02 0'.1 1 1'0 560

Test for overall effect:Z=5.48, P<0.001)

Figure 6. Forest plot analysis of adverse reactions under oral administration.

Favours experimental ~ Favours control

Experimental Control Odds Ratio OddsRatio
Study or Subgroup  Events Total Events Total Weight M-H Fixed.95%CI M-H Fixed.95%CI
Postma DEUY1 2019 5 29 12 29 12.1%  0.70[0.15,1.17] —=
Bauer KA1 2011 17 76 37 74 158%  0.15[0.07,0.67] -
Small SMI'1 2018 26 88 42 81 17.2% 0.38[0-07~0-801 —a—
Yang D7) 2018 17 65 49 65 211%  0.51[0.17.0.87] -
Lu MPES) 2013 12 59 32 55 163%  0.11[0.05,0.62] -—
Han RI"] 2020 20 83 41 82 17.5%  0.20[0.09,0.57] -—
Total(95%CI) 400 386 100.0%  0.48[0.12,0.80] > . )
Heterogeneity:Chi’=6.24, df=7 (P=0.52) I’=0% 0002 01 1 10 500
Test for overall effect:Z=7.91, P<0.001) Favours experimental ~ Favours control
Figure 7. Forest plot analysis of adverse reactions of erythromycin subgroup.
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H.Fixed.95%CI M-H.Fixed.95%CI
Goval VI 2018 29 82 39 97 21.2%  0.42[0.08,0.97] —&—
Kneyber MC® 2012 6 32 20 33 7.6%  0,68[0.13,1.01] —
Vikas G! 2018 12 73 27 70 14.0%  0.15[0.07,0.65] -
ValeryPCI” 2013 8 41 18 38 8.6%  0.39[0.11,0.82] -
Hendricks*? 2016 9 47 19 46 10.8% 0.14[0.10,0.51] -
Wilms EBI3] 2012 13 64 22 64 13.5%  0.67[0.12,1.39] —a
To KKU6] 2010 10 63 30 60 12.1%  0.32[0.09,0.64] —a-
Wang J201 2018 13 53 19 53 12.2%  0.51[0.12,0.21] -t
Total(95%CI) 455 461 100.0%  0.31[0.11,0.63] > . .
Heterogeneity:Chi*=14.55, df=9 (P=0.1) I’=37% 0.(;02 01 1 10 560

Test for overall effect:Z=2.29, P=0.002)

Favours experimental ~ Favours control

Figure 8. Forest plot analysis of adverse reactions in other treatment subgroup.

plot, and it was showed in Figure 9. The central axis of the funnel
plot was OR = 0.42, the shape of the funnel plot did not reveal
obvious evidence of asymmetry, indicating that the publication
bias of the literature was low or nonexistent. At the same time,
the Galbraith diagram was used to further analyze the publication

bias of the literature included in our study. As shown in Figure 10,
most articles included in this study were in the area between the
dotted lines, which meant that the literature was within the 95%
CL These results further demonstrated that there was no evident
publication bias in the literature included in this study.
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Figure 9. Funnel plot of publication bias in this meta-analysis.

4. Discussion

In recent years, therapeutic effects of AZM have been widely
recognized in pediatric clinic and many researchers have
reported their favorable findings,*'2*! but there is a lack of
systematic review and meta-analysis focusing on adverse reac-
tions of AZM in the treatment of pediatric respiratory diseases.
In this study, our results showed that the diamond was located
on the left side of the null line, indicating that the use of AZM
drugs had a lower incidence of adverse reactions compared
with other drugs or other treatments in pediatric respiratory
diseases. Although no homogeneous study was found in this
field, some related findings were reported by other research-
ers. Pan X et al?¥! demonstrated that AZM was beneficial in
improving some clinical symptoms and lung functions in chil-
dren over 6 years old with persistent asthma. Hiles SA et all*’!
reported that maintenance use of AZM could reduce exacerba-
tions in severe asthma patients with mild adverse reaction and
well tolerance. In addition, a meta-analysis pointed out that no
evidence of increased adverse events and mortality was found
in the treatment of bronchiectasis patients with macrolides.?®!
Overall, our results were supported by the findings from afore-
mentioned studies to some extent.

In this study, it can be found from the whole review that in
the treatment of pediatric respiratory diseases, the incidence
of adverse events in children treated with AZM was 24.20%,
compared with 48.05% in the control group. Besides, based
on the subgroup analysis under different administration meth-
ods, the results showed that AZM had a lower incidence of
adverse reactions in sequential therapy. In agreement with our
study, Gao SY et al?”! observed the same results. They explored
the clinical outcomes of sequential therapy with AZM and
erythromycin for mycoplasma pneumonia in children and con-
cluded that the sequential therapy with AZM is better than
with erythromycin in clinical efficacy and adverse reactions.
Furthermore, according to the subgroup data under different
treatments, like erythromycin and other treatments, the inci-
dence of adverse reactions in AZM group and erythromycin
group were 15.33% and 41.26%, respectively, and the inci-
dence of the AZM treatment group and other treatment group
were 18.16% and 42.00%, respectively. All these data high-
lighted that the incidence of adverse reactions in AZM treat-
ment was lower even under different administration methods
and different treatment methods.

In the early studies, some researchers did several reports on
the application of AZM and performed comparative analy-
sis with other treatment methods in the treatment of children
respiratory diseases. Referring to these literature, they pro-
posed that the adverse reaction events of AZM in the treat-
ment of pediatric respiratory diseases were fewer than those
in the control group to a certain extent,?*3 which was also

4 .

0o 2 4 6 & 10 12 14 16 18
Reciprocal of standard error
Figure 10. Galbraith plot of publication bias in this meta-analysis.

consistent with the results of our study. Looking back at pre-
vious studies, a lot of studies conducted comparative analysis
with erythromycin, azithromycin, and other treatments in the
treatment of pediatric diseases, and these studies also clearly
pointed out that the effectiveness of AZM was higher than that
of erythromycin.?-3! As others reported, AZM is an antibac-
terial drug with several advantages, including longer half-life
time, better tolerance and therapeutic effect, and fewer contra-
indications and adverse reactions, and these advantages make
AZM a preferred drug and extensively used in children with
respiratory diseases.l?*%!

In our meta-analysis, we primarily underscored the over-
all incidence of adverse reactions after AZM treatment. While
this provides a macroscopic understanding of its safety pro-
files, it is equally essential to delineate the specific side effects
for a comprehensive interpretation. As a newer generation of
macrolide antibiotics, AZM has demonstrated robust antimi-
crobial activity against a range of bacteria including staph-
ylococcus, pneumococcus, enterococcus, mycoplasma, and
chlamydia.¥ In clinical practice, the main adverse reactions of
AZM is gastrointestinal complications such as nausea, vomit-
ing, diarrhea, and abdominal pain, and followed by headache,
sinusitis, and rash in some cases.’”! However, these adverse
reactions are often mild and can be relieved by expectant
treatment, which will not result treatment cessation in most
patients. Moreover, these gastrointestinal complications can be
prevented or alleviated by proton pump inhibitors, aluminum
phosphate gel, and other mucosal protective drugs basen on
other reports.’®¥! Although the therapeutic benefits of AZM
are undeniable, clinicians need to be aware of its adverse reac-
tions, and employing preventive measures would considerably
reduce these adverse reactions, ensuring better therapeutic
safety and clinical outcomes.

With rigorous systematic review methods, we did a compre-
hensive search of the literature, evaluated the quality of them
with reference to the Cochrane risk of bias tool following
Cochrane guidelines, and gave a deep insight into the safety of
AZM in the treatment of pediatrics respiratory diseases. After
assessment of publication bias via funnel plot and Galbraith
plot, our results showed that most included literature were in
the area between the dotted lines, which demonstrated that
there was no evident publication bias in the literature of this
study. However, some limitations and shortcomings of this
study should be noted here. First, most of studies focused on
the efficacy of AZM, while few about its adverse reactions
were fully expressed, so there was a shortcoming regarding the
presentation of all adverse drug reactions. Second, although
our results showed that AZM had fewer adverse reactions
and better safety profiles, some rare but severe adverse reac-
tions such as arrhythmia,*" cardiac arrest,*!! and even sudden
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cardiac death!*?! were not fully analyzed due to data deficiency
in included RCTs of our study. Therefore, we should not ignore
these rare adverse reactions and potential risk events in clinical
practice, even though these rare adverse reactions can only be
found in a few of case reports or observational studies and
have never been confirmed in high-quality literature.*3! Thus,
further attention and well-designed RCTs with large sample
size on this topic are needed to enrich the safety research of
AZM and provide more reference for pediatricians.

5. Conclusion

In conclusion, the results from this systematic review and
meta-analysis suggest that AZM has fewer adverse reactions
and better safety profiles in the treatment of pediatric respira-
tory diseases. In consideration of other findings that AZM was
as effective as or a preferable option with lower incidence of
adverse reactions compared with other macrolides or antibiot-
ics,**! we can draw a conclusion that AZM is a more attrac-
tive option in the treatment of pediatric respiratory diseases.
However, in view of existing limitations in this study, more
high-quality studies are needed to verify our results, especially
in the results of subgroup analysis.
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