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Purpose. To systematically evaluate the safety and effectiveness of different dosages of recombinant human interferon alb
(IFNalb) inhaled for bronchiolitis in children. Methods. 7 databases, including PubMed, EMBASE, Cochrane Library, Web
of Science, CNKI, Wanfang Database, and VIP, were searched. The search time was from their inception dates to March 28,
2022. A randomized controlled trial (RCT) of 2 ug/kg IFNalb (low dosage group) monotherapy or in combination with
other drugs vs. 4 ug/kg IFNa1b (high dosage group) monotherapy or in combination with the other drugs was included. The
risk of bias 2.0 evaluated the RCT’s quality, and the grading of recommendations assessment, development and evaluation
(GRADE) tool was used for evaluating the overall quality of the evidence. Then, a meta-analysis was performed by RevMan
5.4. Results. A total of 13 RCTs with 1719 children were included. The meta-analysis results showed that the high dosage
group was significantly shorter than the low dosage group of the duration of hospital stays (MD =-0.40, 95%CI (-0.73,
-0.07), P=0.02) (low quality), three depressions sign disappearing time (MD =-0.60, 95%CI (-1.05, —0.14), P =0.010) (low
quality), and wheeze disappearing time (MD =-0.62, 95%CI (-1.17, —0.06), =0.03) (low quality). There was no significant
difference between the two groups in coughing disappearing time, pulmonary rales disappearing time, wheezing sound
disappearing time, or adverse event rates. Conclusions. Compared with low dosage IFNa1b, high dosage IFNa1b reduces the
duration of hospital stays, the disappearance time of the three depression signs, and the disappearance time of wheeze in the
treatment of bronchiolitis in children. Limited by the low quality of the evidence, the conclusions still need to be supported
by high-quality studies.

1. Introduction ranges from 2 months to 6 months. The incidence of infants

in the first year after birth is approximately 11%, and
Bronchiolitis is a lower respiratory tract disease that mainly =~ bronchiolitis is one of the leading causes of illness and
occurs in children under 24 months. The peak age of onset  hospitalization in children under one year old [1, 2]. The
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most common etiology of bronchiolitis is respiratory syn-
cytial virus (RSV) infection. Other viruses include the
parainfluenza virus, influenza virus, and rhinovirus [2, 3].
Unfortunately, a causative treatment of acute viral bron-
chiolitis does not exist due to its special pathophysiology
[4, 5]. In clinical practice, oxygen and fluid supplementation
are usually used for symptomatic treatment [6].

Interferon (IFN) plays an essential role during bron-
chiolitis, particularly for children infected with RSV [7].
IFNs are a group of signaling proteins synthesized and
released by host cells in response to pathogens. Normally,
virus-infected cells release IFNs to enable surrounding cells
to improve their anti-viral defenses [8]. This early response
can influence the clinical course of RSV bronchiolitis,
thereby affecting the duration of the disease and damage to
the lungs [9]. However, it has been considered that common
respiratory viruses, including RSV, may disrupt the host
antiviral IFN response [9-12]. Based on the importance of
IFN in bronchiolitis, many researchers in China have used
exogenous IFN as a supplementary treatment for
bronchiolitis.

Recombinant human interferon alB (IFN«lB), as a
major antiviral subtype in the Chinese population, has
attracted the attention of Chinese researchers [5]. As the
lesion site of bronchiolitis is located in the bronchioles,
administration by nebulized has the advantages of rapid-
onset, fewer adverse reactions, and high compliance [5].
Therefore, aerosol inhalation IFN«1B for bronchiolitis in
children has been recommended by the Chinese National
Formulary [13] and the Standardized Management Guide-
lines for Children’s Nebulization Center [14]. At present, the
guidelines or expert consensus recommended dosage of
nebulized IFNa1b for bronchiolitis in children is 2-4 ug/kg
[15, 16]. However, there is still controversy about 2 ug/kg or
4 ug/kg in clinical practice. Some researchers believe that
4 ug/kg of IFNa1b has better efficacy [17, 18]. Others believe
that 2 ug/kg and 4 ug/kg of IFN«1b have equivalent efficacy.
Considering the safety and economic effects, 2 yg/kg IFNa1b
should be promoted [19, 20].

Therefore, this study aims to evaluate the safety and
effectiveness of inhaling 2 ug/kg and 4 ug/kg of IFNalb for
bronchiolitis in children, providing evidence-based evidence
for clinical practice.

2. Methods

This review was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines [21].

2.1. Search Strategy. A total of 7 databases, including
PubMed, Embase (Ovid), Cochrane Library (Ovid), Web of
Science, CNKI, Wanfang Database, and VIP, were searched.
Additionally, we used a manual search strategy to retrieve
the relevant articles cited by the retrieved publications. The
search time was from their inception dates to March 28,
2022. Medical subject headings combined with free text
terms were used to search for eligible articles. Two clinical
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trial registration sites, including clinicaltrials.gov (https://
clinicaltrials.gov/) and the WHO International Clinical
Trials Registry Platform (ICTRP) (http://apps.who.int/
trialsearch/), were searched for unpublished but eligible
articles.

2.2. Inclusion and Exclusion Criteria

2.2.1. The Inclusion Criteria

Population: infants under 2 years old and hospitalized
with a diagnosis of bronchiolitis.

Intervention/control: the high dosage group was given
4 ug/kg IFNalb, and the low dosage group was given 2 ug/kg
IFNalb, and both were treated with nebulization. IFNalb
monotherapy or in combination with other drugs (e.g.,
budesonide, albuterol, and hypertonic saline) were included.

Outcomes: the primary outcome is the duration of
hospital stays. The secondary outcome is based on the main
clinical symptoms described in the “Expert consensus on the
diagnosis, treatment and prevention of bronchiolitis (2014),”
including cough disappearance time, pulmonary rales dis-
appearance time, wheeze disappearance time, and wheezing
sound disappearance time, three depression sign disap-
pearance times, and adverse event rates.

2.2.2. The Exclusion Criteria.
(1) Non-Chinese and Non-English studies

(2) Inaccessible studies
(3) No information about the child
(4) Duplicate publication

2.3. Data Extraction and Risk-of-Bias Assessments. Two re-
searchers selected the included RCTs back-to-back according
to the inclusion and exclusion criteria and extracted the data.
Cochrane risk of bias assessment tool (ROB 2.0) was used to
evaluate the RCT’s quality, and the grading of recommen-
dations assessment, development and evaluation (GRADE)
tool was used to evaluate the overall quality of evidence. When
two researchers had opposite opinions, disputes were decided
by the third researcher. The content of the literature ex-
traction includes basic information about the literature (such
as first author and year of publication); basic information
about the child (such as age and course of the disease); basic
information about intervention (such as course of treatment,
frequency of administration, and combined therapy); and
research results (data of outcomes).

2.4. Statistical Analysis. RevMan 5.4 statistical software
provided by the Cochrane Collaboration Network was
performed for meta-analysis. Relative risk (RR) and risk
difference (RD) were used for dichotomous data, mean
difference (MD) was used for continuous data, and 95%
CIs were calculated using the Mantel-Haenszel method
and the inverse variance statistical method, respectively.
Heterogeneity was tested by y* test and I” statistics, and
the random effect model was performed for meta-
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FIGURE 1: Literature screening flow diagram.

analysis. Subgroup analysis was performed by mono-
therapy or combined therapy. Sensitivity analysis was
performed by eliminating included RCTs one by one in
each outcome.

3. Results

The initial searches included 2129 RCTs. After dedupli-
cation, 927 RCTs were removed. After screening titles and
abstracts, 1013 RCTs were removed. Ultimately, 13 RCTs
remained after screening full texts [17-20, 22-30]
(Figure 1).

3.1. Characteristics of the Included Studies. The basic infor-
mation of the included RCT is presented in Table 1. Among
the included RCTs, 5 RCTs adopted a random number table
for randomization [17, 24, 26-28], 1 RCT adopted the en-
velope method for randomization [18], and the rest did not
describe the method or used the wrong method. 1 RCT
adopted a central randomization system for concealed al-
location [17], and the rest did not mention the method for
concealed allocation. Only 1 RCT risk-of-bias assessment
result was “Some concerns” [17], and the results of the other
RCTs were “High risk”(Figures 2 and 3); GRADE results
were “low” and “very low” (Table 2).

Chen 2018 [18] subdivided the drug administration into
the early high dosage group, the early low dosage group, the
late high dosage group, and the late low dosage group. Since
there were no overlap children between early and late, the
early and late were independently analyzed. Additionally,
Zhao 2018 [17] subdivided the low dosage group into the qid
group and the tid group. Since there were no overlap

children between the qgid group and the tid group, the gid
group and the tid group were combined into the low dosage

group.

3.2. Primary Outcome. The duration of hospital stays: 8
RCTs included 733 children [18-20, 22, 23, 26, 27, 29]. The
duration of hospital stays in the high dosage group was
significantly shorter than that in the low dosage group
(MD = -0.40, 95%CI (~0.73,-0.07), P =0.02; I’ = 68%) (low
quality) (Figure 4).

3.3. Secondary Outcomes. Three depression signs dis-
appearing time: 4 RCTs included 487 children
[17, 18, 22, 28]. Three depressions sign disappearing time in
the high dosage group was significantly shorter than that in
the low dosage group (MD =-0.60, 95%CI (-1.05,-0.14),
P=0.010; I’ =75%) (low quality) (Figure 5).

Cough disappearance time: 8 RCTs included 797 chil-
dren [17-19, 23, 27-30]. There was no significant difference
in coughing disappearance time between the high dosage
group and the low dosage group (MD=-0.13, 95%CI
(-0.43, 0.6), P=0.38; 12=63%) (very low quality)
(Figure 6).

Pulmonary rales disappearing time: 4 RCTs included 303
children [18, 22, 25, 29]. There was no significant difference
in pulmonary rales disappearance time between the high
dosage group and the low dosage group (MD = -0.25, 95%CI
(-0.94, 0.43), P=047; 12=83%) (very low quality)
(Figure 7).

Wheeze disappearing time: 3 RCTs included 381 children
[17, 18, 28]. Wheeze disappearing time in the high dosage
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F1Gure 3: Risk of bias graph.

disappearance time (MD=0.01, 95%CI (-0.37, 0.39),
P=0.96; 12=0%) (low quality) (Figure 9).
Adverse event rates: 13 RCTs included 1251 children

group was significantly shorter than that in the low dosage
group (MD = —0.62, 95%CI (~1.17,-0.06), P = 0.03; I? = 73%)
(low quality) (Figure 8).

Wheezing sound disappearing time: 3 RCTs included
179 children. The high dosage group and the low dosage
group had no significant difference in wheezing sound

[17-20, 22-30]. The high dosage group and the low dosage
group had no significant difference in adverse event rates
(RR=1.20, 95%CI (0.61, 2.39), P=0.59; RD =0.00, 95%CI
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TaBLE 2: GRADE evidence profile.
Certainty assessment No of patients Effect
Relative ;
Study Risk of . . . Other 2ug/kg 4ug/kg o, Absolute Certainty
Outcome design bias Inconsistency Indirectness Imprecision considerations IFNalb IFNalb (?:51 )A) (95% CI)
MD 0.40
Very lower
©) RCT serious Not serious Not serious Not serious None 366 367 — (0.73 B00
. lower to  LOW
0.07
lower)
MD 0.60
Very lower
® RCT serious Not serious Not serious Not serious None 240 247 — (1.05 600
a lower to LOW
0.14
lower)
MD 0.13
Very I&V‘Zg @000
® RCT  serious Serious b Not serious Not serious None 392 405 — ) VERY
a lower to LOW
0.16
higher)
MD 0.25
Very lg)wgzr @000
@ RCT serious Serious b Not serious Not serious None 140 163 — ) VERY
a lower to LOW
0.43
higher)
MD 0.62
Very lower
. . . . 117z ele)
® RCT ser;ous Not serious Not serious Not serious None 187 194 — lower to LOW
0.06
lower)
MD 0.01
Very h(l(;gg;r @000
® RCT serious Not serious Not serious Not serious None 88 91 — )
a lower to LOW
0.39
higher)
2 more
RR 1.07
Very per 1,000
. . . . 18/610 17/641 (0.58 &d00
@ RCT serious Not serious Not serious Not serious None (3.0%)  (2.7%) TO 1 (from 11 LOW
a 98) fewer to
’ 26 more)

CI: confidence interval; SMD: standardized mean difference; RR: risk ratio; RD: risk difference. a. Using a wrong method for randomization or did not
perform allocation conceal; b. Included RCTs were distributed on both side of the invalidity line. @ The duration of hospital stays; @ three depressions sign
disappearing time; ® cough disappearance time; @ pulmonary rales disappearing time; ® wheeze disappearing time; ® wheezing sound disappearing time;

@ adverse event rates.

(=0.01, 0.02), P=0.77; 12 =0%) (low quality) (Figures 10 and
11).

3.4. Subgroup Analysis

3.4.1. The Duration of Hospital Stays. The results of sub-
group analysis showed that when IFNalb was combined
with other drugs, the hospital stay in the high dosage group
was significantly shorter than that in the low dosage group
(MD =-0.44, 95%CI (-0.84, —0.03), P=0.04; I’ =71%);

when IFNalb was treated with monotherapy, there was no
statistically significant difference in hospital stay between the
two groups (MD=-0.21, 95%CI (-0.51, 0.09), P=0.17)
(Figure 12).

3.4.2. Adverse Event Rates. The results of subgroup analysis
showed that regardless of I[FNalb combined therapy or
monotherapy, there was no statistically significant difference
in adverse event rates between the two groups (Figures 13
and 14).
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4 ug/kg 2 ug/kg i Mean Difference Mean Difference
Study or Subgroup  nrean SD Total Mean SD Total "8 (%) v Random, 95% CI IV, Random, 95% CI
Cai 2020 6.03 137 53 6.62 1.31 53 12.5 -0.59 [-1.10, -0.08] -
Chao 2016 7.84 157 37 7.86 154 40 10.0 -0.02 [-0.72, 0.68] /1
Chen (early) 2018 6.36 2.14 27 695 1.17 26 7.4 -0.59 [-1.51,0.33] I
Chen (Late) 2018 693 257 27 721 1.21 26 6.2 -0.28 [-1.36, 0.80] I B
Huang 2015 6.1 128 80 6.08 124 80 14.3 0.02 [-0.37, 0.41] -
Li2019 5,57 134 30 723 1.01 30 11.2 -1.66 [-2.26, -1.06] -
Liu 2018 542 122 31 56 127 31 11.0 -0.18 [-0.80, 0.44] -
Wang 2018 523 0.68 41 544 0.71 41 15.6 -0.21 [-0.51, 0.09] ™7
Xu 2017 541 123 40 562 129 40 11.9 -0.21 [-0.76, 0.34] I
Total (95% CI) 366 367 1000 -0.40 [-0.73, -0.07] <>
Heterogeneity: Tau® = 0.16; Chi® = 25.02, df = 8 (P = 0.002); I* = 68% —t —t
Test for overall effect: Z = 2.37 (P = 0.02) -2 -1 0 1 2
4ug/kg 2uglkg
FIGURE 4: The duration of hospital stays.
Study or Sub Experimental Control ot (9 Mean Difference Mean Difference
tudy or Subgroup  nrean SD Total Mean SD Total "M (%) 1y Random, 95% CI IV, Random, 95% CI
Cai 2020 1.53 1.09 53 2.11 154 53 24.0 -0.58 [-1.09, -0.07] —
Li2019 3.8 1.03 30 5.03 1.54 30 19.8 -1.23 [-1.89, -0.57] .
Liao 2017 1.8 0.9 47 1.9 06 54 29.8 -0.10 [-0.40, 0.20] ——
Shang 2014 2.8 1.5 110 3.5 1.7 110 26.4 -0.70 [-1.12, -0.28] =
Total (95% CI) 240 247 1000 -0.60 [-1.05,-0.14] -
1 1 1 1
Heterogeneity: Tau® = 0.16; Chi’ = 12.03, df = 3 (P = 0.007); I = 75% T T T T
Test for overall effect: Z = 2.58 (P = 0.010) -2 -1 0 1 2
Favours [experimental] Favours [control]
FIGURE 5: Three depression signs disappearing time.
4ug/kg 2 ug/kg . Mean Difference Mean Difference
Stud Sub. Weight (%
HAY OLSUDEIOUP Nean  SD Total Mean SD Total ' © %) IV, Random, 95% CI 1V, Random, 95% CI
Chao 2016 585 134 37 5.63 1.17 40 11.9 0.22 [-0.34, 0.78] =
Hu 2014 562 123 17 531 1.16 20 8.7 0.31 [-0.46, 1.08]
Huang 2015 587 142 80 551 135 80 14.6 0.36 [-0.07, 0.79] N -
Li2019 583 0.87 30 6.73 1.14 30 12.9 -0.90 [-1.41, -0.39] =
Liao 2017 6.1 1.2 47 6.3 1.1 54 14.1 -0.20 [-0.65, 0.25] - 1
Liu 2018 6.2 1.31 31 6.33 139 31 10.1 -0.13 [-0.80, -0.54] [ R
Shang 2014 6 13 110 64 13 110 163 -0.40 [-0.74, -0.06] —
Xu 2017 621 132 40 636 14 40 114 -0.15 [-0.75, 0.45] [
Total (95% CI) 392 405 100.0 -0.13 [-0.43, 0.16]
Heterogeneity: Tau? = 0.11; Chi? = 18.69, df = 7 (P = 0.009); I* = 63% f f ; f f
Test for overall effect: Z = 0.88 (P = 0.38) -2 -1 0 1 2
4ug/kg 2uglkg
F1GUure 6: Coughing disappearing time.
Study or Subgroup 4 ug/kg 2 ug/kg Weight (%) Mean Difference Mean Difference
Mean SD Total Mean SD Total 1V, Random, 95% CI 1V, Random, 95% CI
Cai 2020 347 141 53 436 1.68 53 24.8 -0.89 [-1.48, -0.30] =
Chao 2016 53 1.53 37 53 136 40 239 0.00 [-0.65, 0.65] !
Li2019 4.37 1 30 5.07 123 30 25.1 -0.70 [-1.27,-0.13] =
Zhao 2018 725 092 20 6.71 092 40 26.2 0.54 [0.05, 1.03] =
Total (95% CI) 140 163 100.0  -0.25[-0.94, 0.43] *
Heterogeneity: Tau® = 0.40; Chi = 17.22, df = 3 (P = 0.0006); > = 83% ’ ’ - ’ ’
Test for overall effect: Z = 0.73 (P = 0.47) -2 -1 0 1 2

4ug/kg 2 ug/kg

FIGURE 7: Pulmonary rales disappearing time.

3.5. Sensitivity Analysis. When eliminating Li 2019, the  significantly. The meta-analysis results of the duration of
heterogeneity of the duration of hospital stays, cough dis-  hospital stays, cough disappearance time, three depression
appearance time, and wheeze disappearance time decreased  sign disappearance times, wheezing sound disappearance
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4 ug/kg 2 ug/kg i Mean Difference Mean Difference
Study or Subgroup 10 "SD Total Mean SD Total "8 (%) v Random, 95% CI 1V, Random, 95% CI
Li 2019 377 136 30 497 096 30 298 -1.20 [-1.80, -0.60] —
Liao 2017 52 14 47 53 12 54 32.8 -0.10 [-0.61, 0.41]
Shang 2014 51 14 110 57 1.5 110 374 -0.60 [-0.98,-0.22] ——
Total (95% CI) 187 194 100.0  -0.62 [-1.17, -0.06] -
1 1 1 1
Heterogeneity: Tau® = 0.17; Chi® = 7.54, df = 2 (P = 0.02); I* = 73% T T T T T
Test for overall effect: Z =2.18 (P = 0.03) -2 -1 0 1 2
4ug/kg 2uglkg
FIGURE 8: Wheeze disappearing time.
Study or Subgroup 4 ug/kg 2 ug/kg Weight (%) Mean Difference Mean Difference
Mean SD Total Mean SD Total IV, Random, 95% CI 1V, Random, 95% CI
I
Hu 2014 536 135 17 53 108 20 225 0.06 [-0.74, 0.86] =
Liu 2018 54 133 31 535 127 31 34.1 0.05 [-0.60, 0.70]
Xu 2017 537 128 40 542 134 40 434 -0.05 [-0.62, 0.52]
Total (95% CI) 88 91 100.0 0.01 [-0.37, 0.39]
1 1 1
Heterogeneity: Tau® = 0.00; Chi® = 0.07, df = 2 (P = 0.96); I = 0% T T T T T
Test for overall effect: Z = 0.05 (P = 0.96) -1 -0.5 0 0.5 1

4ug/kg 2uglkg

FIGURE 9: Wheezing sound disappearing time.

4 ug/kg 2 ug/kg Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight (%) M-H, Random, 95% CI M-H, Random, 95% CI
Cai 2020 2 53 3 53 154 0.67 [0.12, 3.83] [
Chao 2016 1 37 0 40 4.7 3.24 [0.14, 77.06]
Chen (early) 2018 2 27 1 26 8.6 1.93 [0.19, 19.98] -
Chen (Late) 2018 1 27 0 2 47 2.89 [0.12, 67.96]
Dai 2019 3 50 2 50 15.5 1.50 [0.26, 8.60] -
Hu 2014 2 17 0 20 5.3 5.83[0.30, 113.75]
Huang 2015 1 80 1 80 6.2 1.00 [0.06, 15.71]
Li 2019 0 30 0 30 Not estimable
Liao 2017 1 47 1 54 6.3 1.15 [0.07, 17.87]
Liu 2018 2 31 1 31 8.6 2.00 [0.19, 20.93] -
Shang 2014 3 110 3 110 18.9 1.00 [0.21, 4.85] -t
Wang 2018 0 41 5 41 5.8 0.09 [0.01, 1.59]
Xu 2017 0 40 0 40 Not estimable
Zhao 2018 0 20 0 40 Not estimable
Total (95% CI) 610 641 100.0 1.20 [0.61, 2.39]
Total events 18 17 ) )

Heterogeneity: Tau® = 0.00; Chi® = 5.90, df = 10 (P = 0.82); I = 0%
Test for overall effect: Z = 0.53 (P = 0.59)

0.005
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FiGure 10: Adverse event rates (RRs).

times, and adverse event rates showed no change after
eliminating including RCTs one by one. The meta-analysis
results of pulmonary rales disappearing time turned into
statistically significant differences (MD=-0.55, 95%CI
(-1.06,-0.04)) when eliminating Zhao 2018. The meta-
analysis results of wheeze disappearing time turned into no
statistically significant difference (MD=-0.38, 95%CI
(-0.87, 0.11)) when eliminating Li 2019.

4. Discussions

4.1. Summary. Bronchiolitis is a lower respiratory tract
infection mainly involving small airways (bronchioles). It is
a common cause of illness and hospitalization in infants and

young children. Severe bronchiolitis may also increase the
risk of children developing asthma and continue to adult-
hood [6, 31, 32]. Therefore, the etiological treatment of
bronchiolitis is of great importance.

This study included 13 RCTs with 1719 children to study
the safety and effectiveness of different dosages of IFN«lb
inhalation for bronchiolitis. The results showed that in the
duration of hospital stays, wheeze disappearing time, and
three depressions sign disappearing time, the high-dosage
group is significantly shorter than the low-dosage group
(P<0.05), but there was no difference between the two
groups in cough disappearance time, pulmonary rales dis-
appearing time, wheezing sound disappearing time, and
adverse event rates (P > 0.05).



Evidence-Based Complementary and Alternative Medicine

4 ug/kg 2 ug/kg X Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Yeight (%) M-H, Random, 95% CI M-H, Random, 95% CI
Cai 2020 2 53 3 53 4.4 -0.02 [-0.10, 0.06] —
Chao 2016 1 37 0 40 5.8 0.03 [-0.04, 0.10] -
Chen (early) 2018 2 27 1 26 1.9 0.04 [-0.09, 0.16] I
Chen (Late) 2018 1 27 0 2 3.0 0.04 [~0.06, 0.13] —
Dai 2019 3 50 2 50 4.0 0.02 [-0.07, 0.11] I
Hu 2014 2 17 0 20 1.0 0.12 [-0.05, 0.29]
Huang 2015 1 80 1 80 24.3 0.00 [-0.03, 0.03] e
Li2019 0 30 0 30 7.3 0.00 [-0.06, 0.06] I
Liao 2017 1 47 1 54 9.6 0.00 [-0.05, 0.06] -1
Liu 2018 2 31 1 31 2.5 0.03 [-0.07, 0.14] ]
Shang 2014 3 110 3 110 15.5 0.00 [-0.04, 0.04] -1
Wang 2018 0 41 5 41 2.5 -0.12 [-0.23, -0.01]
Xu 2017 0 40 0 40 12.8 0.00 [-0.05, 0.05] -1
Zhao 2018 0 20 0 40 5.4 0.00 [-0.07, 0.07] I
Total (95% CI) 610 641 100.0 0.00 [-0.01, 0.02] 4
Total events 18 17 ) ) ) )
T T T T

Heterogeneity: Tau® = 0.00; Chi® = 8.90, df = 13 (P = 0.78); I* = 0%
Test for overall effect: Z = 0.29 (P = 0.77)
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4ug/kg 2 ug/kg

FiGURrE 11: Adverse event rates (RDs).

4 ug/k 2 ug/k . Mean Difference Mean Difference
Study or Subgroup Mean gSDg Total Mean gSDg Total Weight (%) 1V, Random, 95% CI 1V, Random, 95% CI
6.1.1 combination therapy
Cai 2020 6.03 137 53 6.62 131 53 12.5 -0.59 [-1.10, -0.08]
Chao 2016 7.84 157 37 7.86 154 40 10.0 -0.02 [-0.72, 0.68] —
Chen (early) 2018 636 214 27 695 1.17 26 7.4 20.59 [-1.51, 0.33] —
Chen (Late) 2018 693 257 27 721 121 26 62 20.28 [~1.36, 0.80] —
Huang 2015 6.1 128 80 6.08 124 80 14.3 0.02 [-0.37,0.41] _
Li2019 557 134 30 7.23 101 30 11.2 -1.66 [-2.26, -1.06]
Liu 2018 542 122 31 56 127 31 11.0 -0.18 [-0.80, 0.44]
Xu 2017 541 123 40 562 129 40 11.9 -0.21 [-0.76, 0.34] —
Subtotal (95% CI) 325 326 84.4 -0.44 [-0.84, -0.03]

Heterogeneity: Tau® = 0.23; Chi* = 24.16, df = 7 (P = 0.001); I = 71%
Test for overall effect: Z =2.10 (P = 0.04)

6.1.2 monotherapy

Wang 2018 523 0.68 41 544 071 41 15.6 -0.21 [-0.51, 0.09] B
Subtotal (95% CI) 41 41 15.6 -0.21 [-0.51, 0.09] I
Heterogeneity: Not applicable

Test for overall effect: Z =1.37 (P=0.17)

Total (95% CI) 366 367 100.0 -0.40 [-0.73, -0.07]

Heterogeneity: Tau® = 0.16; Chi* = 25.02, df = 8 (P = 0.002); I* = 68%
Test for overall effect: Z = 2.37 (P = 0.02)
Test for subgroup differences: Chi? = 0.76, df=1(P=0.38); P =0%
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FIGURE 12: Subgroup analysis (the duration of hospital stays).

4.2. Comparison with Similar Research. Chen Can [33]
conducted a meta-analysis on the effectiveness and safety of
IFNalb nebulized inhalation for bronchiolitis based on 24
RCTs. The study results concluded that IFNw1b nebulized
inhalation is safe and effective for bronchiolitis. However,
there are still some problems in this study. The first is the
high heterogeneity, such as the outcome of the duration of
hospital stays (P < 0.01, I’ = 98%), and the subgroup analysis
of different doses of I[FNalb did not reduce the heteroge-
neity. In addition, only 3 RCTs compared different dosages
of IFN«1b [17, 19, 30], and different dosages of IFNa1b were
not further studied.

4.3. Sensitivity Analysis. When eliminating Li 2019 [18], the
heterogeneity of each outcome has decreased, and the meta-
analysis results of wheeze disappearance time have changed.
The possible reason is that the disease course of children in
this RCT (both groups are <24 hours) is significantly
shorter than in other RCTs (1-6 days). Another cause may be
that the children have a high proportion of fever. The
proportion of children with a temperature >39°C in the high
and low dosage groups is 30% and 43%, respectively.
However, the consensus points out that the temperature of
children with bronchiolitis generally does not exceed 39°C
[3]. When eliminating Zhao (2018), the meta-analysis results
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4 ug/k 2 ug/k . Risk Ratio Risk Ratio
Study or Subgroup Eventgs gl"otal Eventgs gTotal Weight (%) M-H, Random, 95% CI M-H, Random, 95% CI
5.1.1 combination therapy
Cai 2020 2 53 3 53 15.4 0.67 [0.12, 3.83] —
Chao 2016 1 37 0 40 4.7 3.24[0.14, 77.06]
Chen (early) 2018 2 27 1 26 8.6 1.93 [0.19, 19.98] e
Chen (Late) 2018 1 27 0 26 4.7 2.89 [0.12, 67.96]
Dai 2019 3 50 2 50 15.5 1.50 [0.26, 8.60] N
Hu 2014 2 17 0 20 5.3 5.83[0.30, 113.75] -
Huang 2015 1 80 1 80 6.2 1.00 [0.06, 15.71]
Li2019 0 30 0 30 Not estimable
Liao 2017 1 47 1 54 6.3 1.15 [0.07, 17.87]
Liu 2018 2 31 1 31 8.6 2.00 [0.19, 20.93] N
Shang 2014 3 110 3 110 18.9 1.00 [0.21, 4.85] I
Xu 2017 0 40 0 40 Not estimable
Zhao 2018 0 20 0 40 Not estimable
Subtotal (95% CI) 569 600 94.2 1.41 [0.70, 2.86] -
Total events 18 17
Heterogeneity: Tau? = 0.00; Chi® = 2.48, df = 9 (P = 0.98); I* = 0%
Test for overall effect: Z = 0.95 (P = 0.34)
5.1.2 monotherapy
Wang 2018 0 41 5 41 5.8 0.09 [0.01, 1.59] I
Subtotal (95% CI) 41 41 5.8 0.09 [0.01, 1.59] ——
Total events 0 5
Heterogeneity: Not applicable
Test for overall effect: Z = 1.64 (P = 0.10)
Total (95% CI) 610 641 100.0 1.20 [0.61, 2.39] T
Total events 18 17
Heterogeneity: Tau® = 0.00; Chi® = 5.90, df = 10 (P = 0.82); I = 0% f f f f f
Test for overall effect: Z = 0.53 (P = 0.59) 0.002 0.1 1 10 500
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Test for subgroup differences: Chi” = 3.32, df =1 (P = 0.07); I = 69.9% sugkg 2uglkg

FIGURE 13: Subgroup analysis (adverse event rates (RRs)).

Study or Subgroup 4 ug/kg 2 ug/kg Weight (%) Risk Difference Risk Difference
Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI

5.1.1 combination therapy

Cai 2020 2 53 3 53 4.4 -0.02 [-0.10, 0.06] I

Chao 2016 1 37 0 40 5.8 0.03 [-0.04, 0.10] -

Chen (early) 2018 2 27 1 26 1.9 0.04 [-0.09, 0.16] I

Chen (Late) 2018 1 27 0 26 3.0 0.04 [-0.06, 0.13] I

Dai 2019 3 50 2 50 4.0 0.02 [-0.07,0.11] I

Hu 2014 2 17 0 20 1.0 0.12 [-0.05, 0.29] ]

Huang 2015 1 80 1 80 24.3 0.00 [-0.03, 0.03] .

Li2019 0 30 0 30 7.3 0.00 [-0.06, 0.06] -1

Liao 2017 1 47 1 54 9.6 0.00 [-0.05, 0.06] -1

Liu 2018 2 31 1 31 25 0.03 [-0.07, 0.14] -1

Shang 2014 3 110 3 110 15.5 0.00 [-0.04, 0.04] I

Xu 2017 0 40 0 40 12.8 0.00 [-0.05, 0.05] -

Zhao 2018 0 20 0 40 5.4 0.00 [-0.07, 0.07] -1

Subtotal (95% CI) 569 600 97.5 0.01 [-0.01, 0.02] L 2

Total events 18 12

Heterogeneity: Tau® = 0.00; Chi® = 3.93, df = 12 (P = 0.98); I = 0%

Test for overall effect: Z = 0.65 (P = 0.52)

5.1.2 monotherapy

Wang 2018 0 41 5 41 25 -0.12 [-0.23, -0.01] -

Subtotal (95% CI) 41 41 2.5 ~0.12 [-0.23, -0.01] ——

Total events 0 5

Heterogeneity: Not applicable

Test for overall effect: Z = 2.23 (P = 0.03)

Total (95% CI) 610 641 100.0 0.00 [-0.01, 0.02] 4

Total events 18 17

Heterogeneity: Tau? = 0.00; Chi? = 8.90, df = 13 (P = 0.78); I = 0% —t f f

Test for overall effect: Z = 0.29 (P = 0.77) -02 -0.1 1 0.1 02
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FIGURE 14: Subgroup analysis (adverse event rates (RDs)).
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of pulmonary rales disappearing time have changed. The
possible reason is that Zhao (2018) [25] subdivides the low
dosage group into three times a day and two times a day.
However, it is unified into the low dosage group for sta-
tistical analysis in this study, which may lead to a change in
baseline comparability. The difference in sample size be-
tween the high dosage group and the low dosage group may
also be one of the reasons.

4.4. Subgroup Analysis. Subgroup analysis showed no sig-
nificant difference between the high dosage group and the
low dosage group in the duration of hospital stays and
adverse event rates when IFNalb was treated with mono-
therapy. In terms of the duration of hospital stays, the
conclusions of monotherapy and when combined with other
drugs are inconsistent. However, considering that there is
only 1 RCT on monotherapy, it cannot be concluded that
there is no statistically significant difference in the duration
of hospital stays between the high dosage group and the low
dosage group when IFNa1b was treated with monotherapy.
A large sample, multicenter clinical research is needed to
support these results.

4.5. Risk-of-Bias Assessments. The areas of lower quality are
“Randomization process” and “Randomization process,”
53.85% of the RCTs did not use or used the wrong method
for randomization, such as according to the order of ad-
mission, which may lead to incomparable baselines between
the two groups. In addition, 92.31% of the RCTs did not use
blinding or concealed allocation, which may lead to bias
when giving interventions or measuring outcome data.

5. Advantages and Limitations

5.1. Advantage. There has been controversy about the dif-
ferent dosages of IFNalb inhaling for bronchiolitis in
clinical practice. However, there is not any evidence-based
medical evidence. This study uses systematic reviews and
meta-analysis methods to provide a reference for clinical
practice.

5.2. Limitation. There are some limitations to this study.
First, the quality of the included RCTs is low. Only 1 RCT has
a result of “Some concerns,” and the others are “High risk.”
Second, most of the outcomes of this study adopt the dis-
appearance time of disease symptoms, and the judgment
criteria are subjective. Third, since none of the included
RCTs mentioned the symptom classification of bronchiolitis,
the disease severity was not considered in this study.

6. Conclusions

Compared with the low dosage IFNalb, the high dosage
[FNalb reduces the duration of hospital stays, the disap-
pearance time of the three depression signs, and the dis-
appearance time of wheeze in the treatment of bronchiolitis
in children. Limited by the quality of the included RCTs, the
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above conclusions still need to be supported by large samples
and high-quality studies.
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