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Abstract

e AIM: To evaluate the effects of atropine 0.01% on slowing
myopia progression.

e METHODS: We searched for relevant studies in the
Cochrane Library, PubMed, Embase, Ovid, CBM, CNKI, VIP
and Wan Fang Data in Chinese. A supplementary search
was conducted in OpenGrey (System for Information
on Grey Literature in Europe), the ISRCTN registry,
ClinicalTrials.gov, and the WHO International Clinical Trials
Registry Platform (ICTRP) from the dates of inception to
June 30, 2018.

e RESULTS: Seven randomized controlled trials (RCTs)
with a total of 1079 subjects were included (505 in the
atropine 0.01% group and 574 in the control group). The
results showed that the atropine 0.01% group exhibited
significantly greater control of axial growth than the
control group [MD=-0.12, 95%CI (-0.19, -0.06)]. There was
also a statistically significant difference between the
atropine 0.01% and control groups in the changes in axial
length [MD=-0.14, 95%CI (-0.25, -0.03)], but the quality of
evidence was low. There were no significant differences
between the atropine 0.01% and control groups in the
overall effect with respect to diopter value, change in
diopter, distance vision and intraocular pressure [MD=0.08,
95%Cl (-0.27, 0.42); MD=0.09, 95%CI (-0.17, 0.36); MD=
-0.01, 95%Cl (-0.02, 0.00); MD=0.08, 95%CIl (-0.56,0.40)].
The sensitivity analysis showed that the conclusion of the
Meta-analysis is relatively stable. With respect to adverse
events, there were significant differences between the
atropine 0.01% and control groups [OR=0.26, 95%CI (0.11,
0.61)].

o CONCLUSION: Based on the available evidence, atropine
0.01% eye drops offer benefits in controlling axial growth
and safety without causing significant differences in
diopter values, distance vision and intraocular pressure.

o KEYWORDS: atropine 0.01% eye drops; myopia; systematic
review; Meta-analysis
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INTRODUCTION

n the past two decades, a series of epidemiological studies

have demonstrated that the persistently high prevalence
of myopia has become a major public health problem'". The
factors associated with myopia induction include environment,
ethnicity, and inheritance!®”. The progression of myopia
in children and adolescents is gradual. Furthermore, early-
onset myopia can be associated with the development of
high myopia"”, which could lead to several pathological
complications, such as choroidal thinning, posterior scleral
staphyloma, cataracts, peripheral retinal tears, myopic
choroidal neovascularization, glaucoma, macular degeneration,
and even blindness'''?. Myopia has been considered the sixth
major cause of vision loss. Therefore, to reduce the incidence
of diseases related to this condition, it is important to identify
effective ways to slow the development of myopia”.
Atropine was first used to prevent myopia in 1920s"*. Since
then, numerous related studies have been conducted"**". These
studies confirmed that atropine can effectively control the
progression of myopia. Atropine 1% eye drops were initially
used as a standard dose to control nearsightedness. Although
the results of the studies confirmed its efficacy in controlling
myopia, its side effects, which include photophobia, poor
near vision, dry mouth, flushing, constipation, ciliary muscle
paralysis and allergies, should not be underestimated”**".
The main concerns that deter the use of higher concentrations
of atropine are photophobia, risk of cataracts and blurry

"] The higher the concentration of atropine, the

near vision
greater the pupillary dilation and incidence of unclear vision,
photophobia symptoms, poisoning and eye irritation. In
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recent years, several studies were performed to compare the
effectiveness of different concentrations of atropine in the
control of myopia. They demonstrated that atropine 0.01%
eye drops can achieve a balance between a higher efficacy and
lower incidence of side effects than other concentrations™ >,
As new clinical evidence continues to emerge, it is necessary
to systematically evaluate the safety and efficacy of atropine
0.01% eye drops in the prevention and treatment of myopia
and provide guidance for clinical practice.
MATERIALS AND METHODS
Inclusion and Exclusion Criteria We used the following
inclusion criteria to identify published studies for this Meta-
analysis: 1) the studies were clinical randomized controlled
trials (RCTs) for the treatment of myopia with atropine 0.01%
eye drops; 2) participants in the trials were people with a
confirmed diagnosis of myopia; 3) we included atropine
0.01% eye drops for the treatment of myopia, and the control
group was treated with atropine 0.1% or 0.5%, placebo or a
blank control; 4) baseline data of the experimental and control
groups were well balanced between groups. The exclusion
criteria were as follows: 1) self-contrast test before and after;
2) repetitive publications or duplicate data; 3) secondary
articles such as review articles; 4) original data could not be
extracted and could not be obtained after contacting the author;
5) animal experimental study.
Search Strategy We searched for relevant studies in the
Cochrane Library, PubMed, Embase, Ovid, CBM (http://
www.sinomed.ac.cn/), CNKI (http://www.cnki.net/), VIP
(http://www.cqvip.com/) and Wang Fang Data (http://www.
wanfangdata.com.cn/) in Chinese. A supplementary search
was conducted in OpenGrey (System for Information on Grey
Literature in Europe; www.opengrey.eu/); the ISRCTN registry
(www.isrctn.com/editAdvancedSearch); ClinicalTrials.gov
(www.clinicaltrials.gov); and the WHO International Clinical
Trials Registry Platform (ICTRP; www.who.int/ictrp/search/
en), ranging from the dates of inception to 30 June 2018.
Data Extraction Two reviewers (Zhao Y, Feng K) independently
extracted data from the publications and evaluated the
risk of bias for all included studies. We also contacted the
investigators for further research information and trials with
unpublished results. Then, we cross-checked the literature
and asked for assistance and guidance from relative experts
when different opinions emerged. Pre-established data
extraction tables were used to extract information, including
the following: 1) basic information included in the study,
including the first author, title, and year of publication; 2) basic
characteristics of the patients, including the number of cases
and age; 3) interventions, including the use of drugs, dosage,
and treatment; 4) outcome indicators and measurement results;
5) follow-up time; 6) methodological information.
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Qualitative Assessment Two review authors independently
assessed the quality of all included studies. The quality of the
selected studies was determined by the Cochrane Handbook
5.3, including 6 items: random sequence generation, allocation
concealment, blinding of subjects and intervention providers
(blinding of participants and caregivers), blinding of outcome
assessments, incomplete outcome data, selective reporting, and
other biases. Two reviewers judged whether the risk of bias
was low, high, or unclear. When necessary, we contacted the
study authors to obtain information to better evaluate the study.
Statistical Analysis We used Review Manager 5.3 software
(Copenhagen: the Nordic Cochrane Centre, the Cochrane
Collaboration, 2014) for the statistical analysis. The odds
ratio (OR) was used for count data, and the standard mean
difference (SMD) was used for measurement data. Both of
them used the 95%CT as the effect amount. First, the statistical
heterogeneity of the included clinical RCTs was analyzed using
the Cochrane I’ test. If ’<30%, the heterogeneity was small,
and 30%<I’<50% indicated moderate heterogeneity. A fixed-
effects model was used if significant evidence of statistical
heterogeneity or clinical diversity was not found (P>0.10,
F<50%). If I’>50%, there was a high degree of heterogeneity
among the results. In this case, the source of heterogeneity
was identified, and a subgroup analysis was performed. If no
source of heterogeneity was found, a descriptive analysis was
performed.

RESULTS

Search Results A total of 204 related studies were obtained
from the preliminary screening. After excluding 75 duplicate
reports of the same studies and 97 unrelated studies, 32 full-
text publications were assessed for eligibility. Twenty-five of
these studies were excluded for various reasons, and 7 studies
were eventually included. The literature screening process and
results are shown in Figure 1.

Description of Studies A total of 1079 subjects were included
(505 in the atropine eye drop group and 574 in the control
group). The basic characteristics of each subject are shown
in Table 1¥°°Y, After reading the full-text articles, 25 were
excluded.

Methodological Quality Evaluation We assessed the risk of
bias for seven of the included publications. Most of the RCTs
did not report the method of random sequence generation,
which is associated with a high risk of selection bias, and
they did not mention blinding of participants and personnel. A
summary of the risk of bias assessment is provided in Figure 2.
Efficacy Analysis

Axial length Four studies>¥-3!

measured the axial length
as the main outcome measure. The results of the axial length
showed (Figure 3) that the atropine 0.01% group exhibited

significantly better control of axial growth than the control
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187 of records identified

through database searching through other sources

17 of additional records identified

‘129 of records after duplicates removed

!

129 of records screened ’—»‘ 97 of records excluded

’ 32 of full-text articles assessed for eligibility

|

7 of studies included in qualitative synthesis

|

25 of full-text articles excluded: 5 not randomized trails;

6 clinical trials on recruiting; 2 no control group;

3 review articles; 2 an editorial of myopia control with
atropine 0.01% eyedrops; 2 phase 2 or 3 of myopia control
with atropine 0.01% eyedrops (Chia, A. 2014);

2 conference abstract; 3 1% or 0.25% atropine for the
treatment of childhood myopia.

‘7 of studies included in quantitative synthesis (Meta-analysis)

Figure 1 Literature screening process and results.

group [MD=-0.12, 95%CI (-0.19, -0.06)]. There was no
significant heterogeneity detected between the studies (P=0.21,
I’=33%). The combined results demonstrated that atropine
0.01% yielded significantly greater improvement in axial
length.

Axial length change Six studies™”">"

evaluated the changes
in axial length after treatment. There was a statistically
significant difference between the atropine 0.01% group
and control group in the overall effect [MD=-0.14, 95%CI
(-0.25, -0.03)], and it was characterized by high heterogeneity
(I'=88%, 1"=0.01). We performed another analysis after
excluding one trial™ based on the observation period, which
was at least one year. Low heterogeneity was not found (’=91%,
7°=0.03), and the quality of the evidence was low (Figure 4).

Diopter Three studies "

after the experiment. There was no significant difference

conducted an analysis of diopter

between atropine 0.01% eye drops and the control in the
overall effect [MD=0.08, 95%CI (-0.27, 0.42)]. We performed
the analysis again after excluding one trial®” because of the
significant problem of comparability of this study with other
studies, and low heterogeneity was found (=0, t°=0.00).
However, the results still did not show a significant difference
between the two groups (Figure 5).

252931

Diopter Change Six studies”™ """ analyzed the changes in

diopter after treatment. There was no significant difference
between the atropine 0.01% and control groups in the overall
effect [MD=0.09, 95%CI (-0.17, 0.36)]. As shown in Figure 6,

one study"”

showed that there was no significant difference
in the change in diopter between the atropine 0.01% and
control groups [MD=-0.12, 95%CI (-0.26, 0.02)], while two

studies™"!

! showed that there was a small but statistically
significant difference in the change in diopter that favored
atropine 0.01% eye drops [MD=-0.10, 95%CI (-0.18, -0.02);

MD=-0.33, 95%CI (-0.38, -0.28)]. Three studies”*"*"! showed

bias)
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Figure 2 Method quality evaluation.

that the changes in diopter due to atropine 0.01% eye drops
were greater than those due to the control [MD=0.51, 95%CI
(0.38, 0.64); MD=0.22, 95%CI (0.06, 0.38); MD=0.43, 95%CI
(0.21, 0.65)]. The quality of the evidence was low because
all studies were characterized by high heterogeneity (’=97%,
P<0.01).

. . o . 25,27
Distance Vision Two studies™

Vincluded distance vision
as an outcome indicator. We recorded the logarithm of the
minimum angle of resolution (logMAR) scale as the distance
vision measurement indicator. There was no significant
difference between the atropine 0.01% and control groups in
1339
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Experimental

Control

Mean Difference Mean Difference

—Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% C| IV, Fixed, 95% CI
Chia, Audrey 2012 25.1 1 75 254 08 141 65% -0.30(-0.56,-0.04]
Jingyi, Li.2018 236 057 110 238 053 117 21.5% -0.20[-0.34,-0.06] -
Xiaolin Zhang .2016 2448 1.09 41 2478 116 41 19% -0.30[-0.79,0.19] —
Yinghui Shi 2017 2487 022 47 2495 0.7 47 70.1% -0.08 [-0.16, -0.00] L
Total (95% CI) 273 346 100.0% -0.12[-0.19, -0.06] *
itv: Chi? = & - .12 = 339 + + + +
Heterogeneity: Chi* = 4.49, df = 3 (P = 0.21); I’ = 33% M 05 0 05 1

Test for overall effect: Z = 3.66 (P = 0.0003)

Figure 3 Meta-analysis of axial length.

Chia, Audrey

2012

Jingyi, Li.2018
XiaoJin Zhang .2016
Yam, J. C. 2019
Yinghui Shi 2017

Youxin Cui 2017

Total (95% CI)

Experimental
Mean D al_M
0.41 75

Favours [experimental] Favours [control]

Mean Difference

5 0,
Random

0.13[-0.82, 1.08]

Mean Difference

Random s

42 0.27 1.2%
011 062 110 037 065 117 150%  -0.26[-0.43,-0.09) —_—
026 013 41 058 021 41 207% -0.32[-0.40,-0.24] -
036 029 97 041 022 93 208%  -0.05[-0.12,0.02] -
011 009 47 025 011 47 223%  -0.14[-0.18,-0.10) -
042 02 35 04 017 35 200%  0.02[-0.07,0.11] -
405 474 100.0%  -0.14 [-0.25, -0.03] >
Heterogeneity: Tau? = 0.01; Chi* = 42.94, df = 5 (P < 0.00001); I* = 88% 1 _0=_5 5 ofs 1

Test for overall effect: Z = 2.55 (P = 0.01)

Favours [experimental] Favours [control]

Figure 4 Meta-analysis of the changes in axial length.

Experimental

Control

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Chia, Audrey 2012
Jingyi, Li.2018
Xiaodin Zhang .2016

Total (95% CI)

Heterogeneity: Tau®= 0.08; Chi*= 16.30, df=

-5.1
-1.4 076
-242 0.1

-49
-1.81
41 -238

226

Test for overall effect: Z= 0.44 (P = 0.66)

Figure 5 Meta-analysis of diopter.

Study or Subaroup Mean

Chia, Audrey 2012
Diaz-Llopis 2018
Jingyi, Li.2018
XiaoJin Zhang .2016
Yam, J.C. 2019
Youxin Cui 2017

Total (95% Cl)

Heterogeneity: Tau®= 0.11, Chi*= 197 97 df= 5 (P < 0.00001), F= 97%

2(P=10.0003); F=88%

1.3 141 258% -0.20[-0.60,0.20

085 117 34.9% 0.41[0.20,0.62] ——
019 41 39.2% -0.04[-0.13,005)
299 100.0%  0.08[-0.27,0.42]

4 05 0 05 1
Favours [experimental] Favours [control]

Experimental Control Mean Difference Mean Difference
SD Total Mean SD

-0.43 052 75 -031 05 141 166% -012[0.26,0.02]
-014 035 100 -0.65 054 100 16.8% 0.51[0.38, 0.64] -
-0.2 084 110 -063 088 117 156% 0.43[0.21, 0.65] -
0.24 011 41 057 013 41 17.3% -0.33[-0.38,-0.28] -
-0.59 0.61 97 -081 053 93 16.4% 0.22[0.06, 0.38] —
-05 015 35 -04 017 35 17.2% -0.10[-0.18,-0.02] -

458 527 100.0% 0.09 [-0.17, 0.36]

Test for overall effect: Z= 0.69 (P = 0.49)

Figure 6 Meta-analysis of the changes in diopter.

Table 1 Characteristics of the included studies

S ; :
Favours [experimental] Favours [control]

Total No. of
. Age  Study . Treatment o patients
Literature (y) design Experimental group Control group time (mo) Criteria (test group/ Outcomes
control group)
Chia et al, 2012 6-12  RCT  0.01% atropine eye drops  0.1% atropine eye drops 12 Diopter >2 D, 75/141 AL; ALC; D; DC; DV
astigmatism <1.5 D
Diaz-Llopis and 9-12 RCT  0.01% atropine eye drops blank control 60 Diopter -0.5 to -2 D, 100/100 DC
Pinazo-Duran, 2018”") astigmatism <1.5 D
Yam et al, 2019 4-12  RCT  0.01% atropine eye drops placebo 12 Diopter <1.0 D, 97/93 ALC; DC; DV
astigmatism <2.5D
Cui et al, 2017*Y 7-13  RCT  0.01% atropine eye drops 1% atropine eye drops 12 Myopic ametropia 35/35 ALC; DC
Li et al, 2018™ 7-12 RCT  0.01% atropine eye drops blank control 12 Corrected visual 110/117 AL; ALC; D; DC; IOP
acuity >5.0
Shi ez al, 2017 13-19 RCT  0.01% atropine eye drops+  Orthokeratology lens 6 Diopter 1.50 to 6.00 D, 47/47 AL; ALC
orthokeratology lens astigmatism <1.00 D
Zhang and Zhou, 2016™"  9-23  RCT  0.01% atropine eye drops ~ 0.1% atropine eye drops 24 Myopic ametropia 41/41 AL; ALC; D; DC; DV; IOP

RCT: Randomized controlled trial; AL: Axial length; ALC: Axial length change; D: Diopter; DC: Diopter change; DV: Distance vision; IOP:

Intraocular pressure.

the overall effect with respect to distance vision [MD=-0.01,
95%CI (-0.02, 0.00)]. There was no statistically significant
heterogeneity detected between the studies (P=0.76, I'=0;

Figure 7).
1340

Intraocular Pressure The results of intraocular pressure (IOP)
were included in 2 studies™”". There was no statistically
significant heterogeneity detected between the 2 studies
(P=0.47, I’=0), and the fixed effects model was used. The
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Experimental Control Mean Difference Mean Difference
i % Cl IV, Fi % Cl
Chia, Audrey 2012 -0.001 0.057 75 0.005 0.054 141 62.1% -0.01[-0.02,0.01]
Yam, J. C. 2019 -0.03 0.08 97 -0.02 0.06 93 37.9% -0.01[-0.03,0.01]
Total (95% CI) 172 234 100.0% -0.01[-0.02, 0.00]
Heterogeneity: Chi® = 0.09, df = 1 (P = 0.76); I* = 0% o p -o.:os p 0'55 0? p

Test for overall effect: Z = 1.19 (P = 0.23)

Figure 7 Meta-analysis of distance vision.

Experimental Control

Jingyi, Li.2018
XiaoJin Zhang .2016

15.07 2.98
17.02 1.26

110 14.92 3.11

41 17.24 153 41

Total (95% CI) 151

Heterogeneity: Chi* = 0.53, df = 1 (P = 0.47), F = 0%
Test for overall effect: Z=0.34 (P =0.73)

Figure 8 Meta-analysis of intraocular pressure.

117 37.0%
63.0%

Favours [experimental] Favours [control]

Mean Difference
IV, Fi % Cl

Mean Difference
i % Cl
0.15[-0.64, 0.94]
-0.22 [-0.83, 0.39]

158 100.0% -0.08 [-0.56, 0.40]

4
+

4

+ + + +
-4 -2 0 2
Favours [experimental] Favours [control]

Experimental Control Odds Ratio Odds Ratio
Study or Su Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed. 95% CI
Chia, Audrey 2012 2 75 17 141 437% 0.20[0.04,089) — @ ——
Diaz-Llopis 2018 2 100 5 100 18.6% 0.39[0.07, 2.05)
Yam, J.C. 2019 3 97 10 93 37.6% 0.26 [0.07,1.00] =
Total (95% ClI) 272 334 100.0% 0.26 [0.11,0.61] ~l—
Total events 7 32
Heterogeneity: Chi*= 0.34, df= 2 (P = 0.84), F= 0% 0.05 02 : 20

Test for overall effect. Z=3.12 (P =0.002)

Figure 9 Estimated relative risks of adverse events.

combined results demonstrated that there was no significant
difference in IOP between the atropine 0.01% eye drops and
the control in the treatment of myopia [MD=-0.08, 95%CI
(-0.56, 0.40); Figure 8].

Security Analysis A total of 3 studies'
events. There were significant differences between the atropine

25-27
I reported adverse

0.01% eye drops and the control with respect to adverse events
[OR=0.26, 95%CI (0.11, 0.61)]. There was no significant
heterogeneity detected between the studies (Figure 9). One

51 concluded that most of the adverse events were

study
considered unrelated to the research treatment. Regarding the
direct cause of the adverse reactions caused by atropine, in the
control group, 13 cases had allergic conjunctivitis and 4 cases
had orbital allergic dermatitis; in the atropine 0.01% group, 1
patient had eye irritation and 1 patient had blurred vision. One
study”® reported that the incidence of side effects requiring
treatment cessation was only 2% (photophobia, difficulty in
P71 reported that

in the atropine 0.01% group, 1 participant had a lip injury

reading, mydriasis and headache). One study

requiring surgical repair, 1 participant had influenza, and 1
participant had a distal radial fracture requiring plaster casting.
It seemed that these adverse reactions were not significantly
related to the experiment, but the experimenter still reported
them as adverse events.

Publication Bias Analysis Funnel plot analysis was
performed to assess the publication bias of the studies. As
shown in Figure 10, axial length was asymmetric in four
studies, suggesting the possible presence of publication bias.
As for change in axial length, the symmetric funnel plots

provide no evidence of publication bias.

Favours [experimental] Favours [control]

0 SE (MD) 4. @ Change in axial length
o /0% O Axial length
/o \
0.1 /®
/o
0.2
o
0.3
0.4
/ °
0.5 / MD
-1 -0.5 0 0.5 1

Figure 10 Funnel plot of the studies.

DISCUSSION

The widespread prevalence and rapidly increasing rates of
myopia make it a significant public health concern. The goal
of myopia control therapy is to slow myopia progression
to reduce the incidence and blinding rate of high myopia.
Recently, studies have demonstrated that the optimal
concentration of atropine in eye drops should be the one with
#3230 In this

Meta-analysis, we compared the results from seven RCTs (505

the best balance between efficacy and safety'

patients in the atropine eye drop group and 574 patients in the
control group) to assess the effect of atropine 0.01% in slowing
myopia progression. To our knowledge, this is the first study to
systematically evaluate the safety and effectiveness of atropine
0.01% eye drops in the prevention and treatment of myopia.
The results showed that, compared with the control group,
atropine 0.01% eye drops can effectively control axial length,
thus effectively preventing and controlling the progression
of myopia. The axial length decrease was 0.12 mm less in
the atropine 0.01% group compared with the control group
1341
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(95%CI, -0.19 to -0.06), and the change in axial length was
0.14 mm less than that in the control group (95%CI, -0.25 to
-0.03). There was no significant difference between atropine
0.01% eye drops and the control in the overall effect with
respect to diopter, change in diopter, distance vision, and IOP.
However, from a safety perspective, three studies reported
adverse events, and atropine 0.01% had a lower incidence of
adverse events and was well tolerated without adverse effects
on vision-related quality of life [OR=0.26, 95%CI (0.11,
0.61)]. Moreover, there was high-quality evidence that atropine
0.01% eye drops provide superior benefit compared with
high-concentration atropine in clinical trial populations™ >\
High-concentration atropine also decreases accommodation
amplitude and near vision such that children may require
bifocal or progressive glasses to read. However, atropine
0.01% exhibited the best balance between efficacy and safety.
It is suggested that a nightly dose of 0.01% atropine seems to
be a safe and effective regimen for slowing myopia progression
in children, with minimal impact on visual function. These
existing studies collectively indicate that atropine 0.01%
eye drops are safe and well tolerated and could be used as
effective interventions to prevent the progression of myopia.
However, due to the limited quality of the included studies and
the unstable statistical results, the above conclusions need to
be further verified by more rigorously designed large-sample
RCTs.

It should be noted that all of the included trials were RCTs.
Furthermore, to decrease the heterogeneity in the meta-
analysis, we conducted a systematic, comprehensive, complete
and reasonable literature search and tried to contact the author
in the case of missing data. Nevertheless, there are some
limitations of this meta-analysis. First, most of the RCTs did
not report the method of random sequence generation, and 3
RCTs"**" adopted the principle of open random allocation.
The potential bias of the original study may be misleading
in the calculation of a single combined statistic of exposure
effects, which may be a source of heterogeneity. The use of
atropine 0.01% eye drops is a new direction in recent years,
and a greater number of registered clinical trials are currently
being performed. This Meta-analysis only filtered out 7 RCTs,
all of which were single research center studies, which may
lead to insufficient statistical efficiency. Third, we established
clear literature inclusion and exclusion criteria, and more
than two people completed the screening of the literature
independently. We also performed sensitivity analysis of the
change in axial length and the diopter. However, the results
still did not show significant differences between the two
groups. The control groups differed between studies, which
in turn led to certain differences in the therapeutic effect.
However, the stability of our sensitivity analysis shows that
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the conclusion of the meta-analysis is relatively stable and
consistent. Fourth, atropine 0.01% eye drops are currently only
sold in Taiwan, but some of the studies included in this Meta-
analysis used self-formulated atropine eye drops. There may be
some differences in the concentration of atropine, which may
be another reason for the differences in results. Further well-
designed studies with uniform standards of atropine 0.01% eye
drops are required. It is hoped that more rigorous trials in the
future will provide evidence of the efficacy of atropine 0.01%
eye drops for myopia, which is a problem that threatens the
healthy development of adolescents.

In summary, the present meta-analysis showed that atropine
0.01% eye drops can achieve the best balance between efficacy
and safety in the prevention and treatment of myopia and
could be used as a clinically feasible method to control the
progression of myopia. These eye drops are worth popularizing
and applying in clinical practice. Remaining questions that
need to be clarified in future studies are “How long can
the effect persist after the intervention stops?” and “Is this
treatment more appropriate for preschoolers?”. It is expected
that more large-sample, multi-center, and high-quality RCTs
will provide strong clinical evidence in the future.
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