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ABSTRACT

Objective: To evaluate the efficacy and safety of Atropine eye drops 0.01% in slowing myopia progression in children and
adolescents with high and low myopia.

Study Design: Quasi experimental study.

Place and Duration of Study: Combined Military Hospital, Kharian Pakistan, from Sep 2021 to Jul 2024

Methodology: Seventy-two patients (144 eyes) aged 5-18 years (8.47+3.04 years) with myopia progression (20.25mm AL or
>0.75D SE over 3 months). Participants were stratified by high myopia (HM, AL>26.5mm, SE> -6D) and low myopia (LM,
AL<26.5mm, SE< -6D) and randomly assigned to Atropine 0.01% or Control Groups. Double-blinding ensured neither
participants nor investigators were aware of Group assignment. Both Groups received treatment for 24 months, with quarterly
follow-ups recording AL and SE. The Control Group received placebo eye drops, identical in appearance and administration
to the Atropine eye drops. Primary outcome measures included changes in AL and SE from baseline to 24 months, while
secondary outcome measures included adverse events and quality of life questionnaires.
Results: In this study, total 144 eyes of 72 patients were included, with 72 eyes in intervention Group (Atropine eye drops
0.01%) and 72 eyes in Control Group (placebo eye drops). Atropine 0.01% eye drops significantly reduced myopia
progression in children, with the Atropine Group showing smaller increases in axial length (25.32+1.53 mm vs. 25.80+1.77
mm) and spherical equivalent (-6.29+2.55 D vs. -7.98+3.12 D) compared to the Control Group after 24 months. In contrast,
High Myopia and Low Myopia Groups exhibited similar rates of myopia progression, with no significant changes in axial
length or spherical equivalent measurements over the same period.

Conclusion: The 0.01% Atropine eye drops effectively slowed myopia progression in both HM and LM Groups, with similar
efficacy across different severity ranges.
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INTRODUCTION

Myopia is a significant public health concern,
affecting approximately 2.5 billion people worldwide.
The prevalence of myopia varies across regions, with

an axial length less than 26.5mm. High myopia is
characterized by a refractive error greater than 6.00
diopters and an axial length exceeding 26.5mm.
Pathologic myopia, the most severe form, is marked

high rates found in Asians (21.6%),2 Americans (25-
42%),> Europeans (up to 30-40%),* and Pakistanis
(36.5%).> A more recent study in Pakistani university
students reported a prevalence of 53.8% for low
myopia and 6.0% for high myopia.® The prevalence of
pathologic myopia ranges from 0.2% to 1.4% in Asian
populations and 0.1% to 0.5% in European
populations.”

Myopia is classified into three categories based
on refractive error and axial length: low myopia, high
myopia, and pathologic myopia. Low myopia is
defined as a refractive error less than 6.00 diopters and
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by the presence of myopic maculopathy, posterior
staphyloma, retinal detachment, myopic choroidal
neovascularization, and glaucoma, in addition to the
features of high myopia. This classification system
helps determine the severity and potential
complications of myopia, guiding treatment decisions
and management strategies. Several strategies have
been proposed to reduce myopia progression,
including glasses, contact lenses, Atropine eye drops,
increased outdoor activities, reduced near work, and
limited screen time. Among these, Atropine is the only
medication currently used in clinical practice to slow
myopia progression.? The typical regimen involves
one drop of 0.01% Atropine in both eyes at night for
one to two years, typically in children between 5 and
15 years old.® Studies such as CHAMPS,4 LAMP 2,8
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and ATOM,?° have consistently demonstrated the
dose-dependent efficacy of Atropine in slowing
myopia progression. Research suggests that Atropine's
mechanism of action involves inhibiting the growth of
scleral or retinal tissue, rather than alleviating
accommodative spasm.

Our research team has conducted a two-phase
study to investigate the efficacy and safety of 0.01%
Atropine eye drops in slowing myopia progression. In
Phase 1 (March 2017 to July 2018), we conducted a
quasi-experimental study and found that Atropine
equally slowed myopia progression in both high and
low myopes (p<0.05).1 Building on these findings, we
designed a Phase 2 to further evaluate the treatment's
efficacy and safety in intervention and Control
Groups, as well as in high and low myopia
subGroups.

METHODOLOGY

The Quasi experimental study was conducted at
Combined Military Hospital Kharian, Pakistan from
September 2021 to July 2024. This study was started
after taking approval from the Institutional Ethics
Committee (A/24/101). Patients were informed about
the study and written informed consent was recorded.
Based on the results of our phase 1 trial, research
question was refined as; "Does Atropine eye drop
0.01% slow myopia progression in high and low
myopes compared to a Control Group?"l0 Sample
size was calculated using WHO sample size calculator,
taking the significance at 0.05, and mean value of
Spherical Equivalent in High myopia Group
12.40£3.55 and in low myopia Group 4.99+0.68 from
the reference study. Our calculated sample size was
much low, however we took 72 patients in each study
Group for better generalizability of our results.1

Inclusion Criteria: Both genders, with age 5 to 18
years, showing progression of 0.25mm in axial length
or 0.75 diopter increase in refractive error over a
period of 3 months were included.

Exclusion Criteria: Patients with corneal opacity,
keratoconus, lenticular opacity, macular disease,
trauma or previous surgery were excluded from the
study.

Patient’s complete ophthalmic examination
included uncorrected visual acuity (UCVA), best
corrected visual acuity (BCVA), pinhole, cycloplegic
refraction with Auto Ref-keratometery and slit lamp
examination. Case Report Forms were created to
record patients data, demographic information,

outcome measures like spherical equivalent (SE) and
axial length (AL), using PACSCAN 300A. Quality of
life questionnaires were used to assess the impact of
myopia and treatment on patients' daily lives, visual
functioning, adverse events and overall well-being.

Patients were randomly assigned to either
Atropine eye drops 0.01% Group or Control Group
(placebo eye drops). Groups were assigned to ensured
by equal distribution of high and low myopes in both
Groups (Figure).
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Figure: Consolidated Standards of Reporting Trials,
CONSORT) of the Study
Abbreviations: 0.01% Atropine eye drops,

Intervention Group that received 0.01% Atropine eye
drops for 24 months; Placebo eye drops, Control
Group that received placebo for 24 months; HM, High
myope subGroup; LM, Low myope subGroup)

Double-blinding technique was used and neither
participants nor investigators were aware of Group
assignments. Placebo eye drops were identical in
appearance and administration to the Atropine eye
drops. Both Groups were treated simultaneously for
24 months. Primary outcome measures included
changes in AL and SE from baseline to 24 months and
secondary outcome measures included adverse events
and quality of life questionnaires.

Atropine eye drops 0.01% were prepared by
adding 0.1Iml of 1% Atropine eye drops in 10ml of
blink fresh eye drop by a single researcher to exclude
bias. Method of instillation was explained to all
patients and their parents, to instill one drop of 0.01%
Atropine eye drop at bed time and then occlude the
punctum for 2 minutes. Quarterly follow-ups were
carried out and UCVA, BCVA, AL, SE, adverse events
and quality of life questionnaires were recorded. The
results compared AL, SE, adverse events and quality
of life questionnaires, at presentation and 24 months of
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treatment, in intervention and Control Groups and in
high and low myopes,

Statistical analysis was carried out with the help
of Statistical Program for Social Sciences (SPSS 20.0).
Outcome analysis compared mean changes in AL and
SE between the intervention and Control Groups and
subGroup analysis explored outcomes in low and high
myopes to identify potential differences by using
independent sample t-test. We took the significance
level at p<0.05. Safety analysis evaluated adverse
events and assessed the safety of the intervention.

RESULTS

In this study, total 144 eyes of 72 patients were
included, with 72 eyes in intervention Group
(Atropine eye drops 0.01%) and 72 eyes in Control
Group (placebo eye drops). Children between 5 to 18
years of age were included in both Groups with equal
distribution of high and low myopes. Normality of
data was analysed and found satisfactory. Mean age
was 8.47+3.04 years in intervention Group and
8.4142.43 years in Control Group. Gender distribution
was 50(69.44%) males and 22(30.55%) females in
intervention Group while 42(58.33%) males and
30(41.66%) females in Control Group. Statistical
analysis of SE and AL at baseline and 24 months of
treatment in Control and Intervention Groups is given
in Table-I.

Table-I: Comparison of Axial Length and Spherical Equivalent at
Baseline and 24 Months of Treatment in Atropine versus Control
Groups (n=144)

Study Groups
Parameters Atropine Control p-
Group Group value
(n=72) (n=72)
Axial Length at Baseline
(Mean$SD) 25.24+1.45 25.24+1.69 0.989
Axial Length at 24 months
(MeanSD) 25.32+1.53 25.89+1.77 0.087
Spherical Equivalent at
Baseline(Mean+SD) -5.84+1.53 -6.30+1.07 0.328
Spherical Equivalent at 24 6094255 7984312 0.001
Months

The results of this study showed that there were
no significant differences in axial length (AL) and
spherical equivalent (SE) measurements between the
Atropine and Control Groups at baseline as shown in
the Table-I. However, significant differences emerged
after 24 months. The Control Group demonstrated a
significant increase in AL (25.80+1.77 mm) compared
to the Atropine Group (25.32£1.53 mm; p<0.05), with a
corresponding change in AL from baseline to 24
months of 0.56+0.24 mm in the Control Group versus

0.08+0.24 mm in the Atropine Group (p<0.05).
Similarly, SE measurements revealed a
significant increase in myopia in the Control Group
(7.98+3.12 D) compared to the Atropine Group (-
6.29+2.55 D; p<0.05) at 24 months. The change in SE
from baseline to 24 months was also significantly
greater in the Control Group (-1.68+3.09 D) than in the
Atropine Group (-0.45£0.71 D; p<0.05). These findings
suggest that Atropine 0.01% eye drops effectively slow
down myopia progression in children. Another
comparative analysis of axial length (AL) and
spherical equivalent (SE) measurements was
conducted between the High Myopia (HM) and Low
Myopia (LM) Groups. At baseline, significant
differences were observed between the two Groups,
with the HM Group exhibiting longer AL (26.67+0.56
mm) and more severe myopia (-8.34+2.18D) compared
to the LM Group (AL: 23.81+0.90 mm; SE: -
3.80£0.92D). After 24 months, the AL measurements
remained relatively stable in both Groups, with no
significant changes observed (p>0.05). The HM Group
demonstrated a minimal increase in AL (0.32+0.29
mm), while the LM Group showed a similar increase
(0.3120.96 mm). Similarly, SE measurements revealed
no significant changes in either Group (p>0.05), with
the HM Group exhibiting a modest increase in myopia
(-1.12£029 D) and the LM Group showing a
comparable change (-1.01+£0.96 D). At 24 months, the
mean AL measurements were 26.99+0.70 mm for the
HM Group and 24.12+0.96 mm for the LM Group.
Correspondingly, the mean SE measurements were -
9.4612.41 D for the HM Group and -4.81+1.00 D for the
LM Group. These findings suggest that both Groups
experienced similar rates of myopia progression over
the 24-month period, with no significant differences
observed between the HM and LM Groups (Table-II).

Table-II: Comparison of Axial Length and Spherical Equivalent at
Baseline and 24 Months of Treatment in High versus Low Myopia
Study Groups (n=144)

Groups based upon
Myopia
High Low 5
Parameters Myogpia Myopia vaziue
Group Group
(n=72) (n=72)
Axial Length at Baseline
(MeanSD) 26.67+0.56 23.81+0.30 | <0.001
Axial Length at 24 26.99+0.70 24.12+0.96 <0.001
months (Mean+SD) )
Spherical Equivalent at -8.34+2.18 -3.80+0.92
. <0.001
Baseline(mean+SD)
Spherical Equivalent at -9.461+2.41 -4.81 £1.00 <0.001
24 Months )
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Table-III: Comparison of our Findings with International Studies on the Effect of 0.01% Atropine eye Drops on Axial Length

and Spherical Equivalent.

Study Year Country Study design| Dose and Age at AL at AL change p-value SE at SE Side
Interventio Baseline, Baseline in mm Baseline, change effect
n period Mean mm, Mean compared Mean (SD) inD
(SD) (SD) to Placebo atropine compar
years atropine Group ed to
Group Placebo
Repka et al 2023 USA RCT 0.01% for 24 10.1£1.8 24.4+0.8 -0.002 (95% Not -2.83£1.17 -0.82D 87%
months CI: -0.11; reported
0.10)
Zadnik etal | 2023 USA RCT 0.01% for 36 9.0+2.1 24.37+0.81 -0.12 (95% <0.01 -2.41+1.17 024D 59.8%
(CHAMP- months CI: -0.06; -
study) 0.18)
Loughman 2023 Ireland RCT 0.01% for24 | 11.8442.4 | 24.85#1.02 | -0.072(95% 0.007 010D 0%
etal. months 7 CI: -0.01;-
(MOSAIC- 0.13)
study)
Lee et al. 2022 | Australia RCT 0.01% for 24 11.242.7 | 24.60£0.45 -0.05 (95% 0.1 6%
(WA- months CI: 0.01; -
ATOM- 0.11)
study)
Hansen et 2023 | Denmark RCT 0.01% for 12 9.4+1.7 24.60+0.84 -0.07 (95% 0.16 -2.99+0.27 0.12 16%
al. (APP- months CI: -0.00;-
study) 0.15)
Sacchi et al. 2019 Ttaly Retrospective| 0.01% for 24 5-16 N/A N/A N/A -3.0+£0.50 -0.54 10%
months
Kaymak et 2021 | Germany | Retrospective| 0.01% for 12 3-15 24.82 Inhibition <0.00001 -4.21 N/A 17%
al. months of
0.08mm/ye
ar
Perez-Flores | 2021 | Spain Prospective | 0.01% for12 | 6-14 24.57 0.27 mm <0.00001 | -4.00£2.00, -0.44 6%
etal. months progression
>0.5D/year
Myles et al. 2021 | Australia Prospective | 0.01% for 60 2-18 N/A 0.098 / <0.01 -0.25 -0.07D 69%
months 0.265 / -0.25
D
Polling etal. | 2016 | Netherla Prospective | 0.5% for 12 3-17 25.19 0.35 <0.05 -6.60£3.0, 0.1 83%
nds months progression
21.0
D/year
Polling etal. | 2020 Netherla Prospective | 0.5% for 36 5-16 25.14 0.1 <0.05 -5.03; -0.3 N/A
nds months progression
21.0
D/year
Diaz-Llopis 2018 Spain RCT 0.01% for 60 9-12 N/A N/A - -1.1, -0.7 5%
etal. months progression
<1.5
D/year
Moriche- 2021 Spain RCT 0.01% for 24 5-11 24.24 0.20 <0.001 -2.15: -0.51 0
Carretero et months progression
al. <15
D/year
Lee et al. 2022 | Australia RCT 0.01% for 24 6-16 24.6 034 | - -3.13: -0.64 .
months progression
>0.5
D/year
DISCUSSION phase 2 trial revealed that Atropine 0.01% eye drops

Although numerous studies have investigated
the efficacy of various Atropine eye drop
concentrations and treatment durations in slowing
myopia progression, a significant knowledge gap
remains regarding its outcome in high and low
myopia subGroups. Our phase 1 trial aimed to address
this gap by evaluating the efficacy of 0.01% Atropine
eye drops in treating HM and LM.10 The results of our

significantly reduced myopia progression in children,
with the Atropine Group showing smaller increases in
axial length (25.32 mm vs. 25.80 mm) and spherical
equivalent (-6.29 D vs. -7.98 D) compared to the
Control Group after 24 months. In contrast, HM and
LM sub-Groups exhibited similar rates of myopia
progression, with no significant changes in axial
length or spherical equivalent measurements over the
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same period. This suggests that Atropine's efficacy is
not dependent on the initial severity of myopia,
providing a promising therapeutic option for
individuals with varying degrees of myopia. The
comparable reduction in myopia progression observed
in both HM and LM Groups underscores the potential
benefits of Atropine treatment in preventing or
delaying the onset of high myopia and its associated
complications. Overall, these findings support the use
of Atropine as an effective and equitable treatment for
slowing myopia progression in children, regardless of
initial myopia severity. A comparison of our findings
with International Studies on the effect of 0.01%
Atropine eye drops on AL and SE is presented in
Table III, highlighting the consistency of our results
with global research.

Recently, two  significant studies have
corroborated our findings on the efficacy of 0.01%
Atropine eye drops in slowing myopia progression.
Repka et al., (2023) conducted a two-year study in the
USA, reporting a significantly reduced AL progression
of 0.002 mm in the Atropine Group compared to
placebo.!l Moreover, Zadnik et al.,'s phase 3 CHAMP
study (2017-2022), spanning the USA and five
European countries, demonstrated  statistically
significant improvements in the low-dose Atropine
Group at 36 months. Specifically, they found slower
SE progression (mean difference: 0.24 D, p<0.001) and
slower AL elongation (mean difference: -0.13 mm,
p<0.001).12 These studies reinforce our findings,
solidifying the evidence for 0.01% Atropine eye drops
as an effective treatment for myopia progression.
Further supporting our findings, two recent studies
have investigated the efficacy of 0.01% Atropine eye
drops in slowing myopia progression in pediatric
populations. Loughman et al., MOSAIC study (2023) in
Ireland reported a statistically significant reduction in
AL elongation of 0.07 mm at two-year follow-up in
White children.’® Additionally, Lee et al., studies (RCT
2020 and WA-ATOM study 2022) in Australia found a
modest effect of 0.01% Atropine eye drops on myopia
progression in multi-racial Australian children. While
a statistically significant difference in SE and AL was
observed between the Atropine and placebo Groups at
6, 12, and 18 months, this difference was not sustained
at 24 months. These studies reinforce the evidence for
0.01% Atropine eye drops as a viable treatment option
for myopia progression in children. After one year of
treatment, the Atropine Group showed a significantly
smaller increase in SE and AL compared to the
placebo Group, with mean changes from baseline of -

0.31 D and 0.16 mm versus -0.53 D and 0.25 mm,
respectively  (p<0.01). However, this significant
difference was not sustained after two years of
treatment, with mean SE and AL changes from
baseline of -0.64 D and 0.34 mm in the Atropine
Group, and -0.78 D and 0.38 mm in the placebo Group
(p=0.10). This resulted in a non-significant reduction of
0.05 mm in axial elongation at the two-year follow-up,
suggesting that the treatment effect may have
diminished over time.!416 Three Spanish studies have
demonstrated the efficacy of Atropine eye drops in
slowing myopia progression. Moriche-Carretero et al.,
2-year RCT study (2021) found significant differences
between the Atropine treatment Group and Control
Group, with SE changing by -0.51 D vs. -0.76 D
(p<0.001) and AL increasing by 0.20 mm vs. 0.37 mm
(p<0.001) at the 2-year follow-up.l” Similarly, Diaz-
Llopis et al, 5-year RCT study (2018) showed a
significantly lower annual myopia progression rate in
the 0.01% Atropine Group (-0.14 D) compared to the
Control Group (-0.65 D). Notably, the study found a
three-fold increase in myopia progression (-0.43 D per
year) in the 18 children who discontinued Atropine
treatment after 2 years, highlighting the importance of
continued treatment to maintain efficacy.’® Perez-
Flores et al., multicenter GTAM study (2022) in Spain
assessed the efficacy of 0.01% Atropine eye drops over
one year, reporting a mean SE progression of -0.44 D
(p<0.001) and a mean AL change of 0.27 mm. While
this study lacked a Control Group, the results suggest
a significant slowing of myopia progression,
consistent with previous findings.’® A retrospective
study by Myles et al., (2021) in Australia found a
significant decrease in SE progression, ranging from -
0.07 D to -0.25 D per year (p=0.03), and a significant
slowing of AL progression, with a mean reduction of
0.098 mm/year compared to untreated myopes
(p<0.001).27 Similarly, Sacchi et al., analysis (2019) of
medical records in Italy showed a significantly lower
mean myopia progression rate in the 0.01% Atropine
Group (-0.54 D) compared to the Control Group (-1.09
D) after 12 months (p<0.001).20 Kaymak et al.,
retrospective analysis (2021) in Germany found a
significant reduction in AL growth rate, with a mean
decrease of 0.08 mm/year over one year (p<0.0015),
providing additional evidence for the treatment's
effectiveness in slowing myopia progression.?’ The
Low-Concentration Atropine for Myopia Progression
(LAMP) study, published by Yam et al, in 2022,
investigated the effects of continued versus stopped
0.01% Atropine treatment on myopia progression in
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Chinese children. The results showed that the Group
that stopped Atropine treatment had a significantly
faster SE progression (0.56 vs 0.38 D, p=0.04) and AL
elongation (0.29 vs 0.24 mm, p=0.13) compared to the
continued treatment Group.’” Over three years, the
continued Atropine Group had a slower SE
progression (1.60 vs 1.81 D, p<0.001) and AL
elongation (0.89 vs 0.98 mm, p<0.001), highlighting the
importance of sustained treatment to maintain
efficacy. 82223 Our findings are consistent with a recent
study conducted in Pakistan by Saleem et al. (2022),
which also investigated the effect of 0.01% Atropine
eye drops on myopia progression in children. In their
study, 100 children were treated with 0.01% Atropine
eye drops for 12 months, and the results showed a
significant change in SE from -3.25+1.37 D at baseline
to -3.74t134 D at 12 months.?* Our study
demonstrated the safety and tolerability of 0.01%
Atropine eye drops over a 24-month treatment period,
with no adverse events reported in both HM and LM
subGroups, which is comparable to other studies.?
Additionally, quality of life questionnaires revealed
that Atropine treatment had a negligible impact on
daily life and vision-related functioning; indicating
that the treatment not only effectively slowed myopia
progression but also preserved the patients' overall
well-being. These findings suggest that 0.01%
Atropine eye drops are a safe and effective treatment
option for myopia  management,  without
compromising quality of life.
LIMITATIONS OF STUDY

Study limitation include limited number of patients in
subGroups and very limited data of myopia progression in

wash out period after stopping Atropine eye drops
treatment.

CONCLUSION

0.01% Atropine eye drops effectively slowed myopia
progression in both HM and LM Groups, with similar
efficacy across different severity ranges.
Conflict of Interest: None.
Funding Source:
Authors’ Contribution
Following authors have made substantial contributions to
the manuscript as under:

HM & FB: Study design, drafting the manuscript, data
interpretation, critical review, approval of the final version
to be published.

SN & SH: Data acquisition, data analysis, approval of the
final version to be published.

Authors agree to be accountable for all aspects of the work
in ensuring that questions related to the accuracy or integrity
of any part of the work are appropriately investigated and
resolved.

REFERENCES

1. Loughman J, Flitcroft D. The acceptability and visual impact of
0.01% Atropine in a Caucasian population. Br J Ophthalmol
2016; 100(11): 1525-29.
https:/ /doi.org/10.1136 /bjophthalmol-2015-307861

2. Morgan, L.G.; French, AN.; Ashby, RS.; Guo, X;; Ding, X; He,
M.; Rose, K.A. The epidemics of myopia: Aetiology and
prevention. Prog. Retin. Eye Res 2018, 62(1): 134-149.
https:/ /doi.org/10.1016/j.preteyeres.2017.09.004

3. Vitale S, Ellwein L, Cotch MF, Ferris FL 31, Sperduto R.
Prevalence of refractive error in the United States, 1999-2004.
Arch Ophthalmol. 2008; 126(8): 1111-1119.
https:/ /doi.org/10.1001/archopht.126.8.1111

4. Lundberg K, Suhr TA, Sogaard HR, Vestergaard AH, Jacobsen
N, Goldschmidt E. et al. J. Physical Activity and Myopia in
Danish Children—The CHAMPS Eye Study. Acta Ophthalmol
2018, 96: 134-141.
https://doi.org/10.1111/a0s.13513

5. Shah SP, Jadoon MZ, Dineen B, Bourne RR, Johnson GJ, Gilbert
CE, Khan MD. Refractive errors in the adult Pakistani
population: the national blindness and visual impairment
survey. Ophthalmic Epidemiol 2008; 15(3): 183-190.
https:/ /doi.org/10.1080/09286580802105822

6. Shah A, Ishfaq A, Malik AM, Fatima M. Frequency of high
myopia among students of University of Lahore. Ophthalmol
Pak 2024; 13(3): 58-62.
https:/ /doi.org/10.62276 /OphthalmolPak.13.03.134

7. Wong TY, Ferreira A, Hughes R. Epidemiology and disease
burden of pathologic myopia and myopic choroidal
neovascularization: an evidence based systemic review. Am ]
Ophthalmol 2014; 15(1): 9-25.
https:/ /doi.org/10.1016/j.a2j0.2013.08.010

8. Yam JC, Zhang X]J, Zhang Y, Wang YM, Tang SM, Li FF, et al.
Three-Year Clinical Trial of Low-Concentration Atropine for
Myopia Progression (LAMP) Study: Continued Versus
Washout: Phase 3 Report. Ophthalmology 2022, 129(3): 308-321.
https://doi.org/10.1016 /j.ophtha.2021.10.002

9. Chia A, Lu QS, Tan D. Five-Year Clinical Trial on Atropine for
the Treatment of Myopia 2: Myopia Control with Atropine
0.01% Eye drops. Ophthalmology 2016, 123(2): 391-399.
https://doi.org/10.1016 /j.ophtha.2015.07.004

10. Ashraf A, Masud H, Basit I, Awan MM. Effect of Atropine eye
drops 0.01% on myopia progression in high and low myopia in
patients visiting Armed Forces Institute of Ophthalmology
Rawalpindi. Pak Armed Forces Med ] 2020; 70(3): 700-704

11. Repka MX, Weise KK, Chandler DL, Wu R, Melia BM, Manny
RE et al. Low-Dose 0.01% Atropine Eye Drops vs Placebo for
Myopia Control A Randomized Clinical Trial. JAMA
Ophthalmol 2023, 141(8): 756-765.
https:/ /doi.org/10.1001 /jamaophthalmol.2023.2855

12. Zadnik K, Schulman E, Flitcroft I, Fogt JS, Blumenfeld LC, Fong
TM. Efficacy and Safety of 0.01% and 0.02% Atropine for the
Treatment of Pediatric Myopia Progression over 3 Years: A
Randomized Clinical Trial. JAMA Ophthalmol 2023, 141(10):
990. https:/ /doi.org/10.1001 /jamaophthalmol.2023.2097

Pak Armed Forces Med ] 2025; 75(SUPPL-5): S778


https://doi.org/10.1016/j.preteyeres.2017.09.004
https://www.google.com/search?sca_esv=8d785069c21da656&sca_upv=1&sxsrf=ADLYWIJyRslutXN4w6JgaEWAnzjyM0AMBw:1720688222049&q=10.62276/OphthalmolPak.13.03.134&nfpr=1&sa=X&ved=2ahUKEwi8gfqRz56HAxVggf0HHWBkD6sQvgUoAXoECAsQAg

13.

14.

15.

16.

17.

18.

Slowing Myopia Progression in Children

Loughman J, Kobia-Acquah E, Lingham G, Butler ], Loskutova
E, Mackey DA, et al. Myopia outcome study of Atropine in
children: Two-year result of daily 0.01% Atropine in a European
population. Acta Ophthalmol. 2024; 102(3): e245-e256.

https:/ /doi.org/10.1111/a0s.15761

Lee SS, Lingham G, Blaszkowska M, Sanfilippo PG, Koay A,
Franchina M, et al. Low-concentration Atropine eyedrops for
myopia Control in a multi-racial cohort of Australian children:
A randomised clinical trial. Clin. Exp. Ophthalmol 2022, 50,
1001-1012.

https:/ /doi.org/10.1111/ceo.14148

Lee SSY, Mackey DA, Lingham G, Crewe JM, Richards MD,
Chen FK, et al. Western Australia Atropine for the Treatment of
Myopia (WA-ATOM) Study: Rationale, Methodology and
Participant Baseline Characteristics. Clin. Exp. Ophthalmol 2020,
48, 569-579. https:/ /doi.org/10.1111/ce0.13736

Yam JC, Li FF, Zhang X, Tang SM, Yip BHK, Kam KW, et al.
Two-Year Clinical Trial of the Low-Concentration Atropine for
Myopia Progression (LAMP) Study: Phase 2 Report.
Ophthalmology 2020, 127: 910-919.

https:/ /doi.org/10.1016/j.ophtha.2019.12.011
Moriche-Carretero M, Revilla-Amores R, Diaz-Valle D, Morales-
Ferndndez L, Gomez-de-Liafio R. Myopia progression and axial
elongation in Spanish children: Efficacy of Atropine 0.01% eye-
drops. J. Francais D’ophtalmologie 2021, 44: 1499-1504.

https:/ /doi.org/10.1016/1.jf0.2021.07.005

Diaz-Llopis M, Pinazo-Durdn MD. Super diluted Atropine at
0.01% reduces progression in children and adolescents. A 5 year

study of safety and effectiveness. Arch. Soc. Esp. Oftalmol 2018,
93:182-185.

https:/ /doi.org/10.1016 /j.0ftal.2017.12.015

19.

20.

21.

22.

23.

24.

25.

Pérez-Flores I, Macias-Murelaga B, Barrio-Barrio J. Multicenter
Group of Atropine Treatment for Myopia Control (GTAM). A
multicenter Spanish study of Atropine 0.01% in childhood
myopia progression. Sci. Rep 2021, 11: 21748.

https:/ /doi.org/10.1038 /s41598-021-00923-1

Sacchi M, Serafino M, Villani E, Tagliabue E, Luccarelli S,
Bonsignore F, et al. Efficacy of Atropine 0.01% for the treatment
of childhood myopia in European patients. Acta Ophthalmol
2019, 97: €1136-e1140. https:/ /doi.org/10.1111/a0s.14166
Kaymak H, Graff B, Schaeffel F, Langenbucher A, Seitz B,
Schwahn H. A retrospective analysis of the therapeutic effects
of 0.01% Atropine on axial length growth in children in a real-
life clinical setting. Graefes Arch. Clin. Exp. Ophthalmol. 2021;
259:3083-3092. doi: 10.1007/s00417-021-05254-5.

Yam JC, Jiang Y, Tang SM, Law AKP, Chan ]J, Wong E, et al.
Low Concentration Atropine for Myopia Progression (LAMP)
Study: A Randomized, Double-Blinded, Placebo-Control led
Trial of 0.05%, 0.025%, and 0.01% Atropine Eye Drops in Myopia
Control . Ophthalmology 2019, 126: 113-124.

https:/ /doi.org/10.1016 /i.ophtha.2018.05.029

Yam JC, Zhang X], Zhang Y, Yip BHK, Tang F, Wong ES, et al.
Effect of Low-Concentration Atropine Eye drops vs Placebo on
Myopia Incidence in Children: The LAMP2 Randomized Clinical
Trial. JAMA 2023, 329: 472-481.

https:/ /doi.org/10.1001 /jama.2022.24162

Saleem T, Bokhari SA. Atropine 0.01% Eye Drops for Myopia
Control in a tertiary care center of Pakistan: An interventional
case series. Pak ] Ophthalmol 2024; 40(2): 192-196.

https:/ /doi.org/10.36351/pjo.v40i2.1762

Pineles SL, Kraker RT, Vander Veen DK, Hutchinson AK, Galvin
JA, Wilson LB, et al. Atropine for the prevention of myopia
progression in children: a report by the american academy of
ophthalmology. Ophthalmol 2017; 124(12): 1857-66.

https:/ /doi.org/10.1016 /i.ophtha.2017.05.032

Pak Armed Forces Med ] 2025; 75(SUPPL-5): S779



