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Combination Therapy with Atropine 0.05% and Myopi-X® Glasses: Is it
Effective in Myopia Control?
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Abstract

Objectives: To investigate whether the combination therapy of
Myopi-X® peripheral progressive addition lenses (PAL; Novax®) and
atropine 0.05% provides an additive effect compared to monotherapies
with either Myopi-X® PAL or atropine 0.05%.

Materials and Methods: This retrospective cross-sectional study
reviewed the clinical records of 51 patients, categorized into three groups:
27 in the Myopi-X group, 13 in the atropine 0.05% group, and 11 in the
combination therapy group using Myopi-X peripheral PAL with atropine
0.05%. Baseline characteristics, including age, cycloplegic spherical
equivalent (SE), and axial length (AL), were compared between the groups.
Twelve months after treatment initiation, changes in SE and AL were
assessed and compared between the groups.

Results: Among the 51 patients analyzed, the baseline characteristics
differed significantly between the groups, with the atropine 0.05% group
showing a higher average age, longer AL, and lower SE compared to the
other groups. After 12 months, no significant differences were found in SE
changes between the treatment groups (p=0.35). Similarly, changes in AL
did not significantly differ between the groups (p=0.10), although age had
a significant impact on AL change (p=0.01). No significant differences
were observed in pairwise comparisons of SE or AL changes between the
groups.
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Conclusion: In this study, combining atropine 0.05% with Myopi-X
PALs did not provide an additive benefit. The literature suggests that
both treatments are effective in slowing myopia progression individually;
however, in our study, their combination did not significantly improve
SE progression or axial elongation compared to monotherapies. Further
randomized studies with larger patient groups are needed to confirm these
findings and assess long-term effects.
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Introduction

Myopia is a common refractive error worldwide, and its
increasing frequency is considered a global epidemic."” The
prevalence of myopia is expected to increase, and it is estimated
that by 2050, myopia and high myopia will affect approximately
50% and 10% of the world’s population, respectively’ In
addition to the direct economic and social burden of myopia, the
associated ocular complications may lead to substantial visual
loss.*

Both genetic and environmental factors influence the
occurrence and progression of myopia, and some seem to be
closely linked. A lack of outdoor activity, high education levels,
and prolonged near work are important risk factors.” Currently,
the main approaches to myopia control include atropine eye
drops of varying concentrations, orthokeratology, dual-focus
contact lenses, multifocal contact lenses, and myopia control
spectacle lenses.®

Combination therapy is a common practice in the medical
field for optimizing treatment efficacy while minimizing adverse
effects. Examples include cancer care, diabetes treatment, and
glaucoma management, among many others.”*”'° Similarly,
combining therapies with different mechanisms of action may be
more beneficial than monotherapy for reducing the progression
of myopia. There are studies in the literature investigating
the efficacy of combination treatments aimed at slowing the
progression of myopia. Combination therapies involving
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orthokeratology and atropine, myopia control spectacle lenses
and atropine, as well as multifocal contact lenses and atropine
have been trialed, with varying outcomes. In this study, we
aimed to investigate whether combining Myopi-X® peripheral
progressive addition lenses (PAL; Novax®) with atropine 0.05%
therapy provides an additive effect compared to monotherapy
with Myopi-X lenses or atropine 0.05%.

Materials and Methods

This retrospective cross-sectional study was approved by
the Acibadem Healthcare Institutions Medical Research Ethics
Committee (decision no: 2024-8/302, date: 16.05.2024).
Informed consent forms were obtained from the parents/
guardians of all patients included in the study. The clinical
records of patients who used Myopi-X lenses (group 1),
received atropine 0.05% eye drop treatment (group 2), or
received combined Myopi-X lenses and atropine 0.05% eye
drop treatment (group 3) between November 1, 2022 and
November 30, 2023 were reviewed. The inclusion criteria
were having an age of 5-16 years at the start of therapy, initial
myopic spherical equivalent (SE) between -1 and -9 diopters
(D), astigmatism less than 2.0 D, anisometropia less than 1.5
D, and a minimum follow-up of 12 months. Patients with other
eye diseases (glaucoma, cataract, keratoconus, and any form
of strabismus) or any genetic syndromes were excluded from
the study. The records included age, date of visit, prescription,
and cycloplegic autorefraction measurements of SE and axial
length (AL).

The standard procedure for determining cycloplegic
autorefraction was carried out after the instillation of tropicamide
1% (Tropamid® Forte 1% {10 mg/mL}, Bilim Ilag). Two drops
were instilled into each eye, 5 minutes apart, and refraction
was measured 30 minutes later using a Topcon KR-8900
autorefractometer. The device was set to 0.25 D, and the median
of the mean from 5 readings per measurement was recorded.
AL was measured in each eye using a Zeiss IOLMaster 700
instrument. AL measurements were repeated until the standard
deviation (SD) was <0.05.

All atropine eye drops were compounded using the same
compounding pharmacy to ensure that the eye drops were at
the same concentration. Atropine sulfate (1 mg/1 mL ampoule
(Ttirk Tipsan®, Ankara, Tiirkiye) was diluted to a concentration
of 0.05% using Eyestil® (sodium hyaluronate 1.5 mg/1 mL; SIFI
Pharmaceuticals®, Catania, Italy) in a 10 mL vial.

The primary outcome measures were changes in SE and AL
at 12 months.

Statistical Analysis

Continuous variables were summarized as mean with SD.
Categorical data were expressed as frequency and percentage.
Differences in baseline characteristics across the groups were
evaluated by the Kruskal-Wallis test. A generalized linear
mixed model (GLMM) was applied to evaluate the treatment
effect on SE and AL. The model included treatment and the
interaction time by treatment as a fixed effect, age and baseline
SE and AL values as fixed covariates, and both eyes and subjects
were included as random effects. Two-sided p values less than
0.05 were considered statistically significant. IBM statistics
V29.0.1.0 (171) AIBM Corp. Released 2023, Armonk, New
York, USA: IBM Corp.) was used for statistical analysis.

Results

The entire dataset comprised 51 patients: 27 in the Myopi-X
group, 13 in the atropine 0.05% group, and 11 in the Myopi-X
plus atropine 0.05% group. The study sample included 35
(68.6%) girls and 16 (31.4%) boys.

Baseline characteristics are presented in Table 1. Due to
the non-random assignment of groups, there were significant
differences in some baseline characteristics. Specifically, the
atropine 0.05% group was significantly older than both the
Myopi-X group and the Myopi-X plus atropine 0.05% group.
In terms of baseline SE, the atropine 0.05% group had lower
SE values compared to the other two groups. Additionally, the
atropine 0.05% group had the highest baseline AL, which was
greater than both the Myopi-X group and the Myopi-X plus
atropine 0.05% group. Despite these differences, the GLMM
analyses were adjusted for baseline age, SE, and AL to account
for these variations.

Spherical Equivalent Changes at 12 Months

The treatment groups did not differ significantly in terms of
SE change (p=0.35). Age, baseline SE, baseline AL, and treatment
group were not significantly associated with SE change (p=0.58,
0.84, 0.13, and 0.17, respectively). Bonferroni-adjusted post-
hoc tests for comparisons between the atropine 0.05% group,
the Myopi-X group, and the Myopi-X plus atropine 0.05%
group did not reveal any significant treatment effects in any of
the pairwise comparisons. Specifically, no significant differences
in SE were observed between the atropine 0.05% group and the
Myopi-X group (p=0.27), between the Myopi-X group and the
Myopi-X plus atropine 0.05% group (p=0.93), or between the
tropine 0.05% group and the Myopi-X plus atropine 0.05%
group (p=0.42) (Table 2, Figure 1).

Table 1. Baseline characteristics of patients in the treatment groups

Total Atropine 0.05% group Myopi-X group Myopi-X + atropine 0.05%

(n=51) (n=13) (n=27) group (n=11) DRI
Age (years) 9.83+2.29 11.31+1.892 9.25+2.14 9.55+2.40 <0.001
Baseline SE (D) -3.80+2.17 -5.16+2.74 -3.08+1.68 -3.98+1.73 <0.001
Baseline AL (mm) | 24.91+1.10 25.69+1.36 24.53+0.78 24.95+0.96 <0.001
Results are presented as mean + standard deviation. SE: Spherical equivalent, D: Diopters, AL: Axial length
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Axial Length Changes at 12 Months

The treatment groups did not differ significantly in terms
of AL change (p=0.10). Age had a significant impact on AL
change (p=0.01), while baseline SE (p=0.16) and baseline
AL (p=0.1) did not show significant effects. Although age
significantly affected AL change, different age groups did not
exhibit a significant difference in AL change between the three
treatment groups over 12 months. Bonferroni-adjusted post-hoc
tests for comparisons between the atropine 0.05% group, the
Myopi-X group, and the Myopi-X plus atropine 0.05% group
did not reveal any significant treatment effects in any of the
pairwise comparisons. Specifically, no significant differences were
observed in AL change between the atropine 0.05% group and
the Myopi-X group (p=0.05), between the Myopi-X group and
the Myopi-X plus atropine 0.05% group (p=0.87), or between
the atropine 0.05% group and the Myopi-X plus atropine
0.05% group (p=0.21) (Table 2, Figure 2).

Discussion

The results from this 1-year retrospective study indicated
that combining atropine 0.05% treatment with Myopi-X
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Figure 1. Change in spherical equivalent (in diopters) over 12 months in the
different treatment groups

peripheral PAL therapy did not show any additive effect on the
individual efficacy of these treatments.

PALs slow myopia progression owing to peripheral myopic
defocus, which provides an inhibiting signal that slows axial
elongation." The design of the Myopi-X lenses is different from
that of traditional PALs. The Myopi-X peripheral defocus PALs
consist of a central 12-mm optical zone for correcting distance
refractive error and a 24-mm transitional circular optical zone
with an additive power of 2 or 3 D. It is possible that the
peripheral myopic defocus effect of Myopi-X lenses may be
higher than that of traditional PALs.

Atropine, a non-specific muscarinic antagonist, has
biochemical effects on the sclera that may influence scleral
remodeling. Another theory suggests that increased ultraviolet
exposure (secondary to pupil dilation) may increase collagen
cross-linking within the sclera, thereby limiting scleral growth."?
A potential mechanism for the combined effect of atropine
drops with optical interventions is thought to be the expansion
of the peripheral defocus area resulting from pupil dilation,
which would enhance the effectiveness of combination therapies
compared to monotherapies."

Myopi-X
24.8 | —*— Atropine 0.05
—e— Myopi-X + Atropine 0.05

24.6

24.4 ///

24.2

Axial Length (AL)

24.0

0 Month 12th Month

Month

Figure 2. Change in axial length (in mm) over 12 months in the different
treatment groups

Table 2. Changes in spherical equivalent and axial length in the Myopi-X, atropine 0.05%, and Myopi-X plus atropine 0.05%
groups at 12 months
" . 0
Myopi-X® group’ Atropine 0.05% group? ;’;‘:ﬂ;x T (R p values
0.19
. 1vs.2:0.08
Change in SE (D) -0.44+0.07 -0.13+0.11 -0.55+0.22 2vs 3016
1vs.3:0.56
0.10
. 1vs.2:0.05
Change in AL (mm) | 0.23+0.13 0.17+0.19 0.24+0.22 2vs 3:0.21
1vs. 3:0.87
Results expressed as mean and standard deviation. SE: Spherical equivalent, D: Diopters, AL: Axial length
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Erdinest et al.' reported that atropine 0.01% alone or a

combination of atropine 0.01% with other therapies (PALs
and soft contact lenses with peripheral blur) exhibited better
efficacy than bifocal spectacles and single vision lenses (SVLs)
for SE progression. However, there was no significant difference
between atropine monotherapy and atropine combination
treatments. Erdinest et al.”” also conducted a 3-year retrospective
study that compared the efficacy of atropine 0.01%, SVL
treatment, and dual-focus contact lens with atropine 0.01%
combination treatment. The results indicated that there was
no significant benefit of combination treatment compared to
atropine treatment alone. An important limitation of these
studies was the lack of AL measurements. However, AL is the
most significant contributor to refractive error and myopia-
related visual impairment.'®

Nucci et al.’’ completed a 1-year unmasked study that
compared patients treated with defocus-incorporated multiple
segment (DIMS) spectacles, atropine 0.01%, DIMS plus atropine
0.01%, and SVLs. The authors determined that DIMS plus
atropine 0.01% demonstrated a significantly better treatment
effect than DIMS monotherapy for refractive error but not
for AL. Huang et al."® conducted a 1-year retrospective study
comparing treatment effects among patients treated with DIMS
plus atropine 0.01%, DIMS alone, and SVLs. The authors found
a greater treatment effect for SE and axial elongation in the
combination group. The variations observed between the studies
may be linked to the inclusion of Asian patients by Huang et
al.'® and European patients by Nucci et al."”

The Bifocal and Atropine in Myopia study indicated that
there was no significant additive effect of combining atropine
0.01% with a center distance soft multifocal contact lens (SMCL)
with +2.50 add. For SE progression and axial elongation over a
3-year treatment period, the difference between the SMCL and
SMCL with atropine groups was not statistically significant."

Kinoshitaetal.”and Tan et al.”! investigated the combination
of atropine 0.01% plus orthokeratology. Their results showed
that axial elongation was significantly slower among participants
randomly assigned to the combination treatment than among
those who were assigned to orthokeratology alone. However,
Chen et al.*? noted that adding atropine to orthokeratology did
not slow the 3-year axial elongation compared to orthokeratology
aloneafter the participants had used orthokeratology monotherapy
for a year.

In these studies, atropine 0.01% was employed. Most
research indicates that combining 0.01% atropine with optical
interventions yields added treatment benefits. However, this
extra decrease in ocular growth may be limited to the first
6-month treatment period.

The use of atropine, particularly at lower concentrations,
has gained interest because of its efficacy in slowing myopia
progression, with minimal side effects.” According to the
findings from the three-phase low-concentration atropine for
myopia progression study, 0.05% atropine has emerged as the
most effective concentration for controlling myopia progression
in children. This concentration was found to significantly slow
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the progression of myopia and axial elongation over a three-
year period.”*” Based on these results, it can be hypothesized
that changing the treatment from atropine 0.01% to 0.05% in
combination therapies may alter the outcomes.

Erdinest et al.?® reported the efficacy of combined 0.05%
atropine and MFGO contact lens therapy for the first time
in the literature. The study compared the efficacy of three
treatment groups: the atropine 0.05% plus MF60 contact lens
group, the MFG0 contact lenses monotherapy group, and the
SVL control group. Both the atropine 0.05% plus the MF60
contact lens group and the MF60 contact lens monotherapy
group demonstrated superior efficacy compared to the control
group. However, there was no significant difference between
the atropine 0.05% plus MFG60 contact lens group and MF60
contact lens groups. From these results, it can be speculated
that atropine 0.05% and MFG0 contact lens combination
treatment did not have an additive effect on MF60 contact
lens therapy alone. These outcomes are similar to those of the
present study.

Combination therapies in medicine involve the use of two or
more treatment modalities to synergistically target a disease or
a condition. Combining various treatments with complementary
mechanisms of action can enhance therapeutic efficacy. However,
in some cases, combining therapies with conflicting mechanisms
of action may lead to antagonistic effects, ultimately reducing or
failing to alter overall therapeutic efficacy. The lack of an additive
effect of combined atropine and PAL therapy over monotherapies
may be attributed to an unknown antagonistic effect.

In conclusion, there is limited literature available on
combination therapies for slowing myopia progression. Based on
PubMed results, this study provides new insights by exploring
the use of atropine 0.05%, rather than the more commonly used
0.01%, within a combination treatment protocol. Furthermore,
this study contributes to understanding the potential additive
effects of combining 0.05% atropine with PALs in slowing axial
elongation in children with myopia.

Study Limitations

Our study has several important limitations. First, its
retrospective design and small sample sizes within each
treatment group may limit the generalizability of the findings.
Additionally, baseline differences between the groups could
influence the results. In this study, cycloplegic autorefractometer
measurements were used to assess refractive status. While
cycloplegic retinoscopy and subjective refraction are often
considered gold standards, autorefractometry is commonly
employed in myopia management research due to its repeatability
and practicality, particularly in studies with large samples. We
acknowledge that autorefractometry may lack the precision of
other methods, so these findings should be interpreted in light
of this limitation. Finally, our study does not address questions of
long-term efficacy. Further randomized clinical trials with larger
sample sizes are essential to reduce bias and provide more robust
conclusions.
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Conclusion

In this study, the combination of atropine 0.05% with
Myopi-X PALs did not show any additive effect compared to the
individual efficacy of each treatment. Although the literature
suggests that both therapies independently slow myopia
progression, their combination did not provide significant
benefits in terms of SE progression or axial elongation in
our study. These findings are consistent with other studies
demonstrating limited additive effects when combining atropine
with optical interventions. Further randomized trials are needed
to confirm these results and explore potential long-term outcomes
in larger patient groups.
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