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ABSTRACT

Background: Myopia is becoming more common in many populations worldwide, particularly in East Asia, and is primarily
driven by axial elongation, a structural change associated with increased risks of myopic maculopathy, retinal detachment,
glaucoma, and cataract. The expanding range of myopia-control options can make treatment selection and management
decisions more challenging in routine pediatric care. This narrative review synthesizes contemporary evidence and guidance
for delaying myopia onset and slowing progression in children.

Methods: A targeted, non-systematic search was conducted in PubMed/MEDLINE, Embase, and the Cochrane Library for
English-language records published from January 2015 to July 2025, supplemented by the inclusion of seminal pre-2015 trials.
Eligible records included randomized or comparative clinical studies, systematic reviews/meta-analyses and professional
consensus/guideline statements in participants <18 years reporting spherical equivalent refraction and/or axial length (AL).
Non-comparative studies were included to provide additional information on safety, including adverse events. Findings were
synthesized and presented using a narrative approach.

Results: The evidence reviewed indicated that increased outdoor time consistently reduced incident myopia and modestly
slowed progression, supporting the adoption of low-cost prevention strategies. Associations between near work and digital
exposure and myopia were less consistent, although moderation of these activities remains advisable. Optical interventions
showed consistent efficacy compared to single-vision correction, with strong evidence for defocus incorporated multiple
segments (DIMS) and highly aspherical lenslet technology spectacles and dual-focus/high-add soft contact lenses; safety was
generally favorable, although contact lens wear requires infection-risk mitigation. Orthokeratology was effective in slowing
AL but requires specialist fitting, structured follow-up, and may be followed by rebound after cessation. Atropine showed a
concentration-dependent effect; 0.01% atropine produced inconsistent AL benefit in several non-Asian trials, but longer-term
European data suggest a cumulative advantage with continued 0.01% treatment versus placebo. Repeated low-level red-light
therapy reduced axial elongation in early trials but was limited by protocol heterogeneity, rebound and uncertainty regarding
long-term safety. Combination regimens (notably orthokeratology plus low-dose atropine and DIMS plus atropine) may
provide additional slowing of AL, particularly in children with faster progression.

Conclusions: Evidence supports a risk-stratified pathway integrating outdoor time with effective optical and/or
pharmacological therapy. Future research should prioritize head-to-head comparative trials with standardized AL endpoints,
longer follow-up, inclusion of more diverse populations, validated treatment cessation strategies, and independent safety and
performance standards for light-based devices.
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INTRODUCTION

Myopia, also known as near-sightedness or shortsightedness, is a refractive error in which parallel rays of light
entering the eye are focused anterior to the retina, most often because of excessive axial elongation, producing blurred
distance vision [1, 2]. Myopia is classified according to the spherical equivalent refractive (SER) error under relaxed
ocular accommodation [1]. A SER <-0.50 D is defined as myopia, with low myopia ranging from SER < -0.50 and >
-6.00 D and high myopia classified as SER < -6.00 D. In addition, the concept of pre-myopia has been introduced to
describe a refractive state between < +0.75 D and > -0.50 D in children, where baseline refraction, age, and other
quantifiable risk factors provide a sufficiently high probability of developing myopia to merit early preventative
interventions. High myopia increases the risk of myopic macular degeneration, rhegmatogenous retinal detachment,
open angle glaucoma, and cataract, with risk rising as axial length (AL) and myopic magnitude increase, but elevated
risk remains even at low or moderate levels of myopia [3]. Importantly, sight-threatening myopic maculopathy can
begin in childhood [4].

The prevalence of myopia is rapidly increasing globally, with significant variations influenced by geography,
urbanization, and lifestyle. In East and Southeast Asia, up to 90% of high school graduates are myopic, with 10-20%
progressing to high myopia [5-8]. Longitudinal data from China indicate that severe myopia prevalence increased
from 7.9% to 16.6% over 15 years in urban youth [9]. Similar upward trends, though from lower baselines, are
observed in Western countries including the United States, Australia, and some countries in Europe [5-7].

The treatment landscape for myopia is evolving rapidly, with novel technologies, emerging modalities, long-term
datasets, systematic reviews and meta-analyses regularly entering the peer-reviewed literature pool [10-13]. While
this expanding evidence base is promising for patients, it may be challenging for physicians when making informed
treatment decisions [14].

This narrative review provides an updated overview of current strategies for the management of myopia,
emphasizing evidence-based interventions to slow progression, their mechanisms of action, clinical effectiveness, and
practical considerations for implementation in pediatric populations. Drawing on selected recent publications, with
particular focus on modalities most prescribed in European clinical practice, the review aims to equip practicing
physicians with up-to-date information to support informed decision-making and optimize outcomes for children

with myopia.

METHODS
This mini-review was conducted as a targeted, non-systematic narrative synthesis of contemporary evidence on
interventions intended to delay myopia onset and/or slow progression in pediatric populations. The scope
encompassed behavioral/environmental measures, optical interventions (spectacles, soft contact lenses, and
orthokeratology), pharmacologic therapy (atropine), emerging light-based approaches (repeated low-level red light
[RLRL]), and combination regimens, together with guidelines relevant to clinical decision-making in routine practice.

A focused search was performed in PubMed/MEDLINE, Embase, and the Cochrane Library to identify English-
language records published from 2015 to 2025, supplemented by the inclusion of seminal pre-2015 trials. Key terms
included myopia control or progression in pediatric populations, with emphasis on refractive and biometric outcomes
(SER and AL) and major intervention modalities, including optical, pharmacological, behavioral, and light-based
therapies. Records were considered eligible if they included: participants aged <18 years (or provided separable
pediatric data) and SER or AL as outcomes. Types of included articles included randomized control trials (RCTs) or
other comparative clinical studies, systematic reviews and meta-analyses, and professional consensus statements,
guidelines, or position papers. Given the focus on clinical translation, non-comparative studies and case reports/series
were not used to estimate comparative efficacy but were eligible for inclusion when they provided clinically relevant
safety information, tolerability information, device-related concerns, or post-cessation (rebound) observations.
Records were excluded if they enrolled adults only (218 years) without extractable pediatric outcomes; addressed
refractive surgery performed solely for optical correction (rather than for management of myopia progression or its
complications); or were conducted in animal models.

From included sources, the following information was extracted qualitatively: study design and setting;
participant age range and baseline refractive status; intervention characteristics; comparator(s); follow-up duration;

and key efficacy and safety outcomes.
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RESULTS and DISCUSSION

A Brief Overview of Treatment Options for Myopia Management

Available interventions for myopia management include behavioral, optical, pharmacological, and emerging
therapies, with some combinations of treatments providing enhanced efficacy [12, 13, 15-17].

Behavioral interventions remain a first-line strategy for clinicians to reduce myopia onset. Increasing time
outdoors has been consistently associated with a lower risk of myopia development, possibly due to exposure to
higher light intensity and beneficial spectral composition of sunlight. School-based interventions promoting outdoor
time have shown preventive benefits, although implementation remains inconsistent across different geographical
regions [18]. Early intervention is critical, and increased outdoor time can effectively reduce both the onset and
refractive error progression in pre-myopic children [19-22]. Outdoor programs are practical, non-invasive, and offer
a scalable approach to myopia prevention in school-aged populations [23, 24]. In contrast, evidence regarding the role
of near work and screen time has been less conclusive; nevertheless, recommendations to limit excessive near work
and to reduce digital screen use are commonly advised as part of lifestyle-based management [14, 25].

Several optical interventions have shown effectiveness in controlling myopia progression. Multifocal and
concentric ring bifocal soft contact lenses (SCL) are effective in modulating axial elongation, with recent data showing
no treatment rebound on discontinuation [26]. However, their use in children requires careful consideration due to
the associated risk of microbial keratitis. Orthokeratology (Ortho-K), involving overnight wear of rigid gas-permeable
lenses to temporarily reshape the cornea, has demonstrated significant efficacy in slowing myopia progression [11,
27-30], although issues with intolerance and increased risk of infection limit widespread use [31, 32]. In addition,
myopia-control spectacles, particularly defocus-incorporated designs such as multifocal and peripheral plus lenses,
have been shown to significantly slow myopic progression [33]. Several novel spectacle lens technologies are
emerging in this field, but long-term data are still needed to establish their sustained safety and efficacy. Common
terms used to describe current spectacle lens technologies in myopia management include cylindrical annular
refractive elements (CARE), defocus incorporated multiple segments (DIMS), diffusion optics technology (DOT),
highly aspherical lenslet technology (HAL), progressive-addition lens (PAL), peripheral-defocus modifying spectacle
lenses (PDMSL), and peripheral-plus spectacle lenses (PPSL) [15, 33—45].

Pharmacological interventions for myopia control are primarily centered on the use of atropine eye drops. High-
dose atropine (= 0.5%) has been shown to provide moderate efficacy in reducing both myopia progression and axial
elongation, while medium (0.1% to <0.5%) and low-dose atropine (<0.1%) exhibit varying levels of effectiveness, with
notable differences between Asian and non-Asian populations [15, 17, 46]. Recent developments suggest that novel
delivery vehicles, such as deuterated water, may further enhance the efficacy of low-dose atropine [46]. In addition to
atropine, other pharmacological agents, including pirenzepine and 7-methylxanthine, are under investigation;
however, current clinical evidence to date evidence supporting their effectiveness remains limited [14, 47-51].

Among novel treatment approaches, RLRL therapy has recently gained attention as non-invasive treatment
showing promising results in slowing myopia progression in early clinical studies. Despite these encouraging
findings, the long-term safety profile and sustained effectiveness of RLRL remain to be fully validated through larger,
longitudinal trials. In contrast, surgical interventions are primarily corrective rather than preventive and are reserved
for advanced stages of myopia. These procedures aim to manage complications such as retinal detachment or myopic

maculopathy [16], rather than directly addressing myopia progression itself.

Current Guidance in Myopia Management
Several professional societies and expert groups have developed broad guidance on the use of myopia control
interventions; however, a unified consensus on a holistic management approach is still lacking. The European Society
of Ophthalmology has proposed a consensus algorithm outlining a tiered strategy: at the primary prevention level,
lifestyle advice is recommended for all at-risk children to delay onset; at the secondary level, screening and monitoring
of pre-myopia and children under 6 years is emphasized to identify early risk signs [52]. Once progression is
confirmed, the algorithm suggests an escalation pathway beginning with defocus spectacles, followed by atropine or
Ortho-K, depending on severity, compliance, and risk profile. The European Society of Ophthalmology statement also
acknowledges RLRL therapy as a promising yet insufficiently validated modality in European trials [52].

The UK & Ireland Modified Delphi Consensus recommends PPSL or specially designed contact lenses as first-

line options, with low-dose atropine to be considered once it becomes commercially available in Europe [34]. Lifestyle
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advice, particularly encouraging at least 2 hours/day of outdoor time, is also recommended, although evidence on
near work distance and lighting is regarded as insufficient to support formal guidance [34]. The consensus also
highlights the importance of equitable access and the reduction of financial barriers to care [34].

At the international level, the World Society of Paediatric Ophthalmology and Strabismus (WSPOS) issued its
2025 Myopia Consensus Statement, which categorized interventions into those that ‘appear to work’ and those that
‘do not work, or have minimal effect’ [35]. Effective strategies included myopia defocus spectacle lenses (e.g., DIMS,
HAL), soft dual focus or high add multifocal contact lenses, Ortho-K, low dose atropine, increased time outdoors and
reduced near work intensity [35]. In contrast, interventions such as under-correction of myopia, pinhole glasses, blue
light-blocking spectacles, standard bifocals and PALs, earlier generations of “peripheral defocus” aspheric spectacle
designs (as opposed to benefits seen with newer DIMS/HAL designs); single vision soft contact lenses and rigid gas
permeable lenses were found to be ineffective or minimally effective [35].

Three recent studies in Europe offer insight into current practice for pediatric myopia management. Outdoor time
was prescribed most commonly, with low-dose atropine, then SCL and a range of myopia-control spectacles,
preferred over medium-dose atropine, RLRL or high-dose atropine [14, 53, 54].

A recent review used qualitative visualization to compare myopia-control modalities by estimated effectiveness,
cost, evidence strength, and adverse-event profiles. The rapid expansion of optical, pharmacologic, and behavioral
options, along with varying guidance between regions, has complicated evidence synthesis. Concise, evidence-based

summaries are needed to guide clinician decision-making and support individualized, patient-centered care [15].

Myopia Intervention — Current Evidence and Understanding

Behavioral Interventions

Increased Outdoor Time and Activity

Spending more time outdoors, particularly in sunlight, has consistently been shown to protect against incident
myopia and to modestly slow its progression, independent of near-work load, parental myopia, and ethnicity [20, 55,
56]. A meta-analysis of RCTs showed a 24% relative reduction in incident myopia (risk ratio, 0.76; 95% confidence
interval [CI] 0.67-0.87) and a mean SER benefit of 0.15 D, indicating that outdoor time contributes to prevention of
myopia [55]. In a school-based RCT in China, adding approximately 40 minutes of outdoor time per school day
reduced myopia onset compared with the usual school curriculum [24]. A subsequent large cluster RCT with objective
monitoring (wearable sensors) found that an additional 40 minutes of outdoor time per school day decreased
incidence by 16% compared to controls (incidence risk ratio [IRR] 0.84; 95% CI 0.72-0.99) [19]. At a policy level, a
Taiwan program mandating at least 80 minutes of outdoor time during school hours was associated with reduced
incidence and slower myopic shift, with benefits most apparent among children who were not myopic at baseline
[18]. Evidence suggests that light exposure and natural illumination, rather than physical activity, are the key
beneficial elements in myopia prevention [56, 57]. Proposed mechanisms remain under study; higher ambient light
intensity and the spectral composition of daylight are hypothesized to modulate ocular growth signaling, with
experimental work in primates indicating that long wavelength exposure may counteract myopic shifts [56, 58-60].

Overall, the evidence supports recommending increased outdoor time, at least 40 minutes per school day, and
up to 80 minutes where feasible, to reduce myopia onset and myopia progression, with the greatest benefit in pre-
myopic children [18, 19, 24, 55].

However, a recent study suggests that while the protective effects of increased time outdoors are strongest in
children with hyperopia, the benefit for pre-myopic children appears more limited and may require longer durations
outdoors [61]. Nonetheless, given the broader health and developmental advantages, increasing outdoor time remains
advisable for all children, ideally in combination with other preventive interventions such as low-dose atropine or
red-light therapy [61]. Implementation can occur both in schools and at home; large-scale programs adding 40-80
additional minutes outdoors daily have been feasible, though adherence can be influenced by academic pressures and
seasonal factors [18, 19, 62]. Outdoor time is broadly accessible and largely cost neutral, though routine eye and skin
protection from sunlight should be encouraged [62].

Monitoring and reducing near work time

Near work, including sustained use of smart phones and computer screens, has emerged as a modifiable behavioral
factor associated with childhood myopia [63]. The COVID-19 period has been identified as particularly important in
amplifying exposure to prolonged indoor screen-based activities. In a Hong Kong cohort, mean (standard deviation
[SD]) daily screen time increased in children from 2.45 (2.32) to 6.89 (4.42) hours [64]. In a population-based cohort of
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5074 children born in Rotterdam, the Netherlands, between 2002 and 2006, greater near workload was associated with

increased risk of myopia by age nine [65]. Both studies also documented reductions in outdoor time alongside with
increased screen exposure.

The association between increased digital screen use and greater risk of myopia suggests that reducing near work
may represent a feasible preventive strategy, achievable at home and in schools [63, 66]. However, assessment of near
work lacks standardization and objective definitions of “dose” (duration, continuity, and viewing distance) that can
reliably predict clinically meaningful refractive or axial changes. As a result, no formal guidelines currently exist
regarding the extent to which near work and screen time should be modified [25]. Public health and school-based
initiatives in mainland China have begun piloting restrictions on screen time as part of broader myopia mitigation
programs [62]. To enable more precise exposure characterization, wearable sensors that log viewing distance and near
task duration are being trialed [25]. Near work reduction carries negligible risk and is cost free unless monitoring

hardware is employed, making it an attractive adjunct to established interventions [62].

Optical Interventions

Soft contact lenses

SCL are widely employed for pediatric myopia management and include multifocal designs as well as purpose-built
myopia control lenses [67]. There is an expanding evidence base demonstrating that SCL produce clinically
meaningful reduction of myopia progression and axial elongation compared with single vision lenses [10, 68-70]. A
recent systematic review of RTCs (2019-2021) estimated a pooled mean difference in myopic progression of 0.39 D
(95% CI0.21-0.56) in favor of SCL [10]. Meta-analytic evidence from studies of concentric ring bifocal and peripheral-
add multifocal SCL further supports SCL as a viable intervention for myopia control [68, 71]. The efficacy of myopia-
control with SCL appears to be dependent on lens optical profile and is demonstrable in children with documented
progression. In a 1 year RCT, distance center bifocal soft lenses significantly reduced cycloplegic SER progression and
axial elongation versus single vision soft lenses [72]. Similarly, in a 2-year prospective clinical study, a soft radial
refractive gradient lens designed to impose progressively increasing peripheral plus power (reaching approximately
+6.00 D at the edge of the optical zone) reduced myopia progression and axial elongation compared with single vision
spectacle controls [73]. Contralateral eye study data show two distinct myopia control SCL designs delaying
progression relative to single vision lenses [74]. Independent trials from Spain and Malaysia demonstrated
comparable slowing of myopia progression with other proprietary SCL, supporting generalizability of this
intervention across settings [75, 76]. The Bifocal Lenses In Nearsighted Kids (BLINK) study reported a 36% decrease
in axial elongation and a 43% decrease in myopia progression over a 3-year period with a +2.50 D lens [77]. Durability
of effect has been demonstrated for certain daily disposable dual focus lenses over a 7-year period [78].

Minimal or no myopia rebound effect has been seen with optical interventions, which is a potential advantage
over RLRL, Ortho-K, and pharmaceutical interventions [26]. Adherence to use of SCL is important in optimizing
outcomes [70]. While generally well tolerated in children, SCL carry risks such as lens intolerance and infective
keratitis, which must be minimized through strict hygiene practices and carefully selected wear schedules [79].
Evidence supports myopia control SCL as an effective intervention for myopia control in school age children. The
magnitude of the benefit appears to depend on lens design, wear behavior, and adherence, with safety best optimized
by daily disposable wear and strict hygiene practices [10, 68-70, 75, 76, 79]. Nevertheless, important knowledge gaps
persist, including understanding the variability in exposure metrics (e.g., daily wear time and replacement schedule)

and a lack of head-to-head trials comparing refractive and axial outcomes across competing SCL designs [10, 69, 70].

Orthokeratology
Ortho-K are rigid gas permeable lenses worn overnight to temporarily reshape the cornea, providing unaided daytime
vision while slowing axial elongation and myopia progression [27, 80]. Modern designs commonly incorporate a
central optic zone that flattens the central cornea for refractive correction, a steeper reverse zone, an alignment zone
that promotes centration, and a peripheral zone to complete the treatment geometry [80]. The mechanistic hypothesis
for the benefit of Ortho-K is that the post-treatment corneal profile imposes relative peripheral myopic defocus that
modulates ocular growth, although the precise biological pathways remain incompletely defined [27, 80].

Previous studies have shown that Ortho-K consistently reduces myopia progression compared with single vision
lenses, with meta-analyses reporting relative reductions of approximately 30-60% over 1-2 years [11, 27-30]. Pooled

quantitative estimates show AL benefits of 0.27 mm at 2 years (approximately 45% relative reduction), indicating a
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moderate but clinically meaningful attenuation of ocular elongation [11, 30]. Recent RCTs evaluating newer lens

architectures, including modified base curves, novel materials (Myopia Control Efficacy and Long-Term Safety of a
Novel Orthokeratology Lens [MESOK]) and altered treatment zone geometry (Variation of Orthokeratology Lens
Treatment Zone [VOLTZ]) provide additional evidence of efficacy over 12—24 months [81-83]. Effectiveness may
diminish with longer treatment duration, and clinically important ‘rebound” in AL has been observed when Ortho-K
is discontinued abruptly, especially if cessation occurs before 14 years of age [84]. Clinical response appears influenced
by ocular characteristics; larger pupils have been associated with stronger Ortho-K based myopia control effects, and
concurrent astigmatism may blunt treatment efficacy [27].

Safety considerations are important to consider with Ortho-K prescribing in children [27, 31, 32]. Corneal staining
is the most common sign during Ortho-K wear and is related to overnight lens wear and modifiable factors such as
lens fit, handling, and hygiene practices [27, 31]. From a practical perspective, Ortho-K requires specialized fitting and
structured aftercare, with higher costs and care intensity compared to other alternatives [27, 52]. Serious adverse
events are rare, but microbial keratitis remains a concern; accordingly, strict hygiene, careful patient selection, and
thorough user education are strongly recommended [31, 32]. Consensus guidance advises reserving Ortho-K for
children in whom daytime unaided vision is a priority [32].

Myopia-control Spectacles

Myopia control spectacles aim to slow refractive progression and axial elongation by incorporating optical designs
that deliver retinal “stop” signals (e.g., simultaneous myopic defocus) or modify retinal contrast. Several RCTs have
demonstrated efficacy across a range of study periods [36-39, 85].

DIMS lens uses a 9 mm central correction zone surrounded by about 1 mm +3.50 D lenslets to provide
simultaneous myopic defocus [33, 36]. In a 2-year RCT of 8-13-year-olds, DIMS slowed myopia progression by 0.44
D and axial elongation by 0.34 mm versus single vision lenses, with 21.5% of those using DIMS (versus 7.4% using
control) showing progression equal to or below 0.50 D [36]. Maintained benefit was observed when continuing DIMS,
and no rebound was reported after discontinuation, over 6 years, though later trial phases were not randomized [37,
40, 41]. Observation of choroidal thickening during DIMS wear suggests that choroidal changes at three months may
help predict changes in AL after 1 year [42].

HAL creates a 3D “volume of myopic defocus” via concentric rings of highly aspherical lenslets around a central
clear zone [33, 85]. In a double masked RCT, HAL slowed progression by 0.80 D and axial elongation by 0.35 mm over
2 years versus single vision lenses, with greater effect seen with fulltime wear (212 h/day) [86]. In the third year of
follow-up, children switched from single-vision lenses to HAL had lower 12-month myopic progression (SER -0.33 D
versus —0.56 D) and about half the axial elongation (AL +0.14 mm versus +0.28 mm) compared with a new single-vision
control group [87]. A head-to-head study in Chinese children suggested HAL was associated with approximately 0.29
D less myopia progression and 0.11 mm less axial elongation than DIMS over a 1-year period, suggesting design
dependent differences exist between technologies [88]. Five-year outcomes showed significantly less myopia
progression of —1.27 with HAL versus an extrapolated single-vision control of -3.03 D; axial elongation was
significantly lower (0.67 mm) with HAL, compared with controls (1.40 mm). Long-term HAL wear was assessed to
prevented roughly 3 years” worth of refractive and axial progression and lowered the incidence of high myopia [89].

DOT lenses employ micro diffusers to reduce retinal contrast. In the Control of Myopia Using Peripheral
Diffusion Lenses Efficacy and Safety Study (CYPRESS), 12 months of wear produced 0.40 D less myopic shift and 0.15
mm less axial elongation compared with single vision lenses [39]. Although efficacy in years two and three may have
been affected by COVID-19, additional benefit was seen in year four of wear. [38].

CARE lenses induce local higher order aberrations using concentric “microcylinders”. A 2-year RCT showed less
axial elongation with CARE versus single vision (0.19 mm versus 0.32 mm), while SER differences were not significant
with effects appearing more pronounced in the second six months [43]. Over 24 months, versus single-vision lenses,
mean changes in SER and AL favored CARE over controls, with adjusted 24-month between-group differences of 0.44
D in SER and 0.20 mm in AL; effects were similar with both the CARE and CARE-S designs [44]. At 12 months, the
Shamir Myopia Control (SMC) lens reduced axial elongation by 0.11 mm without a significant effect on SER,
suggesting only modest efficacy [90].

A recent systematic review and meta-analysis of DIMS, HAL, DOT, and CARE spectacles found significant
pooled benefits at 12 months for SER but no significant differences at 24 months, reflecting limited longer-term data
and study heterogeneity [37]. A separate meta-analysis of 23 RCTs (13 315 children) found that myopia control
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spectacle lenses significantly reduced axial elongation (-0.15 mm) and slowed SER progression (-0.31 D) versus

single-vision lenses. Among designs, HAL lenses showed the largest pooled effects (AL —0.28 mm; SER -0.52 D) and
DIMS lenses significantly reduced SER (-0.45 D), with effect on AL being less clear because only one eligible trial
reported these data; other lens types had modest or variable efficacy. Across follow-up durations, spectacle lenses
showed time-dependent benefits: in short-term studies (<12 months), AL elongation decreased by -0.10 mm and SER
progression by -0.18 D (both P < 0.00001); in intermediate-term studies (12-36 months), reductions were —0.15 mm for
AL (P <0.04) and -0.30 D for SER (P < 0.004); and in long-term studies (>36 months), effects were greatest, with -0.19
mm AL and —0.56 D SER reductions (P < 0.001 and P < 0.003, respectively) [91].

Myopia control spectacles show favorable safety and acceptability compared to pharmacologic and contact lens
options, with minor complaints such as midperipheral blur [15]. Their cosmetic similarity to single vision lenses
supports adherence, making them a practical, noninvasive option. From a care pathway perspective, they may serve
as a first-line or adjunct intervention for children unable or unwilling to use contact lenses or atropine, with the
strongest evidence supporting DIMS and HAL lenses, and emerging data for DOT, CARE, and SMC technologies [15,
37, 45]. The cost of myopia control spectacles (typically US $500-$1,000 per pair) is higher than standard spectacles,
which may limit accessibility to patients and must be considered in shared decision-making [15]. However, a recent
European study into the lifetime costs of myopia found that myopia control spectacles offered the greatest overall
lifetime cost savings and demonstrated cost benefits in both rapidly and slowly progressing myopia [92].

Current evidence is derived largely from East Asian cohorts, and more studies are required in non-Asian
populations, as well as independent longer term RCTs to clarify durability of the effect, treatment responders, and

potential rebound after cessation [15, 33, 37].

Pharmacological Interventions

Atropine

Atropine is a non-selective muscarinic antagonist that has the longest clinical history for myopia control; it is currently
used off-label, in a compounded formulation, in most countries [14, 15]. A summary of selected key trials has
investigated the role of atropine in the management of pediatric myopia in European [93-102] and non-European
[103-111] populations are presented in Tables 1 and 2, respectively.

Evidence from RCTs began with high-dose atropine regimens. In the Atropine for the Treatment of Myopia 1
(ATOM]1) trial (Singapore; n =400; ages 6-12), nightly monocular 1% atropine for 2 years reduced myopia progression
from -1.20 D to —0.28 D and halted axial elongation (0.38 mm vs —0.02 mm) [112, 113]. A 1-year washout revealed
marked rebound, with eyes prior treated with atropine showing -1.14 D SER and 0.31 mm AL changes compared
with -0.38 D and 0.14 mm in prior-vehicle eyes. Concerns about adverse events and rebound shifted attention toward
lower doses of atropine [114]. In ATOM2 (n = 400), children were randomized to 0.5%, 0.1%, or 0.01% atropine
bilaterally for 2 years, without a control group [103]. Mean refractive changes were -0.30, —0.38, and —0.49 D, while
axial elongation was 0.27, 0.28, and 0.41 mm, respectively [103]. These results demonstrated a dose-response
relationship, although 0.01% atropine showed limited effect on axial elongation when compared with its refractive
effect and with historical ATOMI1 controls. A 1-year washout in ATOM2 showed dose-dependent rebound, greatest
in the 0.5% atropine group [115, 116]. During years 3-5, many children were restarted on 0.01% and over the full 5-
year period cumulative SER and AL change were lowest in the 0.01% arm. Long-term follow-up (10-20-years) of
ATOM1 and ATOM2 participants found no significant group differences in final SER or AL [117]. Building on these
findings, ATOMS3 is currently enrolling high-risk children with a family history of myopia and low hyperopia or low
myopia, who were randomized to atropine or placebo for 2-2.5 years and will be followed by a 1-year washout [118].

The Low-Concentration Atropine for Myopia Progression (LAMP) studies were pivotal in defining atropine
dose-response relationship and guiding dose selection and cessation strategies. In LAMP phase I (year 1; Hong Kong;
438 children, 4-12 years), children randomized to 0.05%, 0.025%, 0.01% atropine or placebo showed a clear
concentration-dependent effect: mean SER progression was -0.27, -0.46, —0.59, and -0.81 D, respectively, with
corresponding AL increases of 0.20, 0.29, 0.36, and 0.41 mm; 0.05% was most effective and well tolerated [104]. In
phase Il (year 2), the placebo group was crossed over to 0.05% atropine, which halved refractive progression compared
with 0.01% atropine [106]. In phase III (year 3) children were randomized to continued therapy or washout; rebound
was slightly greater with 0.05% atropine than with lower doses, yet the cumulative 3-year benefit remained highest
in the 0.05% atropine arm [107]. LAMP2 extended these investigations to children with pre-myopia: over 2 years,
0.05% reduced incident myopia by 29% compared with placebo, whereas 0.01% had no preventive effect [109].
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Table 1. Selected trials investigating the efficacy and safety of atropine in the management of pediatric myopia in European

populations
Author (Year)  Study design
Joachimsen et | Germany pilot
al. (2019) [93] cohort

Joachimsen et
al. (2021) [94]

Zadnik et al.
(2023) [95]

Hvid-Hansen
et al. (2023)
[96]

Hansen et al.
(2023) [97]

Hansen et al.
(2024) [98]

Loughman et
al. (2024) [99]

Moriche-
Carretero et
al. (2024) [100]
Loughman et
al. (2025) [101]

Hansen et al.
(2025) [102]

Germany (side
effects)

CHAMP (North
America/Europe;
Phase III; n = 573)

Denmark
multicenter RCT
(interim, 6 months)
Denmark
multicenter RCT
(year 1)

Denmark
multicenter RCT
(year 2)

MOSAIC (Ireland;
double masked RCT;
predominantly
White)
Spain/Portugal
randomized clinical
setting study
MOSAIC year 3
extension
(MOSAIC2;
randomized)
Denmark
multicenter RCT
(year 3)

Doses
0.01% nightly

0.05% versus 0.01%

0.01%, 0.02%
(NVKO002
[Vylumal]) versus
placebo

0.1% load to 0.01%
versus 0.01%
versus placebo
As above (switch
after 6 months in
load arm)

0.01% (% initial
0.1% load) versus
placebo

0.01% versus
placebo

0.01% every night
versus controls

Start 0.05% in year
3 versus
discontinue
0.01%/placebo
0.1% load to 0.01%
versus 0.01%
versus placebo

Duration
12
months
1-day
assessme
nts

3 years

6 months

12
months

2 years

2 years

5 years

36
months
total

3 years

Key findings (SER/AL)

Annual SER progression reduced
(=-1.05 D/y pretreatment to —0.40
D/y on treatment)

0.02% primary endpoint not met;
0.01% increased responders (<0.50
D at 36 months; OR 4.54) and
reduced SER (A 0.24 D) and AL
(A -0.13 mm) versus placebo
Dose response: AL 0.13 mm
shorter (0.1% load) and 0.06 mm
shorter (0.01%) versus placebo
SER/AL reductions modest; not
significant after multiplicity
adjustment

0.01% reduced SER by 0.26 D and
AL by 0.10 mm versus placebo
(both significant); IOP stable

AL reduced by -0.07 mm versus
placebo; no overall SER difference

SER progression decreased
~31.5% and AL growth ~46.9%
versus controls

Initiating 0.05% in year 3 reduced
further SER (-0.13 D) and AL
(-0.06 mm) versus
discontinuation groups

6-month 0.1% loading dose did
not improve efficacy versus 0.01%

Notes (tolerability/other)
Anisocoria of ~1 mm at 08:00
a.m.; well tolerated

0.05% yielded larger
anisocoria (2.9 + 1.1 mm) and
greater hypo-accommodation
(-4.2+3.8 D) versus 0.01% (0.8
+0.7 mm; -0.05 + 2.5 D)

No serious ocular AEs.

No serious AEs;
pupil/accommodation changes
dose related

AEs mostly mild; more during
initial 0.1% phase

All AEs mild; iris color not
effect-modifying

Similar AE/dropout rates to
placebo

No safety concerns over 5
years

More near blur and
photophobia on 0.05%;
completion similar

The 0.1% loading dose showed
a rebound effect after dose
switching

Abbreviations: SER, spherical equivalent refractive error; AL, axial length; D, diopter; a.m., in the morning; mm, millimeters; CHAMP, the Childhood
Atropine for Myopia Progression; OR, odds ratio; AEs, adverse events; A, least squares mean difference; RCT, randomized clinical trial; MOSAIC,
the Myopia Outcome Study of Atropine in Children.

Two large trials in the U.S. and Western countries evaluated low-dose atropine in predominantly non-Asian
cohorts. The Childhood Atropine for Myopia Progression (CHAMP) trial randomized 576 children, primarily of North

American and European descent, to 0.01% or 0.02% atropine or placebo for 3 years [95]. Although secondary analyses

suggested that 0.01% atropine slowed progression by 0.24 D and reduced axial elongation by 0.13 mm compared with

placebo, the primary endpoint was not met, and overall treatment effects were modest [95]. Similarly, an NIH-funded

US trial conducted by the Pediatric Eye Disease Investigator Group (PEDIG) group randomized 187 children to 0.01%

atropine or placebo for 2 years and found no significant difference in SER or AL change, leading the authors to advise

against routine use of 0.01% atropine in this population [110].

In the Western Australia - Atropine for the Treatment of Myopia (WA-ATOM) (n = 153) study, 2 years of 0.01%

atropine showed only small, non-significant differences versus placebo for both refraction (-0.14 D) and AL (0.04 mm)

[108, 119]. After a 1-year washout, rebound effects favored placebo, eliminating any cumulative difference at 3 years
[119, 120]. Similarly, The Myopia Outcome Study of Atropine in Children (MOSAIC), a European RCT (n = 250, 2:1
randomization to 0.01% atropine or placebo) found no SER benefit and a minimal AL effect (0.07 mm) after two years
[99]. The MOSAIC2 trial included 199 of the 250 MOSAIC patients and randomized them to: placebo for 2 years
followed by 1 year of 0.05% atropine; to 2 years of 0.01% atropine followed by placebo; or to tapering of 0.01% atropine

over 1 year. The group receiving 0.05% atropine had 0.13 D less myopia progression than the group receiving 0.01%

atropine followed by placebo, but with a greater incidence of adverse events [101].
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Table 2. Selected trials investigating the efficacy and safety of atropine in the management of pediatric myopia in non-European

populations
Author (Year) Study design Doses Duration Key findings (SER/AL) Notes (tolerability/other)
Chia et al. 2016) = ATOM2 RCT 0.5%, 0.1%, 0.01% | 5 years SER: -0.30 D (0.5%), -0.38 D 0.01%: negligible
[103] (Singapore) (0.1%), -0.49 D (0.01%); AL: accommodation/pupil effects; AEs:
+0.27, +0.28, +0.41 mm none vs 16 cases (0.1%/0.5%)
(allergic conjunctivitis/dermatitis)
Yam et al. (2019) LAMP Phase I (Hong 0.05%, 0.025%, 1 year SER: -0.27, -0.46, —0.59 versus Modest, dose related
[104] Kong; double masked 0.01% versus -0.81 D; AL: +0.20, +0.29, +0.36 mydriasis/hypo accommodation;
RCT; n=438) placebo versus +0.41 mm (dose response) | quality of life unchanged
Wei et al. (2020) China RCT (Beijing; 0.01% versus 12 SER: -0.49 versus -0.76 D (A 0.26 | No serious ocular AEs; follow-up
[105] double masked; n=220) | placebo months D); AL: +0.32 versus +0.41 mm ~70-75%
Yam et al. (2020) LAMP Phase I 0.05%, 0.025%, 2 years SER over 2 years: 0.55 D (0.05%), | 0.05% showed twice the efficacy of
[106] (extension) 0.01% 0.85 D (0.025%), 1.12 D (0.01%); 0.01%, and switching to 0.05%
(continued); AL: +0.39, +0.50, +0.59 mm reduced progression.
prior
placebo—0.05%
Yam et al. (2022) LAMP Phase IIL 0.05%, 0.025%, 3 years Continued therapy superior to Older age/lower dose at cessation
[107] (continued versus 0.01% washout (e.g., 0.05% SER -0.28 D | were associated with smaller rebound
washout; rebound) versus —0.68 D; AL +0.17 versus effects
+0.33 mm); rebound small, dose-
dependent
Lee et al. (2022) WA-ATOM (Australia; | 0.01% versus 2 years Non-significant for both SER and | Rebound favored placebo
[108] n=153) placebo AL
Yam et al. (2023) LAMP?2 (pre-myopes; 0.05%, 0.01% 2 years Myopia incidence: 28.4% (0.05%) | Photophobia most common AE
[109] Hong Kong RCT; n= versus placebo versus 45.9% (0.01%) versus (12.2-18.9% by group, year 2)
474) 53.0% (placebo); only 0.05%
effective
Repka et al. PEDIG (US; double- 0.01% versus 24 No reduction in SER or AL Authors conclude data do not
(2023) [110] masked RCT; n = 187) placebo months versus placebo support 0.01% for US children
Zhang et al. LAMP Phase IV (5 years | Continued 5 years Cumulative SER: -1.34 D 87.9% required PRN retreatment
(2024) [111] outcomes; n =270 original doses; (0.05%), -1.97 D (0.025%), —2.34 D | after year 3; restarting 0.05%
completers) PRN after year 3 (0.01%); similar AL trend restored control
stop

Abbreviations: SER, spherical equivalent refractive error; AL, axial length; ATOM, Atropine for the Treatment of Myopia; RCT, randomized clinical
trial; D, diopter; mm, millimeters; AEs, adverse events; LAMP, the Low-Concentration Atropine for Myopia Progression Study; n, number of
participants; A, mean difference; WA-ATOM, The Western Australia-ATOM study; PEDIG, the Pediatric Eye Disease Investigator Group; PRN, as

needed.

In a German pilot study of 56 schoolchildren (median age 11 years), nightly 0.01% atropine for 12 months reduced
estimated myopia progression from 1.05 D/year pre-treatment to 0.40 D/year. Safety testing using a 1-day delayed
fellow-eye design showed about 1 mm anisocoria, without clinically meaningful hypo-accommodation or near-vision
loss [94].

In a 5-year randomized trial, prospective study of 361 European children, nightly 0.01% atropine was compared
with no treatment. At 5 years, 0.01% atropine reduced myopia progression (SER -0.63 D vs —0.92 D) and axial
elongation (0.26 mm vs 0.49 mm), with no reported side effects [100]. A study in Danish children (n = 97) compared
0.01% atropine, a 6-month 0.1% loading dose followed by 0.01% atropine for 18 months, or placebo, with a 12-month
washout [97, 98]. At the most recent 3-years (including washout) data release, neither active regimen differed from
placebo for AL or SER; the 0.1% loading dose arm showed a rebound after dose switch, and responder proportions
did not differ between groups [102].

Taken together, majority of the trial evidence indicates that rebound is dose-related, most pronounced at higher
concentrations and generally limited at 0.01% atropine; however, WA-ATOM documented rebound after cessation of
0.01% atropine [115, 107, 119, 121]. Safety at low doses is generally favorable and a dose-response effect existed in
LAMP for 0.05% atropine, whereas 0.01% atropine showed modest or null effects, particularly for AL, in several
non-Asian populations [15, 45]. Emerging evidence also suggests that efficacy may be influenced not only by
concentration but by dosing frequency [122]. A recent study comparing once-nightly and twice-daily regimens of
0.01% atropine over 12 months found that both reduced AL elongation versus control (control 0.48 mm; once-nightly,
0.26 mm; twice-daily, 0.15 mm), with twice-daily dosing being significantly more efficacious than once-nightly. SER
outcomes paralleled these findings, with twice-daily dosing (-0.15 D) providing greater benefit than once-nightly
(-0.41 D; P =0.02) [122].
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Regulatory Approved Low-Dose Atropine

In June 2025 Ryjunea® (atropine 0.1 mg/mL; equivalent to 0.01%; Santen SA) received European Medicines
Agency/European Commission marketing authorization for slowing the progression of myopia in pediatric patients.
Treatment may be initiated in children aged 3-14 years with documented progression of 0.5 D or more per year and
baseline myopia between -0.5 D and -6.0 D [123]. Approval was supported by the Phase 3, double-masked,
vehicle-controlled Study of Atropine for the Reduction of Myopia Progression (STAR) trial (48 months; n = 852; age
3-14 y; baseline -0.50 to —6.0 D) [123-125]. Children were randomized to 0.01% atropine, 0.03% atropine, or vehicle;
at month 36, the active arms were re-randomized to continue or switch to vehicle [126]. The primary endpoint
(difference in mean annual progression rate through 24 months) favored 0.01% atropine by 0.13 D versus vehicle.
Larger effects were observed in younger children, with treatment benefits detectable as early as 6 months [124]. Full
publication of these data is awaited.

Ryjunea® is currently commercially available in Germany with additional European launches planned [127]. A
standardized, commercially manufactured product may address limitations of pharmacy-compounded formulations.
In one analysis of 24 bottles of 0.01% atropine from nine pharmacies, measured concentration ranged from 70-104%
of the labeled value, with 25% underdosed (<90% of label). Marked variability was also noted in pH, osmolarity,
viscosity, bottle size, and storage instructions [128].

In Poland, a formulation of 0.01% atropine (MioFree; POLPHARMA SA) has been approved for the treatment of
myopia in patients aged 6-18 years [129]. While the approval of standardized 0.01% atropine products is an important
milestone, evidence from the LAMP study indicates that 0.05% atropine provides greater efficacy than 0.01% [104,
106, 107], which has been associated with inconsistent results in modifying AL in different populations [95, 98, 101].
However, tolerability of atropine is dose-dependent, with 0.05% atropine associated with relatively higher incidence
of mydriasis and hypo-accommodation [101]. Further studies are needed to determine whether the regulatory-
approved concentration will deliver clinically meaningful benefits across diverse populations, and it remains critical
to individualize treatment to a particular patient. Physicians should consider the merits of low-dose atropine with a
positive risk-benefit profile, potentially with adjunct optical therapy, alongside the merits of a higher-dose single

treatment that may be less well tolerated.

Repeated low level red light

RLRL therapy delivers visible red light (600-700 nm; most clinical trials use 650 nm) to the eye to modulate ocular
growth signaling in children with myopia [130-132]. Mechanistic hypotheses, extrapolated from photo-
biomodulation, include mitochondrial activation, mitigation of tissue hypoxia, and downregulation of
proinflammatory cytokines; however, the precise pathway by which RLRL influences refractive development remains
uncertain [130, 131, 133]. In a multicenter RCT using a 650 nm desktop device, RLRL significantly reduced axial
elongation at 12 months, with sustained benefits at 24 months among children continuing treatment [132, 134]. At 24
months, cumulative axial elongation was smallest in continuous RLRL recipients (mean [SD], 0.16 [0.37] mm) and
greatest in single vision spectacle controls (mean [SD], 0.64 [0.29] mm; P < 0.001) [132, 134]. Another RCT reported a
median 6-month AL change of -0.06 mm in the RLRL group compared to 0.14 mm in controls [135]. Treatment efficacy
was also demonstrated in children with high myopia, with 53.3% showing substantial AL shortening, and nearly half
maintaining shortening at 12 months [136]. In a multi-ethnic, parallel-group RCT (n = 34; age 8-13 years), twice-daily
RLRL therapy (3-minute sessions on weekdays) was compared with single-vision spectacles in an interim three-month
analysis. RLRL was associated with significant AL shortening (-0.06 mm) versus AL elongation with single-vision
spectacles (0.02 mm; P < 0.001), with a small hyperopic shift in SER in the RLRL group (+0.23 D) versus a smaller
change in the single-vision spectacles (+0.04 D) group; no severe adverse events were observed [137].

Conversely, a separate RCT confirmed AL benefit during treatment but documented a rebound effect after
cessation, highlighting the need to understand post-treatment trajectories [138]. A 2023 systematic review and meta-
analysis concluded that RLRL slows myopia progression, while emphasizing the need for larger, longer,
independently monitored trials to confirm durability and safety [139]. However, safety concerns have been reported.
A case report described bilateral vision loss with disruption of the ellipsoid and interdigitation zones following
months of RLRL exposure, with partial recovery following cessation [140]. In addition, bench testing of two RLRL
devices revealed thermal and photochemical outputs approaching or exceeding maximum permissible exposure
limits [141].
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Collectively, current evidence indicates that 650 nm RLRL can slow axial elongation. However, generalizability

is constrained by the geographic concentration of trials, short-to-moderate follow up, and heterogeneity in treatment
protocols and devices [132, 135, 138, 139]. Given unresolved safety thresholds and rare but serious adverse events,
RLRL should be regarded as investigational until independent safety validation and longer-term data across diverse
populations become available [139, 141].

Combination Therapies: Current evidence for efficacious combinations

Ortho-K combined with low-dose atropine is the most consistently supported combination. Two RCTs showed greater
AL slowing compared to monotherapy, particularly in younger children with shorter baseline AL [142, 143]. A meta-
analysis estimated the effect of Ortho-K plus low-dose atropine at -0.30 mm/year (95% CI -0.54 to —0.07) in AL versus
control, with no significant effect on SER (0.24 D; 95% CI —0.29 to 0.77). The analysis concluded that combination is
superior to 0.01% atropine alone, but not clearly better than Ortho-K alone [13].

Spectacle—atropine combinations have also been tested. Adding 0.01% atropine to DIMS lenses produced greater
myopia control efficacy than either monotherapy in both Chinese and European cohorts [144, 145]; benefits have also
been observed in adding 0.025% atropine to DIMS in a Spanish cohort [146]. In contrast, in the Bifocal and Atropine
in Myopia (BAM) trial, combining 0.01% atropine with +2.50 D add SCL did not provide additional benefit over SCL
monotherapy [147]. Evidence on higher atropine concentrations (e.g., 0.05%) combined with Ortho-K or DIMS is
lacking, underscoring the need for further RCTs, particularly in fast progressors and high-risk phenotypes. A
combination of peripheral-defocus contact lenses and 0.05% atropine was studied in a retrospective, one-year study
of rapidly progressing myopic children. Combination therapy with 0.05% atropine plus MF60 lenses (n = 15) slowed
progression more than either MF60 lenses alone (n = 12) or routine care controls (n = 14); changes in SER were (-0.43
D, -0.74 D, and —1.30 D, respectively and AL changes were 0.22 mm, 0.36 mm, and 0.65 mm, respectively. No adverse
reactions were observed on biannual assessment, and increased outdoor time did not add measurable benefit in this
study [148].

Light-based combinations are beginning to emerge. In one trial, RLRL added to Ortho-K produced AL
suppression in children with poor response to Ortho-K alone [149]. Currently, the most efficacious multimodal
regimens are Ortho-K based (Ortho-K plus atropine and Ortho-K plus RLRL), particularly in children with rapid
progression or suboptimal response to single intervention [142, 143, 149].

Evidence was synthesized narratively, with emphasis on higher-level evidence (randomized and comparative
clinical studies, systematic reviews and meta-analyses) for efficacy estimates. However, because this was a targeted,
non-systematic review, no protocol registration, PRISMA-based study flow reporting, formal risk-of-bias assessment,
or quantitative meta-analysis was undertaken. Longer follow-up studies and consensus or guideline statements were
also considered to contextualize implementation in practice to inform durability, cessation effects, and clinical
implementation. Further investigation is warranted to establish comparative efficacy through rigorously designed
head-to-head RCTs incorporating standardized AL and SER outcomes, extended follow-up durations, broader
population representation, clearly defined discontinuation protocols, and independently validated safety and

performance benchmarks for light-based interventions.

CONCLUSIONS

The evidence for myopia control has expanded considerably, with multiple interventions demonstrating clinically
meaningful efficacy in slowing refractive progression and axial elongation. Time outdoors remains the most accessible and
cost-neutral strategy, while optical interventions such as DIMS and HAL spectacles, Ortho-K, and soft multifocal contact
lenses offer evidence-based but variable efficacy in slowing myopia progression. Pharmacologic treatment with low-dose
atropine is supported by robust Asian trial data, though findings in Western cohorts are less consistent, and the optimal
concentration continues to be debated. Recent regulatory approval of a standardized 0.01% atropine preparation represents
a milestone; however, correct patient selection and judicious use of single and combination therapy is advised.

Emerging modalities such as RLRL therapy show promising efficacy, including in the treatment of high myopia, but
remain investigational given unresolved safety thresholds, geographic concentration of studies, and limited long-term
follow-up. Combination approaches, especially Ortho-K with low-dose atropine or Ortho-K with RLRL, are beginning to
demonstrate additive benefits and may hold particular promise for fast progressors or children with suboptimal response

to monotherapy.
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Direct comparisons between interventions remain limited, as few head-to-head RCTs exist and many treatment effect
estimates are indirect. Methodological heterogeneity further complicates interpretation, with studies differing in participant
age ranges, the predominance of East-Asian versus non-Asian cohorts, and variable dosing regimens in pharmacological
trials. Treatment outcomes are also inconsistently defined, with variation in criteria for patient selection, measures of
intervention “success,” and protocols for washout or crossover. Adverse events and adherence are often assessed using
non-standard, self-reported measures over short follow-up periods, which may underestimate adverse experiences while
overestimating compliance. Risk of bias remains a recurrent concern, particularly regarding randomization and allocation
concealment, missing data, and the absence of prespecified analyses. Consequently, despite the influx of new research, the
overall level of evidence supporting both short- and long-term use of specific interventions remains relatively low.

Taken together, current strategies allow for a more tailored, evidence-informed approach to pediatric myopia
management, yet the field remains dynamic. Treatment selection should be individualized to risk, rate of progression, age,
ocular profile, preferences, and access. Ongoing research into optimal dosing, combination regimens, novel mechanisms,
and implementation pathways will be essential to refine and expand effective, safe, and scalable options for children

worldwide.
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