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NO FINANCIAL DISCLOSURE



Prevalence of Myopia



Future Epidemic

The recent Sydney Myopia Study 

found 31% of 17 year-olds were 

myopic, double the prevalence 

reported by the Blue Mountain Eye 

Study more than a decade ago.  But in 

the future, even nations which have 

little myopia today, will be severely 

affected. 



Is myopia a Global Public Health 
Problem?• Widespread Occurrence

• High prevalence

• Affects all countries

• Significant Impact
• Morbidity

• Burden on Healthcare Systems

• Quality of life

• Economic and social Burden

• Need for Public Health Action
• From Policy-Level to Individual-Level interventions 

(prevention, treatment, rehabilitation)

• Multidisciplinary Approaches

YES IT IS !



Controlling myopia is crucial for slowing progression 
and reducing the risk of future visual impairment

• Slowing myopia progression by 1D can 
significantly reduce the risk of vision-
threatening conditions:

• 58% increased risk of MMD

• 30% increased risk of Retinal Detachment

• 21% increased risk of posterior subcapsular 

cataract

• 20% increased risk of open angle glaucoma





Elimination VS Eradication

• Elimination as a Public Health Problem
• NOT about Eradication, NOT about zero cases

• Example: elimination of Trahoma

Elimination as a Public Health issue: Is about reducing the burden of a 
disease to a level where its impact on patients, health system and the 
economy is minimal and manageable. 



Etiology and Mechanisms

• Complex interplay between genetic and environmental factors 

• Emmetropization: Normal eye growth regulatory mechanism disrupted

•  Retinal defocus theory: Peripheral hyperopic defocus triggers axial 
elongation 

• Dopamine pathway: Light exposure stimulates dopamine release, 
inhibiting eye growth

•  Inflammatory pathways and scleral remodeling involved in myopia 
progression

•  Genetic susceptibility   interacting with environmental triggers



Risk Factors – Environmental

•  Near work: Prolonged screen time, reading at close distances 

• Educational pressure: Correlation between academic achievement 
and myopia 

• Limited outdoor time: < 1-2 hours /day associated with increased risk

• Urban living environments: Limited distance viewing opportunities

• Light characteristics: Spectrum, intensity, timing of exposure

• Modern lifestyle changes correlate with increasing prevalence 

• Screen time 



Risk Factors – Genetic

• Parental myopia:   2-3× increased risk with one myopic parent, 5-6× with two 

• Identified genetic loci: Multiple genes implicated (>200 loci identified) 

• Key pathways: Retinal signaling, light processing, extracellular matrix 
remodeling 

• Genetic risk assessment: Polygenic risk scores being developed 

• Gene-environment interactions: Genetic susceptibility amplified by 
environmental risks



Myopia care is fragmented

Community 

school screening
Primary Eye Care Ophthalmologists



Lifetime Cost of different Myopia Management options 

Lifetime costs of myopia for five interventions in urban Australia (A) and China 

(B). Error bars show bounds of sensitivity 

analysis. AMM, active myopia management; AMM1, low- dose atropine; AMM2, 

antimyopia spectacles; AMM3, antimyopia multifocal soft contact lenses; AMM4, 

orthokeratology; TMM, traditional myopia management.

The  additional  early  costs  of  AMM  options are substantially 

balanced across a lifetime by reduced refractive progression, simpler 

corrective lenses, fewer lens replacements, reduced risk of eye disease 

and vision loss, and reduced management of myopia complications. 

Myopia prevention and management is a moral 

imperative.



The importance of myopia control 
strategies and the cost of inaction 



A lot remain unknown in all fields

• Epidemiology and Risk Factors

• Environment (light, image complexity)

• Natural history of emetropization

• Pathophysiology

• Pharmacology

• Treatment targets

• Combined therapies

• Technology and AI



Myopia control

Environmental Light therapy Optical Pharmacological

Time Outdoors Spectacles Contact Lenses Atropine

Multifocal Orthokeratology

Proprietary 

Designs?

Peripheral 

myopic defocus
Lenset 

Designs



Clinical Interventions – Optical

• Specialized spectacle lenses: 

1. Defocus Incorporated Multiple Segments (DIMS) lenses 

2. Highly Aspherical Lenslet (HALΤ) technology 

3. Executive bifocals with base-in prism 

• Multifocal soft contact lenses with peripheral defocus 

designs 

• Orthokeratology: Overnight reshaping contact lenses



Pharmacological Interventions
• Atropine: Concentration-dependent efÏcacy and side effects: 1.0% 

most effective but more side effects 0.01-0.05%: Better tolerated with 
moderate efÏcacy

• Emerging pharmacological agents: 

1. 7-methylxanthine (7-MX) 

2. Pirenzepine 

3. Dopamine agonists 

• Combination therapies showing promising results



Atropine eyedrops

• Non selective muscarinic antagonist

• Wells 19th century

• 1990s Asia

• Clinical effect on the progression of 
myopia 

• ? Mechanism of action

• Non accommodative (prevents 
myopia in chicks with striated ciliary 
muscle innervated by nicotinic 
receptors rather than muscarinic 
receptors)



Atropine 0.01% slowed myopia progression by 50% 

in 5 years



Atropine Dosage

• Dose dependent inhibitory 
effect on myopia progression

• Low dose (0.01% to 0.10%): 30-
65% efÏcacy

• High dose (0.5% to 1%): 60%-
80% efÏcacy



Comparative EfÏcacy of 
Interventions
• Strong evidence for efÏcacy (>50% reduction in progression): 

1. Orthokeratology: 43-64% reduction in axial elongation

2.  Atropine 0.5-1.0%: 60-80% reduction in progression 

3. Dual-focus contact lenses: 50-59% reduction 

• Moderate evidence for efÏcacy (30-50% reduction): 
1. Low-dose atropine (0.01-0.05%): 30-45% reduction

2.  DIMS spectacles: 33-52% reduction in axial elongation 

3. Multifocal soft contact lenses: 25-46% reduction 

• Limited or inconsistent evidence: 
1. Traditional bifocal/progressive spectacles: 8-20% reduction 

2. Undercorrection: May actually accelerate progression

3.  Blue-light filtering lenses: No significant effect on myopia progression 



Intervention Effectiveness in Detail
• Orthokeratology: 

1. Most effective for moderate myopia (-1.00D to -4.00D)
2.  More effective in younger children with faster progression
3.  Requires excellent compliance and hygiene 
4. Benefits maintained only with continued use 

• Atropine therapy:
1.  Dose-dependent effect and rebound effect upon cessation 
2. 0.01% shows optimal balance of efÏcacy vs. side effects 
3. Combination with optical methods shows synergistic effects 
4. Long-term safety profile excellent for low concentrations 

• Specialized optical designs: 
1. DIMS technology: Honeycomb of lenslets creating myopic defocus 
2. MiSight contact lenses: Concentric ring design with treatment and correction zones 
3. SightGlass D.O.T. technology: Contact lens-free solution for younger children



Interventions to slow the progression of 
myopia

What Appears to work

• Behavioral Interventions

• Contact lenses (Dual Focus, OK)

• Pharmacological Treatment

• Spectacle Lenses (Lenslet/Multi Segment spectacle)



Interventions to slow the progression of 
myopia

What Does not work or has minimal 
effect

• Undercorrection of myopia

• Pinhole glasses

• Blue light blocking glasses

• Bifocal glasses

• Progressive addition spectacle lenses



Prevention of myopia and its progression



The newest myopia controlling 
spectacles can both correct and 
control myopia as well as the 
most effective contact lens options.



Progressive myopia and peripheral defocus: Principles

 Myopic correction with single vision contact lenses or single vision spectacles correct myopia at both the fovea and the 

peripheral retina in equal amounts. This causes the myopic eye’s fovea and peripheral retina to be in different myopic states. 

(A) The peripheral retina is more hyperopic; therefore, equal myopic correction peripherally and centrally is likely to 

enhance myopia progression. (B) As illustrated, myopic correction with peripheral myopic defocus contact lenses or 

spectacle lenses correct the full degree of myopia at the fovea but create myopic defocus in the peripheral retina by 

providing additional positive power in the periphery, thus retarding myopia progression.



What are DIMS, H.A.L.T., DOT and CARE 
technology?

• It is  like a single vision lens for myopia correction, with 
an overlaying 'treatment zone' for myopia control. 

• Each has a clear single vision distance zone in the 
centre of the lens, and a 'background' of single vision 
correction throughout the periphery of the lens

• There is a surrounding zone of lenslets (DIMS and 
H.A.L.T.), diffusion microlenses (DOT) or micro-cylinders 
(CARE) to create a differential myopic defocus across 
the retina. The lenslet (DIMS and H.A.L.T.) and micro-
cylinder spectacles (CARE) have spaces in between the 
lenslets for the single vision correction



How do they work?

• The peripheral defocus theory and the simultaneous 
myopic retinal defocus theory whereby the peripheral 
retina receives myopic defocus as a slow-down or stop signal 
for eye growth. 

• Think of this as two planes of focus - one being on the retina to 
correct myopia, and the other in front of the retina for myopic 
defocus 

• The DIMS technology works on the concept of 
creating simultaneous defocus

• The H.A.L.T. technology takes this a step further by 
introducing the concept of a 'volume of myopic 
defocus



The design of the Defocus Incorporated Multiple 

Segments (DIMS) spectacle lens.
Model-adjusted mean and SE of myopia progression and 

axial length from baseline to 24 months. DIMS, Defocus 

Incorporated Multiple Segments; SER, spherical equivalent 

refraction.



Soft contact lenses for MC

In general, they are designed 

with a central zone for 

correcting distance myopia, 

surrounded by one or more 

concentric rings with less 

negative power (+ add).



 Highly Aspherical Lenslet Target or H.A.L.T. 
technology

Are spectacle lenses  having "a 
spherical front surface with 11 
concentric rings formed by 
contiguous aspherical lenslets 
(diameter of 1.1 mm). The area of 
the lens without lenslets provides 
distance correction. The 
geometry of aspherical lenslets 
has been calculated to generate a 
VoMD in front of the retina at any 
eccentricity, serving as a myopia 
control signal



MiYOSMART Spectacle Lenses

Eight years of wearing Defocus 

Incorporated Multiple Segments 

(DIMS) Spectacle Lenses: User 

Experience and myopia control 

outcomes



ORTHOKERATOLOGY



• A  report of American Academy 
of Ophthalmology concluded 
that ortho-K may be effective in 
slowing myopic progression for 
children and adolescents,  
safety remains a concern 
because of the risk of 
potentially blinding microbial 
keratitis from contact lens wear

•                  Ophthalmology 2020 







Atropine in myopia control

• Cost-effective: No 1 

• Accumulation of evidence: No 1

• Safe: No 2

• Effectiveness: 2/3 (depending on the concentration)

• Availability worldwide: Very good (compounded pharmacy)

WINNER



Early Detection and Monitoring

• Comprehensive eye examinations starting before school age 

• Regular refractive assessments: Every 6-12 months for at-risk children 

• Axial length monitoring: Gold standard for progression assessment 

• Corneal topography and peripheral refraction mapping

•  Risk assessment tools incorporating multiple factors 

• Digital health platforms for continuous monitoring



Personalized Intervention Approaches

• Risk stratification based on: 
1. Age of onset (earlier = higher risk of progression) 

2. Parental myopia status Rate of progression 

3. Ethnicity and geographic factors 

• Tailored intervention protocols based on risk level 

• Combination therapies for high-risk individuals 

• Regular reassessment and intervention adjustment



Public Health Strategies

• School-based screening and intervention programs 

• Built environment modifications promoting outdoor activity 

• Public awareness campaigns targeting parents and educators 

• Integration of eye health into primary healthcare systems

•  Policy recommendations for screen time and educational practices 

• Urban planning considerations for visual environment



Global Initiatives and Case Studies

• Singapore's outdoor program: Mandatory outdoor time in schools 

• Taiwan's prevention program: 120 minutes outdoor time daily

•  China's myopia prevention policy: National strategy limiting 
homework and screen time 

• Australia's light exposure programs: Utilizing natural light in 
classrooms 

• European comprehensive eye care integration models



Research Frontiers

• Wearable technology for real-time visual behavior monitoring 

• Novel pharmaceutical delivery systems: Microneedles, sustained-
release implants 

• Gene therapy approaches targeting key pathways 

• Artificial intelligence for risk prediction and intervention optimization 

• Advanced imaging modalities for earlier detection

•  Microbiome influences on eye development 



Challenges in Implementation

• Access and affordability of interventions 

• Adherence to long-term prevention strategies

•  Cultural and educational system barriers 

• Balancing digital learning needs with eye health 

• Provider education and awareness 

• Regulatory approval for novel interventions



Practical Recommendations for 
Clinicians
• Implement comprehensive myopia screening protocols 

• Discuss myopia management options with parents early 

• Consider progressive intervention based on risk factors 

• Monitor axial length when possible, not just refraction 

• Stay updated on IMI guidelines and emerging evidence 

• Educate families about environmental modifications



Future Directions

• Global collaboration for standardized protocols 

• Integration of genetic risk assessment in clinical practice 

• Development of targeted biologics for high-risk individuals 

• Implementation science for effective prevention strategies 

• Longitudinal studies on long-term outcomes of interventions 

• Economic analyses to support policy changes



Progressive myopia: Exploring new technologies

Focusing 

schematic of 

the Refraction 

Topography

 Determination of optimal position from image stack.

REFRACTION TOPOGRAPHY



Progressive myopia: Exploring new technologies
Since laser refractive 

surgery works in a similar 

way to orthokeratology, 

producing the same 

corneal shape, it can be 

speculated that laser 

surgery can produce the 

same effects on axial 

elongation, that is myopic 

corneal ablation may help 

to control myopia 

progression BUT it is hard 

to prove that myopia 

refractive corneal ablation 

can control myopia 

progression because 

refractive surgery patients 

have more or less stable 

refraction.



Refractive surgery and progressive myopia: 
What is known 

No significant difference in myopia progression during a 4 year 

period after LASIK/EpiLASIK.



Refractive surgery and progressive myopia: 
What is known 

• Without axial length measurements it is challenging to determine 
whether the refractive changes represent real myopic progression or 
post-surgical regression due to corneal alterations (and even then, 
few studies can be found in literature!)

Slight increase in myopic SE after PRK 

between 1 and 20 years BUT axial length 

pre-operatively measured with 

ultrasound while post-operatively with 

optical biometry.



Refractive surgery and progressive myopia: …. For 
treatment??

Reduction in peripheral defocus after SMILE 

surgery in both low and high myopic eyes … 

just like myopia control lenses and ortho-K 

contact lenses. 



Refractive surgery and progressive myopia: 
What is known 

• Stability is commonly defined as less than 0.50D change over 1 year 
(or even more), a value that some regard as far from stable, but can 
be vague (stability criteria not standardized).

• Since refractive surgery is usually done on “stable” 
myopia, it is still nor clear whether the surgery has 
any incidence on myopia progression.



Generative AI for Childhood Myopia-SNEC/SERI

• Education

• Triaging

• Conversational AI Chatbot



AI and DL for Myopia

•  Epidemiological evidence has shown 
that the age of onset and rate of 
myopia progression in children varies 
considerably. 

• There is a need to develop better 
predictive models to identify children 
who are most likely to progress 
rapidly and will therefore potentially 
derive most benefit from treatment.

•  The absence of long‐term data 
provides little evidence as to when 
myopia control interventions can be 
stopped or modified during treatment.



Fundus to predict High Myopia



Conclusion
• Myopia: From refractive error to global public health priority

• Prevention requires multi-faceted approach: 

1. Environmental modifications 

2. Optical and pharmacological interventions 

3. Public health strategies

4.  Individual risk management

• Coordinated efforts between eye care providers, researchers, public 
health ofÏcials, and educators essential 

• Significant opportunity to reduce future burden of vision 
impairment globally



EFHARISTO POLY                 شكرا جزيلا    

شكرا جزيلا
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