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Disclosures

• IMI is a non-profit project founded by BHVI Ltd.

• All advisory board, taskforce chairs and committee members donate their time and expertise.

• Original full length papers published in IOVS Feb 2019 Volume 60 Issue 3  
• Read the IMI white papers & official clinical summaries  https://www.myopiainstitute.org/
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The need

• Currently there is a large body of information on myopia in the public domain.
− BUT no guidance for practitioners, policy makers and the general community on how to approach 

the issue of the increasing prevalence of myopia worldwide, and the major risks to vision that 
accompany that.  

• There are many scientific meetings worldwide that have myopia sessions, and a 
dedicated International Myopia Conference,

− These meetings disseminate the latest research,
− BUT a significant limitation is that the findings do not reach beyond the scientific community.    

• There is a need to bring together all the researchers in a forum where they can 
discuss and contribute to key policy documents (white papers) on myopia, based on 
the current body of research.

− The aim is to provide guidance to practitioners and policy makers based on the latest scientific 
knowledge, and guidance for future research directions.
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Overall Aims

• To investigate, understand and collect evidence regarding the worldwide epidemic of 
myopia and related refractive errors. 

• To build consensus on the current understanding of myopia.
• To hold seminars, discussions and editorial meetings to review and communicate 

information on myopia and its impact.
• To investigate, develop and make available evidence on possible solutions to the direct 

and indirect effects of myopia on world vision impairment and blindness.
• To make aware, educate and advocate 
• To provide guidance and resources accessible to policy makers, governments, councils, 

and societal and educational bodies, as to the evidence on the  influence of myopia on 
health, education, and the social and economic welfare of individuals and society that 
ultimately help in the implementation of  appropriate programs to manage myopia. 
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Who we are

Advisory board of experts:

Prof Serge Resnikoff
Chair

Dr Monica Jong
Executive Director

Prof Earl Smith
Chief Scientist

86 committee members and 750 general members©



The Committees
Committees Committee Chair

1 Defining and classifying myopia Prof Ian Flitcroft (DIT, Children’s Uni
Hospital)

2 Interventions for myopia control Prof Christine Wildsoet (UC Berkeley)

3 Clinical trials and instrumentation Prof James Wolffsohn (Aston Uni)

4 Industry guidelines and ethical 
considerations Prof Lyndon Jones (Uni Waterloo)

5 Clinical management guidelines Dr Kate Gifford (QUT)

6 Experimental models of 
emmetropization and myopia

Profs Earl Smith (Uni Houston) & 
David Troilo (SUNY) 

7 Genetics of Myopia Prof Caroline Klaver (Erasmus Med 
Ctr & Radboud Uni Med Ctr)

8 Harmonization Prof James Wolffsohn (Aston Uni)

Prof

86 committee members and 750 general members©



Committee members

Refer to www.myopiainstitute.org 86 committee members and 623 general members86 committee members and 750 general members
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Committee members

86 committee members and 750 general members
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IMI white paper special issue 
IOVS- Feb 2019

• Editorial
• Introduction
• Seven white papers
• All freely downloadable from IOVS and the IMI website 

− https://iovs.arvojournals.org/issues.aspx?issueid=937872#issueid=937872
− www.myopiainstitute.org
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IMI booklet

• Aims:
− To create awareness about myopia as a major public health 

issue.
− To build awareness of the IMI as the expert body providing 

evidence based guidance in myopia.

• Audience: Researchers, practitioners, industry, health 
workers, health bodies.

• Contents: Editorial, introduction and overview of white papers
• Distribution: Freely downloadable and available at select 

meetings 

https://www.myopiainstitute.org/imi‐white‐papers.html
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Clinical summaries of white papers
• AVAILABLE NOW FREE: English, French, Chinese, Spanish
• In near future: German, Dutch, Italian, Greek, Portuguese, Nepalese, Japanese, 

Vietnamese!
• Spreading the evidence and knowledge in managing MYOPIA everywhere!

https://www.myopiainstitute.org/imi‐white‐papers/imi‐clinical‐summaries.html
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IMI Activities

IMI & 
advisory 
board 
established

Jul 2015 May 2017
• All committees 

established
• Website 

established

Sep 2017
IMI session, 16th

IMC, Aston 
University;
400 attendees

Oct 2019
• IMI white papers 

preview session, 
AAOptom, San 
Antonio;

• 300 attendees

Nov 2018

Jan 2019
IOVS IMI 
special 
issue 
published

Apr 2019
• IMI session, 

ARVO, 
Vancouver;

• 300 attendees;
• New taskforces  

initiated

Jun 2019
IMI booklet

Clinical 
summaries of 
white papers, 
podcasts

Sep 2019
• IMI session Phase 2, 

17th IMC, Tokyo Medical 
& Dental University 

• NEW TASKFORCES 
initiated!

Continual dissemination & advocacy
• E-blasts
• Website
• Translated summaries
• Speakers at meetings
• Peak body advocacy

Late 2020

Volume 2 
White papers
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Myopia is mentioned 56 times!

https://www.who.int/news-room/detail/08-10-
2019-who-launches-first-world-report-on-
vision

• 1st WHO world report on vision 
released on World Sight Day 
2019

• IMI white papers served as a 
key reference.

• Myopia is mentioned 56 times!

• 1st WHO world report on vision 
released on World Sight Day 
2019

• IMI white papers served as a 
key reference.

• Myopia is mentioned 56 times!
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The white paper findings
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Defining and Classifying Myopia

Chair Professor Ian Flitcroft
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Held Back By Centuries of Terminology

Basis of Classification Associated Descriptive Terms For Different Types Of Myopia

Presumed Etiology axial, benign, component, correlational, curvature, index, lenticular, physiologic, 
physiological, refractive, school, simple, syndromic

Age of Onset childhood, congenital, acquired, juvenile onset, youth‐onset, school, adult, early 
adult onset, late adult onset

Progression Pattern permanently progressive, progressive, progressive high, progressive high 
degenerative, stationary, temporarily progressive

Amount of Myopia low, medium, intermediate, moderate, high, pathologic, pathological, physiologic, 
physiological, severe, simple

Structural Complications degenerative, degenerative high, malignant, pathologic, pathological, pernicious, 
progressive, progressive high, progressive high degenerative
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Key findings

• Recommended set of terminology for different forms of 
myopia

• Consensus and evidence based thresholds for low myopia 
and high myopia
− Myopia: S.E. refraction ≤  -0.50 D when ocular accommodation 

is relaxed.
− High Myopia: S.E. refraction ≤ -6.00 D  when ocular 

accommodation is relaxed.
• A set of clinical and structural definitions for pathologic 

myopia
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New IMI Definition

• Pre-Myopia

“A refractive state of an eye of ≤ +0.75 D and > -0.50 D in children where a combination of 
baseline refraction, age, and other quantifiable risk factors provide a sufficient likelihood of the 
future development of myopia to merit preventative interventions.”
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Experimental models of 
emmetropization and myopia

Chairs Professor Earl L.Smith III and David Troilo 
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Summary

1. Understanding of emmetropization and myopia development has been transformed by experimental 
studies using animal models

2. Visual signals (retinal defocus) guide emmetropization and the refractive development of the eye

3. The visual signals controlling eye growth are processed locally within the eye

4. The choroid is an active component in the visual control of eye growth and refraction

5. The eye growth response to visual signals involves changes to sclera extracellular matrix synthesis and 
biomechanical properties

6. Light intensity and spectral composition of light affects eye growth

7. Atropine affects eye growth and prevents experimentally imposed myopia that may act through 
muscarinic and non-muscarinic actions

8. Studies have identified biochemical compounds that are involved in the modulation of eye growth

9. Gene expression changes suggest that the retina may signal hyperopic and myopia defocus for eye 
growth through different pathways
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Conclusion

Research with experimental models continues to inform our understanding of the mechanisms 
of eye growth control, enabling the development of new, and even more effective, treatments 
for myopia possible. 
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Interventions for Controlling Myopia 
Onset and Progression

Chair Professor Christine Wildsoet
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1. Optical
2. Pharmacological
3. Environmental (behavioral)
4. Surgical
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1. Optical – Spectacles
• Undercorrection spectacles 

• Conflicting results 

• Peripheral defocus spectacles  
• Current designs without clinically significant treatment effects (14-30%)

• Multifocal spectacles
• PALs - statistically significant but not clinically meaningful* (11-32%)

• Work better in subgroups with accommodative lag or near esophorias.
• Executive bifocals (39-51%)

• High set adds with BI prism clinically significant & best control of spectacle 
options

PALS

EXEC BF
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2. Optical – Contact Lenses
• Standard RGPs

• No myopia control effects

• Soft multifocal (mf) contact lenses
• Slowed myopia progression and axial elongation by weighted average 38% (interstudy

variability)
• Simultaneous defocus, concentric bifocals, distance centred, EDOF options
• MF design related differences in efficacy

• Orthokeratology contact lenses
• Slowed axial elongation 30 - 60% (interstudy variability)
• 30% average slowing in longest 5-year study
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3. Current Pharmacological Options
• Topical atropine

• Optimal dosing (concentrations and frequency) yet to be resolved 
• 1% very effective but rebound & greater side-effect issues
• Combination low concentration with orthokeratology appears to improve 

efficacy compared to alone

• Oral 7-methylxanthine
• Clinical data & use limited to Denmark
• Apparently less effective than topical atropine
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4. Environmental Control

• Increased outdoor time
• Additional 80 mins per day reduces new cases of myopia by 

up to 50%
• Does not consistently slow progression of myopia (0.13 to 

0.23 D)
Minutes per day  Duration 

(year)
Δ Spherical 
equivalent

Δ Axial length

80 1  0.13 D Not measured

40 3 0.17 D 0.03 mm

120 (up to 11 
hours/week)

1 0.23 D 0.15 mm

Taiwan (Wu et al 2013)
China (He et al 2015)
Taiwan (Wu et al 2018)©



Time outdoors - Underlying mechanism(s)?

• Bright light 
• Increase retinal dopamine? 
• Increased serum vitamin D?

• Low serum vitamin D and myopia progression association not consistently 
observed

• Possible surrogate for time outdoors 

• Altered wavelength distribution
• Altered visual environment (spatial profile)

• Less hyperopic defocus
• Less near visual demand
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4. Surgical Interventions

• Mostly directed at pathologic myopia & adults
• Posterior scleral reinforcement (PSR) 

• Current options limited
• Options under development

• Injection-based scleral strengthening (SSI)
• Collagen cross-linking scleral strengthening (CCL)
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Key Take‐Home Messages
• Evidence-based options for reducing incident myopia & slowing myopia progression exist.

• Combining treatments from different categories may improve control

− assuming different underlying mechanisms are involved

• Consistent, objective baseline measurements & monitoring after intervention (including 

cycloplegic refraction & axial length)

− critical to establishing efficacy & understanding inter-subject differences in efficacy 

• Improved understanding of mechanisms for current options is critical to further advancements 

in myopia management

• There is room for exploration of additional novel treatment options
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Clinical Trial and Instrumentation Guidelines 

Chair Professor James Wolffsohn
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Clinical trials and instrumentation
This white paper reports on the current and future state of: 
1. Myopia control study design:
Study length
participant selection
appropriate control group
randomisation and masking
use of cycloplegia
assessing rebound
safety and clinically meaningful effect
primary outcome (axial length and refractive error); 
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Clinical trials and instrumentation
2. Secondary end-points:
patient reported outcomes
treatment compliance
exploratory measures: 
peripheral refraction
accommodative changes
ocular alignment, pupil size 
outdoor activity/lighting levels
anterior and posterior segment imaging
tissue biomechanics
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Key recommendations

• Declaration of Helsinki / IRB / informed consent / AE reporting / clinical trial registration
• Min 3 years + 1 follow-up
• Inclusion / exclusion criteria clearly defined: age, SE Rx, astigmatism, anisometropia and 

ocular pathology. Exclude previous myopia control treatment
• Randomisation (stratified) + control group. Ideally double masked
• AL (non-contact optical biometry) primary outcome measure + Rx (cyclo autoref as SE & 

power vectors) when applicable. 
• Consider PRO, compliance and exploratory measures (mechanism)
• Same instrumentation used throughout study, calibrated and validated, using eye-model.
• Procedure carefully described to allow comparison, replication and benchmarking.
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Clinical trials and instrumentation

3. These key findings will inform regulators, researchers and clinicians as to the 

standards which should be followed in the development of future treatments for 

retarding myopia development.
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Myopia Genetics Report

Chair Professor Caroline Klaver
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From GWAS to cell types – expression & in silico studies
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Conclusions

• Genetic studies have found >200 genetic loci. They explain ~10% of refractive error; 
~20% of high myopia

• Genetic functions are extremely diverse. All retinal cell types appear to be involved.

• Gene‐environment interaction is a major player in myopia

• Genetic testing for myopia is unlikely to become a clinical application. 

• Most important contribution of genetic findings is elucidation of molecular mechanisms
underlying myopia
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CLINICAL MANAGEMENT GUIDELINES

Chair Dr Kate Gifford 

©



1. Identifying the myopia management patient  

2. Discussing myopia and associated risks with parent and patient

3. Myopia control treatments: risks, benefits and expectations

4. Key elements of the baseline examination for myopia control

5. Selecting a treatment strategy

6. Guidelines for advice and clinical care

7. Future research directions on intervention and treatment 

8. Clinical references, education and communication 

Clinical Management Guidelines Report 
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1. Identifying the myopia management patient  

Clinical Management Guidelines Report 

Risk factors –
age, family history, ethnicity, visual environment, binocular vision

Identifying and managing the pre‐myope
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1. Identifying the myopia management patient  

2. Discussing myopia and associated risks with parent and patient

Clinical Management Guidelines Report 

Lay discussion of causes

Lay discussion of eye health risk
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1. Identifying the myopia management patient  

2. Discussing myopia and associated risks with parent and patient

3. Myopia control treatments: risks, benefits and expectations

Clinical Management Guidelines Report 

Lay discussion of options

Lay discussion of efficacy and additional corrections

Lay discussion of safety, other risks and challenges

Informed consent and prescribing off‐label treatments  
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1. Identifying the myopia management patient  

2. Discussing myopia and associated risks with parent and patient

3. Myopia control treatments: risks, benefits and expectations

4. Key elements of the baseline examination for myopia control

Clinical Management Guidelines Report 

Standard procedure

Binocular vision evaluation

Dry eye evaluation 

Exploratory tests
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4. Key elements of the baseline examination for myopia control

Exploratory tests 

Relative peripheral refraction 

Higher order aberrations

Pupil size

Sub‐foveal choroidal thickness

Wearable devices 
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1. Identifying the myopia management patient  

2. Discussing myopia and associated risks with parent and patient

3. Myopia control treatments: risks, benefits and expectations

4. Key elements of the baseline examination for myopia control

Clinical Management Guidelines Report 

Predicting progression rate
Selecting a treatment
Add powers in multifocal SCLs
Clinical spectacle myopia control 

5. Selecting a treatment strategy
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1. Identifying the myopia management patient  

2. Discussing myopia and associated risks with parent and patient

3. Myopia control treatments: risks, benefits and expectations

4. Key elements of the baseline examination for myopia control

5. Selecting a treatment strategy

6. Guidelines for advice and clinical care

Clinical Management Guidelines Report 

Wearing time; back up corrections; environmental advice
Minimising risk with CL wear; review schedules
When to change and stop treatments; rebound effects
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1. Identifying the myopia management patient  

2. Discussing myopia and associated risks with parent and patient

3. Myopia control treatments: risks, benefits and expectations

4. Key elements of the baseline examination for myopia control

5. Selecting a treatment strategy

6. Guidelines for advice and clinical care

7. Future research directions on intervention and treatment 

Clinical Management Guidelines Report 

OK and MFSCL optimization
7‐MX, scleral reinforcement, circadian rhythms and other research 
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1. Identifying the myopia management patient  

2. Discussing myopia and associated risks with parent and patient

3. Myopia control treatments: risks, benefits and expectations

4. Key elements of the baseline examination for myopia control

5. Selecting a treatment strategy

6. Guidelines for advice and clinical care

7. Future research directions on intervention and treatment 

8. Clinical references, education and communication 

Clinical Management Guidelines Report 
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Additional supplementary material

• Online practitioner education 
resources

• Resources for practitioner-patient 
communication 
https://www.myopiaprofile.com/

• Software tools available
• Sample informed consent form
• BHVI myopia calculator 

https://globalmyopiacentre.org/
• BHVI online myopia education 

program  - continuing education 
accredited https://education.bhvi.org/
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Industry Guidelines and Ethical Considerations 

Chair Professor Lyndon Jones
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Increasing prevalence of myopia is driving Tx options for MC
Prescribing a product, regardless of marketing authorization, decided between Px & HCP
Companies

• Not typically permitted to promote MC Tx not approved for that indication
• Scientific information that is truthful and not misleading is permitted

ECPs
• MUST educate themselves about MC Tx
• To make balanced clinical decisions to provide best possible care for Pxs (till approved guidelines available)
• Ideally consider on-label FIRST and off-label ONLY if on-label fails (not all options approved in all countries)
• Off-label/unlicensed therapies for MC Tx? - Based on the most credible available evidence
• Increased level of caution & monitoring is required
• Information must be provided to Px in neutral, balanced, and non-biased way
• Informed consent and assent forms for Px are strongly recommended
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Patients
• Should be well-informed
• Product marketing authorization
• Off-label/unlicensed Txs - Risks might be unknown & difficulties with

costs reimbursement
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IMI next steps
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New taskforces initiated Sep 2019

Taskforce Chair

1. Impact of myopia  Prof Padmaja Sankaridurg (Australia)

2. Paediatric high myopia  Prof Ian Flitcroft (Ireland)

3. High myopia in adults and their 
associated complications 

Prof Kyoko Ohno‐Matsui (Japan)

4. Preferred practice patterns (PPPs) Prof Jost Jonas (Germany)

5. Environmental risk factors in myopia Prof Ian Morgan (Australia)

6. Accommodation and binocular 
vision in myopia

Dr Nicola Logan (UK)

7. Yearly Digest 2020 Prof Earl Smith (USA) and Dr Monica 
Jong (Australia)
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Continued advocacy

• ICD 11

• 2.4 Topics of future WHO consultations 
…
• "Another potential area of work that was mentioned 

included the potential harmonization of current 
definitions of myopia.”
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Free general members
• Clinical summaries
• White papers
• Periodic email updates
• Networking events

https://www.myopiainstitute.org/membership.html
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