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1. Executive Summary

This position paper follows on from an earlier recommendation promoted by the
European Council of Optometry and Optics —ECOO- in collaboration with the European
Academy of Optometry and Optics -EAOO- (ECOO 2020, available at:
https://www.ecoo.info/2021/05/position-paper-on-myopia-in-the-21st-century-its-
management-by-ecps/).

This document considers the World Council of Optometry 2021 resolution on myopia
management standard of care, considering three main components (WCO 2021
available at https://www.iapb.org/news/world-council-of-optometry-passes-
resolution-calling-for-a-standard-of-care-for-myopia-management/):

e Measurement: “optometrists evaluating the status of a patient during regular
comprehensive vision and eye health exams, such as measuring refractive error
and axial length whenever possible”. This is covered in sections 3 and 4.

e Management: “optometrists addressing patients’ needs of today by correcting
myopia, while also providing evidence—based interventions (e.g., contact lenses,
spectacles, pharmaceuticals) that slow the progression of myopia, for improved
quality of life and better eye health today and into the future”. This is covered in
sections 5 and 6.

e Mitigation: “optometrists educating and counseling parents and children, during
early and regular eye exams, on lifestyle, dietary, and other factors to prevent or
delay the onset of myopia”. The role of stakeholders (see section 7) to promote
this domain should not be dismissed.

A comprehensive examination of the myopic patient should include the following
aspects:

a) History taking to understand the risk factors for myopia onset and/or fast
progression. This includes family history, age, current refractive status,
prescription changes or time spent in indoor and outdoor activities.

b) Evaluate the presenting visual condition, including refractive, accommodative,

binocular vision and ocular health status in consideration for eventual treatment
requirements and future follow-up.
c) Decide which preventive, corrective or management methods can be applied to

prevent myopia onset or retard myopia progression.
d) Monitor the evolution of the ocular condition to promote the early diagnosis,

treatment and referral if necessary.

When faced with premyopic or myopic patients, the main goals for an eye care
professional (ECP) shall be to:

a) Early detection of children at risk of developing myopia;
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b)

c)
d)
e)

Advise on preventive measures, prescribe treatments and keep them updated;

and
Establish a follow-up program according to age, level of myopia and clinical signs.

Prescribe myopia management strategies.
Through-life follow-up to early detect signs of pathology.

A summary of recommendations is provided:

1.

10.

Encourage early and frequent vision evaluation of all children by the age of 6,

particularly those showing risk factors for myopia onset.
Work with stakeholders at the local level to ensure early visual evaluation of all

children in order to have the opportunity to provide them with the most effective
methods to manage progressing myopia.

Provide all premyopic or myopic children and their parents or guardians with
updated information on methods of myopia management, from good habits for

myopia prevention to active treatments for progressing myopia.
Outdoor activities might be effective to delay or avoid the onset of myopia, but

such activities have not demonstrated efficacy to decrease progression rate on
those already myopic. Ergonomic advice on indoor lighting, increasing distance

for near work is worth providing but its efficacy on delaying myopia onset or
reducing myopia progression rate is still to be confirmed.
The minimum standard of care for a myopic patient is full prescription of the

refractive error for continuous use irrespective of the degree of myopia and the

progression rate.

When deciding which myopia management methods to prescribe, consider the
limitations that might exist and provide the methods that can be more

accessible, effective and that are likely to promote compliance (care and wear

time) by the myopic subject.
Under-correction and single vision correction with spectacles or contact lenses,

including conventional rigid gas permeable contact lenses are not effective

methods to reduce axial elongation and myopia progression.
Follow-up closely the premyopic and progressing myopic children to monitor the

progression of the condition and do not stop myopia management treatments

until they reach adulthood or when an indication of stable refractive status can

be verified.
Care of the myopia patient is a through-life matter starting at childhood through

adulthood and into old age.
Intra-profession and inter-profession referrals should be considered whenever

necessary.



2. Introduction

Myopia and the need for intervention to slow-down its progression is a subject tof
concern for a specific clinical and scientific community (Rubin and Midler, 1976; Flitcroft,
1998; Schaeffel, 2016). While the high prevalence of myopia is becoming epidemic in
some Asian countries (Dolgin et al, 2015), the European population has seen an
increased prevalence of myopia by over 3-fold in just 2 generations (Williams et al, 2015)
from less than 15% in older cohorts (+70 years old) to over 45% in younger people (up
to 25 years old). The accompanying increase in ocular size and associated co-morbidities
allow us to anticipate a public health crisis in the medium-term as the number of myopes
and high myopes increase.

This position paper follows an earlier recommendation promoted by the European
Council of Optometry and Optics —ECOO- in collaboration with the European Academy
of  Optometry and Optics -EAOQO- (ECOO 2020, available at:
https://www.eco0.info/2021/05/position-paper-on-myopia-in-the-21st-century-its-

management-by-ecps/). The concept of myopia management in this document reflects

all aspects related to the examination, prescription, compensation, intervention in
myopia progression and follow-up to the myopic patient. It is therefore a wide concept
that does not necessarily include active interventions to interfere with excessive eye
elongation. Interventions aimed to interfere with the growth of the myopic eye should
be referred to as myopia control or myopia progression management. While it might

not be the preferred term by some eye care practitioners or stakeholders, myopia
control will be also used as it is still the concept predicated by the International Myopia
Institute (IMI) and widely used across the scientific and clinical literature.

Myopia is an increasingly common eye condition that impairs distance vision. It is
anticipated that by 2050 half of the world population will be myopic and 10% of the
population might be highly myopic (Holden et al, 2016). In Europe, there are indications
that myopia prevalence has increased by a 2-fold factor for the last three generations
(Williams et al, 2015). It is noticed by the subject, enabling early diagnosis by eye care
practitioners. After diagnosis, the patient will require refractive correction by means of
spectacles or contact lenses. Over a period of time, the refractive correction will need
to be updated. After stabilization, other therapeutic approaches can be considered
including surgical corneal reshaping or intraocular lens implantation.

Despite its appropriate refractive or surgical management, an eye which is myopic to
any degree carries an increased risk of moderate-to-severe vision loss and this risk is
higher for higher refractive errors (Flitcroft, 2012). After the age of 50 years the risk of
having moderate to severe irreversible vision loss increases exponentially for longer
eyes (Tideman et al, 2016). By the age of 75 it is estimated that 25%, 50% and 90% of
eyes with axial length over 26 mm, 28 mm and 30 mm will present uncorrectable visual
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impairment. In ageing western societies, this is clearly a public health concern for the
coming years. Considering the simultaneous increase in life expectancy, vision loss
associated with myopia might be expected to have a great impact over a number of
years for many elderly people in the near future.

The increased body of knowledge on myopia and its comorbidities, as well as the
evidence of increasing incidence and prevalence boosted a change in the clinical
approach to myopia management: from its refractive compensation and refractive
update, towards a holistic approach starting before myopia can be clinically diagnosed
in a young person and until its potential consequences decades’ after the diagnosis in
the elderly population. This changing paradigm means that eye care professionals (ECPs)
need to be trained and continuously updated on the best practices.

This position paper considers the World Council of Optometry 2021 resolution on
myopia management standard of care considering three main components (WCO 2021
available at https://www.iapb.org/news/world-council-of-optometry-passes-

resolution-calling-for-a-standard-of-care-for-myopia-management/):

e Mitigation: “optometrists educating and counseling parents and children, during
early and regular eye exams, on lifestyle, dietary, and other factors to prevent or
delay the onset of myopia”. The role of stakeholders (see section 7) to promote
this domain should not be dismissed.

e Measurement: “optometrists evaluating the status of a patient during regular
comprehensive vision and eye health exams, such as measuring refractive error
and axial length whenever possible”. This is covered in sections 3 and 4.

e Management: “optometrists addressing patients’ needs of today by correcting
myopia, while also providing evidence—based interventions (e.g., contact lenses,
spectacles, pharmaceuticals) that slow the progression of myopia, for improved
quality of life and better eye health today and into the future”. This is covered in
sections 5 and 6.

A summary of recommendations is provided in section 8.

The goal of this position paper is to contribute to a change in the clinical approach
towards myopia, shifting from viewing it purely as a refractive condition into a
comprehensive evaluation of risk factors before myopia onset, early diagnosis,
consideration of myopia management treatments and follow-up of the myopic person
throughout their life to decrease the risk of uncorrectable vision impairment, including
moderate-to-severe vision loss. It is not the goal of this position paper to provide
detailed information on specific treatments or the details of the clinical trials or body of
evidence behind each option.
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3. Definition and Classification

According to the International Myopia Institute White paper published in 2019 and
updated in 2021 (Wolffsohn et al., 2019a; Jong et al., 2021), myopia is defined as “A
refractive error in which rays of light entering the eye parallel to the optic axis are
brought to a focus in front of the retina when ocular accommodation is relaxed. This
usually results from the eyeball being too long from front to back but can be caused by
an overly curved cornea or a lens with increased optical power, or both. It is also called
near sightedness.”. Besides “myopia”, three other qualitative definitions are made:

“axial myopia”, “refractive myopia” and “secondary myopia”. Four other quantitative
definitions are provided: “Premyopia”, “Myopia”, “Low Myopia” and “High myopia”.

Due to the potential value of adequately identifying premyopic subjects its definition is
also very relevant in this context “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.”

4. Risk factors

Early screening and evaluation of children is key to detect those at risk of developing
myopia (premyopic), those who have already developed myopia recently, and/or those
whose myopia is progressing fast (over 0.50D/year or higher) for appropriate diagnosis,
advice and treatment. There are also risk factors that raise awareness at an early stage
for the need for closer follow-up because they suggest a greater statistical likelihood for
someone to develop myopia in the short term.

Family history: children with one or both biological parents with myopia have an
increased risk of developing and achieve higher degrees of myopia (Kurtz et al., 2007).

Presenting Rx: children with low hyperopia or emetropia before the age of 8 have a
higher likelihood of becoming myopic (Jones-Jordan et al., 2010).

Outdoor time: children who spend less time on outdoor activities are more likely to
develop myopia (Rose et al., 2008).

Ethnicity: East Asian ethnicity has been associated to higher degrees of myopia and
faster progression (Dolgin et al., 2015; Mutti et al., 2007). There are geographical,
cultural and educational factors interacting with this factor. In fact, some studies have
demonstrated that Asian and Caucasian people raised in the same geographical
location present similar progression rates (French et al., 2013).



Other risk factors: many other different risk factors have been identified in different

studies including indoor lighting, distance for near vision work/activities, use of digital
devices, educational level achieved, etc. However, the conclusions on these factors are
still somewhat controversial between different studies. Despite this, ergonomic advice
should be provided.

Though many of these risk factors might interact with each other, those children
presenting one or more of the aforementioned factors should be considered at higher
risk and followed closely for early myopia onset detection and appropriate management
(Mutti et al, 2002; Verhoeven et la, 2013).

5. Examination of the myopic patient

The current approach to myopia management requires a comprehensive analysis of the
patient. This should include refractive history, visual acuity, refractive error, binocular
vision and accommodation as well as ocular health examination (Gifford et al., 2019).
Whenever possible, axial length should be a relevant part of the examination. However,
not having a biometer should not be a definitive barrier for myopia control. Cycloplegic
refraction might be required in some young subjects to accurately determine their initial
refractive error and its progression. However, cycloplegic refraction should not be
necessary in most cases where accommodative control can be secured by objective and
subjective refractive methods that allow the ECP to reach an accurate conclusion.

Other exams might be necessary in order to prescribe some treatments, such as corneal
topography which is an essential part of the orthokeratology treatment.

A comprehensive examination of the myopic patient should include the following
aspects:

a) History taking to understand the risk factors for myopia onset and/or fast
progression. This includes family history, age, current refractive status,
prescription changes or time spent in-indoors and outdoor activities.

b) Evaluate the presenting visual condition, including refractive, accommodative,

binocular vision and ocular health status in consideration for eventual treatment
requirements and future follow-up.
c) Decide which preventive, corrective or management methods can be applied to

prevent myopia onset or retard myopia progression.
d) Monitor the evolution of the ocular condition to promote the early diagnosis,

treatment and referral if necessary.

Regular follow-up visits should be prescribed to ensure that the refractive error is
constantly updated and whenever possible check for potential axial length changes.



Initial follow-up visits can be set at a higher frequency (i.e. 3 months intervals) to check
for potentially rapid changes in refractive error and axial length. Further, in fast
progressors (>0.50D/year), follow-up should be done every 3 months, while slow
progressors (<0.50D/year) can be done every 6 months. Some treatments with potential
side effects (contact lenses, orthokeratology, atropine) can require more frequent visits.

6. Current approach to myopia management

When faced with premyopic or myopic patients, the main goals for an ECP shall be:
a) Early detection of children at risk of developing myopia;

b) Advise on preventive measures, prescribe treatments and keep them updated;

and
c) Establish a follow-up program according to age, level of myopia and clinical

signs.
d) Prescribe myopia management strategies.
e) Through-life follow-up to early detect signs of pathology.

The science and clinical paradigm on myopia and myopia management is continuously
evolving and these perspectives might change as knowledge advances. While the
interventions for visual acuity, accommodation and binocular vision restoration and
optimization are part of the conventional approach to myopia management (myopia
compensation), the following sections of this paper are focused on interventions
intended to interfere with the natural elongation of the myopic eye and increase of the
myopic prescription (myopia control or myopia progression management). Below is a

presentation of the treatments depending on their efficacy to interfere with the natural
course of growth and refractive deterioration of the myopia eye.

Non-effective interventions: ECPs should be aware of those treatments with no efficacy

in myopia control. This is particularly relevant as some have been used and promoted
for several decades.
Single vision spectacles or contact lenses, including rigid gas permeable contact

lenses (Walline et al., 2004) does not reduce axial elongation or rate of myopia
progression.

Conventional Bifocal or progressive addition lenses (PAL) primarily used for

presbyopia correction have shown very limited efficacy in reducing the rate of
axial elongation and myopia progression (COMET group 2011; 2013).

Visual therapy to improve accommodation response in myopes did not show
consistent efficacy to reduce axial elongation or myopia progression (Allen et al,



OPO 2013). While some myopic patients might benefit from visual therapy
interventions to improve their binocular vision and/or accommodative function,
current evidence does not support its use as treatments to decrease myopia
progression.

Special short-wavelength filters, i.e. blueblockers, have gained popularity during
the last decade and are often marketed as “premium” products in terms of ocular
and general health. These lenses have however shown no beneficial effect in

terms of slowing myopia progression.

Passive interventions: includes approaches where no treatment is provided. Instead,

more outdoor activities are recommended to reduce the risk of myopia onset (Xiong et
al, 2017) or ergonomic advice is provided for near vision activities (distance,
illumination, posture, breaks).

Active interventions: there are currently interventions with proved efficacy in reducing

the likelihood of developing myopia and mainly to reduce the progression of myopia in
those who have already developed it. Due to their relevance in everyday clinical practice,
these are detailed in the next section.

Whenever an active intervention is to be applied, the use of an Informed Consent Form
is advised. The ECP should inform the patient and her/his parents or guardians in writing
about the purpose, method used, intended effect, benefits and risks associated with the
treatment. Additionally, the ECP might incorporate the schedule for follow-up. This
document should be adapted to the treatment prescribed, professional context and
national legislation. Consent has to be given by parents or guardians, and it is desirable
that children also provide their agreement.

6.1 Myopia management scope of practice across Europe

The availability of these treatments for patients might be limited depending on scope
of practice of ECPs country-to-country (ECOO Blue Book, 2022). Table 1 below
describes the level of myopia management intervention and the coverage of such
treatments by public and private health insurance systems.



Table 1. Scope of practice connected with myopia management across Europe with

focus on potential restrictions to examination, prescription, management and
treatment or referrals. Source: ECOO 2020 Blue book.

Country Exam Optical Rx Myopia Treatment Referral

Restriction Restriction Management Restriction Opht/Hos
Austria None None Authorised Atr Authorised
Belgium <12 None Practised Atr Authorised
Bulgaria <12 None Practised Atr Opth/Hos
Croatia None None Authorised Atr Practised
Cyprus None None Authorised Atr Practised
Czech Republ. <12 None Authorised Atr Opth/Hos
Denmark None None Authorised Atr Opth/Hos
Estonia None None Authorised Atr Authorised
Finland <6 None Authorised Atr Opth/Hos
France <12 CL/SP Authorised Atr Authorised
Germany None None Authorised Atr Authorised
Greece None None Authorised Atr Opth/Hos
Hungary <6 CL/SP Prohibited Atr Authorised
Ireland None None Authorised Atr Authorised
Italy None None Authorised Atr Authorised
Latvia <12 None Authorised Atr Authorised
Lithuania <12 None Prohibited Atr Authorised
Luxembourg None None Authorised Atr Opth/Hos

N. Macedonia <12 CL Authorised Atr n.a
Malta None None Authorised Atr Authorised
Netherlands None None Authorised Atr Authorised
Norway None None Authorised Atr Authorised
Poland None None Authorised Atr Opth/Hos
Portugal None None Authorised Atr Practised
Romania None None Authorised Atr Opth/Hos
Serbia None None Authorised Atr Prohibited
Slovenia None None Authorised Atr Practised
Spain None None Authorised Atr Practised
Sweden <6 None Authorised Atr Authorised
Switzerland None None Practised Atr Authorised
Turkey <12 None Authorised Atr/Cls Practised
United Kingdom None None Prohibited None Authorised

Eye care practitioners (ECP): OPM: optometrists; OPC: optician
Treatments (Tx): Atr: atropine; Cls: contact lens; Spec: spectacles

Referrals: Oph: ophthalmologist; Hos: eye hospital
Others: Rx: prescription; n.a: information not available




7. Interventions

Interventions available to ECP can vary country to country across Europe due to
country-specific scope of practice or due to industry options. Currently, the options for
an ECP go from advising premyope patients on behaviours that can reduce the
likelihood to become myope (Outdoor time), to myopia correction (Single vision
Spectacles and Single vision Contact Lenses), to actively preventing myopia progression
with optical interventions (Orthokeratology, Multifocal Contact Lenses, Contact lenses
and Spectacle lenses designed for myopia control) and pharmaceutical interventions

(Low or medium dose atropine).

ECPs making clinical decisions should be guided as much as possible by the outcomes
of randomized clinical trials (RCT), multicentric whenever possible, or meta-analysis of
RCT. The treatments to manage myopia control should be stated during the rapid
growth period following myopia onset (Thorn et la, 2005; Mutti et al., 2007). Delaying
the start of treatment might result in lower overall effectiveness of the treatment in
the longer term (Bullimore and Brennan, 2019).

However, ECPs should be cautious when communicating expectations to patients and
parents/guardians. Most studies provide treatment effects from clinical trials
conducted over 2 to 3 years. Only a few studies have followed patients for longer
periods (see for example Hiraoka et al, 2012 or Chamberlain et al, 2022). However, as
the treatment effect tends to be maximal for the first year of treatment, the shorter
the follow-up period, the higher the average effect size will be, but this should not be
extrapolated over a longer period of time (Kaphle et al, 2020).

ECPs should also bear in mind that in most cases, if the devices are not used, the
therapeutic effect is expected to decrease (Lam et al, 2014). Therefore, the results
reported in the literature should be observed in those specific conditions of application,
and not extrapolated to other cases (i.e. similar but not the same optical designs,
dosages, wearing schedule, frequency of application, sample characteristics, etc).

Sub-sections below provide more detail on each type of treatment approach depending
on the clinical option agreed between the eye care practitioner and the parents and
patients. The standard examination presented in section 4 will be applied to each of the
following treatments, while other specific exams required or recommended will be
mentioned accordingly. For further detail consult IMI report on interventions (Wildsoet
et al.,, 2019) as well as published reports on randomized controlled clinical trials,
systematic reviews and/or meta-analysis.

Most mechanisms of action shown below are tentative explanations as the actual
fundamental physical, biological and biochemical mechanisms are presently unknown.
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7.1  Outdoor time

Outdoor time should be advised to premyopes as a measure to reduce the likelihood of
developing myopia. Previous research has confirmed that additional outdoor time can
delay the onset of myopia in children.

Indication: all children, particularly those at risk of developing myopia
(premyopes).

Mechanism of action: exposure to high levels of light with more short
wavelength spectral composition might be involved.

Advantages: non-invasive, does not require any prescription, might limit the time
in other myopiogenic and self-isolation indoor habits.

Limitations/challenges: requires the child to change her/his habits which is
usually difficult.

Restrictions: might be more difficult to reconcile with higher educational
demands as children grow-up or are in highly demanding educational context.

Specific exams: does not require any specific exam.

Prescription: recommended to increase as much as possible the exposure to
outdoor activities. The need for protection against damage from radiation (UV)
should be emphasized.

Efficacy: every 2 additional hours of weekly exposure to outdoor activities
reduces by 2% the chances of becoming myopic. No known efficacy on myopia
progression.

Side effects: no visual side effects besides episodes of photophobia, glare, etc.
Possibility of sunburn if not properly protected (skin and eye).

7.2  Single vision spectacle lenses and contact lenses
Single vision CL and spectacle lenses are the minimum standard of care. When myopia

is detected, the very minimum that should be done is to correct myopia and advise the
use of the optical correction for all activities, including near work. Single vision
prescription might be usual as a first step while assessing progression.

Indication: all myopic children should at least receive a full myopic prescription
as soon as they are diagnosed.

Mechanism of action: single vision correction provides a sharp image on the
retina to reduce the chances of faster progression due to deprivation-driven axial
elongation.

12



Advantages: good quality of vision. Widely available in all practices. Contact
lenses provide benefits over spectacles in terms of self-perception of young
children (Walline et al, 2007).

Limitations/challenges: does not interfere with myopia progression in the way
other available treatments do. Requires compliance to keep the retinal image in
focus all time. Compliance might be lower in spectacle lens wearers that dislike
to use them. Contact lens wearers might skip some days of wearing their lenses.
Compliance might be lower in low-to-moderate young myopes who do not rely
on their prescription to have a minimally functional vision for their daily
activities.

Restrictions: limitation in access to prescription foro economic reasons.
Specific exams: does not require any specific exam.

Prescription: full prescription, for constant use (distance and near work), update
as required.

Efficacy: though it reduces the myopia progression compared to under
correction or no correction, it does not provide additional efficacy in terms of
myopia control.

Side effects: no visual side effects. Contact lenses might increase the risk of
adverse events compared to spectacles.

7.3  Orthokeratology
Orthokeratology has become increasingly used for myopia control since 2005. Cohort

studies and controlled clinical trials, including some randomized trials, have shown
consistently that orthokeratology reduces the rate of axial elongation and myopia
progression in children aged 8 to 12 years of age (Sun et al., 2015; Huang et al, 2016).

Indication: any progressing myope who can be fitted with orthokeratology
lenses.

Mechanism of action: stigmatic defocus induced for off-axis refracting light
changes the focalization and contrast in the retinal image, presumably driven
signals for slower axial growth.

Advantages: once the treatment is stabilized, provides constant therapeutic
effect, maximizing compliance. The lenses are used only under home/parental
supervision and are not used outside.

Limitations/challenges: treatment might not be applicable in some patients
whose corneal topography and/or refractive error falls off the range of
application of the corneal reshaping lens. Some patients and their families might
be more reluctant to choose this treatment as lenses are less comfortable in the
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short term, requires the child to sleep in lenses, and the high costs of this
specialty treatment.

Restrictions: available only at specialized practices. Might not be applicable in
patients with epithelial fragility showing recurring corneal erosion, lens binding,
etc, that cannot be solved by refitting.

Specific exams: besides a comprehensive ophthalmic examination, requires close
evaluation and follow-up of corneal topography.

Prescription: lenses should fully correct the refractive error and keep good visual
acuity throughout the day.

Efficacy: different studies conducted with different lens designs in different
countries/ethnic groups showed similar efficacy ranging from 30 to 60% (Cho and
Cheung, 2012; Santodomingo-Rubido et al, 2012; Hiraoka et al, 2012).

Side effects: recurrent corneal erosion, decrease in retinal image quality and
contrast sensitivity, glare and haloes, decreased visual acuity in the end of the
day. Adverse events might be more frequent with orthokeratology when
compared with spectacles or other modalities of daily contact lens wear.

7.4  Bifocal and multifocal contact lenses
Bifocal and multifocal contact lenses can be an option for an ECP without access to

specially devised treatments. These are usually contact lenses primarily designed for
presbyopia correction. Mostly they are two-zone or multiple concentric-zone bifocal
contact lenses or center-distance multifocal contact lenses (Li et al., 2017).

Indication: any progressing myope who cannot be fitted with another more
specific and dedicated method for myopia control.

Mechanism of action: astigmatic defocus induced for off-axis refracting light
changes the focalization and contrast in the retinal image, presumably driven
signals for slower axial growth.

Advantages: widely available in regular practices fitting bifocal/multifocal
contact lenses. Same parameters are suitable for myopic children.

Limitations/challenges: treatment might not be applicable for some patients
whose refractive error falls off the range of application. Some patients and their
families might be more reluctant to choose the fitting of contact lenses in young
children.

Restrictions: in myopes with astigmatism, only a limited number of
multifocal/bifocal lenses might provide simultaneous astigmatic prescription.

Specific exams: besides a comprehensive ophthalmic examination, suitability for
contact lens wear and fitting process should be established.
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Prescription: lenses should fully correct the refractive error and keep good and
comfortable distance and near visual acuity throughout the day.

Efficacy: different studies conducted with different lens designs showed efficacy
ranging from 20 to 50%.

Side effects: decrease in retinal image quality and contrast sensitivity, glare and
haloes, decreased visual acuity in the end of the day. Adverse events might be
more frequent with contact lenses when compared with spectacles. Young age
does not present additional risk of adverse events compared to young adults.

7.5 Specially designed contact lenses

There are several contact lens designs specifically developed for myopic children. They
can be categorized into dual focus contact lenses incorporating three or more concentric
zones alternating between distance and treatment power, or peripheral gradient
contact lenses that incorporate a positive power in a peripheral area around a central
distance zone dedicated to the distance prescription. The main purpose of these optical
designs is to induce myopic astigmatic defocus for light entering the eye at increasing
angles from the line of sight, with the aim to provide visual signals that inhibit eye
elongation.

Indication: children and adolescents who can be fitted with contact lenses and are able
to wear, handle and care for contact lenses, with good hygiene habits and are able to
attend follow-up visits to check prescription and ocular surface health status. Current
contact lens wearers or those where contact lenses are used for other reasons such as
sports.

Mechanism of action: change the retinal image quality by providing a dual/bifocal,

multifocal or increased depth of focus effect and peripheral myopic astigmatism
defocus.

Advantages: contact lenses promote compliance with the treatment and can be handled
in the family environment, when frequently replaced or daily disposed it allows for quick
update of prescription, are more convenient to practice sports and well accepted by
children or adolescents who dislike wearing glasses.

Limitations/challenges: might be available only in specialized practices. Might not be

available in some countries. Some devices might be limited to compensation of spherical
refractive errors, leaving astigmatism uncorrected, might require slightly longer chair
time compared to spectacle prescription.

Restrictions: should not be prescribed to children that do not meet the criteria to wear
contact lenses, or do not demonstrate autonomy for their insertion, removal and care
after first weeks of wear.
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Specific_ exams: besides a comprehensive optometric examination, keratometry or

corneal topography should be required to assess potential molding effects on the
cornea.

Prescription: most lenses provide a single set of diameter and base curve, so check for
proper fitting; besides distance refractive error correction, treatment power use to be
constant for each device, so check for satisfactory visual outcomes at distance and near
vision before prescription.

Efficacy: Specially designed contact lenses have been marketed by several
manufacturers in the last decade. Their efficacy has been shown in randomized
controlled clinical trials, including some double-blind trials. These include dual-focus
lenses, extended depth of focus or peripheral gradient lenses designed for children with
myopia, taking advantage of their larger pupils to provide larger areas dedicated to
distance vision (Chamberlain et al., 2019; Sankaridurg et al., 2019). To date, availability
of these devices is limited in some regions. In a study conducted in Spain (Ruiz-Pomeda
et al., 2018), daily use of dual focus lenses (MiSight, Coopervision) resulted in 0.22 mm
shorter eye elongation compared to spectacle lens wearers over a period of two years
in 8-12 years-old children with baseline myopia of -0.75 to -4.00D. Another study, again
in Spain (Paune et al., 2015), evaluated the efficacy of a peripheral gradient contact lens
compared to orthokeratology and single vision spectacles over two years resulting in
0.14mm/0.42 D less elongation/myopia progression in the peripheral gradient contact
lens group compared to the single vision spectacle control group. Limitations to this
study included its non-randomized nature and eye length being measured with
ultrasound biometry. A multicentric randomized, controlled double-blind clinical trial
with the MiSight contact lens involved 4 sites including 1 site in the United Kingdom and
1 site in Portugal. The results of this trial showed that over three years of lens wear eyes
wearing the test lens were 0.32mm/0.65D lower elongation/myopia progression
compared to the single vision contact lens wearers in the control group over three years
follow-up (Chamberlain et al., 2019). Further information on the long-term results of
this trial have been recently published showing that the device is effective in the long
term up to six years of treatment, is effective for those children treated later after three
years in the control group (Chamberlain et al., 2022).

Side effects: visual complaints in the short-term in the form of haloes, handling issues,
non-compliance (wear regime, replacement schedule, follow-up visits), contact lens
related adverse events have been described in some trials. Contact lenses carry an
increased risk of cornea and ocular surface adverse events. No clinical trial reported
contact lens related serious adverse events that impaired visual acuity showing that the
treatments can be considered safe.

16



7.6  Specially designed spectacle lenses
Specially designed spectacle lenses have been marketed by several manufacturers. Their

efficacy has been shown in randomized controlled clinical trials, including some double-
blind trials. These include executive bifocal lenses with or without prismatic
prescription, peripheral defocus spectacles, multisegment defocus spectacle lenses,
among others (Cheng et al, 2012; Cheng et al., 2014; Lam et al., 2017; Bao et al., 2022),
while other designs showed much lower efficacy (Kanda et al., 2018).

Indication: any progressing myope.

Mechanism of action: astigmatic defocus induced for on-axis and off-axis
refracting light changes the focalization and contrast in the retinal image,
presumably driven signals for slower axial growth.

Advantages: only requires the prescription of spectacle lenses which is a well-
accepted regular practice for children by every ECP.

Limitations/challenges: might be available only in specialized practices. Might
not be available in some countries. Treatment might not be applicable in some
patients whose corneal topography and/or refractive error falls off the range of
application of the corneal reshaping lens. Some patients and their families might
be more reluctant to choose this treatment as lenses are less comfortable in the
short term, requires the child to sleep in lenses and the high costs of this specialty
treatment.

Restrictions: compliance might be at risk, particularly in children who do not like
to wear spectacles. Spectacles might not be adequate for some leisure and sports
limiting the kids to be involved in such activities.

Specific exams: does not require any specific exams.

Prescription: lenses should fully correct the refractive error and keep good and
comfortable distance and near visual acuity.

Efficacy: different studies conducted with different lens designs in different
countries/ethnic groups showed similar efficacy ranging from 30 to 60%.

Side effects: no known side effects.

7.7  Low dose atropine
Low dose atropine (typically 0.01%) has become a mainstream treatment (Chia et al,

2014; 2016). More recent meta-analysis of randomized clinical trials involving eight
different concentrations of atropine (1%, 0.5%, 0.25%, 0.1%, 0.05%, 0.025%, 0.02%, and
0.01%.) showed that 0.05% concentration was similarly effective to higher
concentration, while keeping the adverse events at a low rate (Ha et al., 2022). These
treatments are commonly available in commercial or laboratory-made preparations.

17



The use of atropine in many European countries is not available for optometrists.
Therefore, referrals might be necessary for whenever use of atropine alone or combined
with other optical treatments is advised.

Indication: any progressing myope who is not allergic to atropine.

Mechanism of action: atropine might act directly at the retinal, choroidal level or
scleral level by interfering with biochemical cascades that signal directly or
indirectly the reinforcement of the scleral tissue and reducing axial elongation.

Advantages: requires only the application of eyedrops.

Limitations/challenges: usually require parental application to ensure
administration and appropriate delivery to the ocular surface. Application might
generate short-term ocular discomfort.

Restrictions: in some countries only ophthalmologists can prescribe atropine.
Compliance might be limited if not applied by parents/guardians.

Specific exams: does not require any specific exams.

Prescription: 0.01% and more recently 0.05% might be the prescription of choice
for single or twice-a-day application.

Efficacy: different studies showed efficacy ranging from 50 to 60%.

Side effects: with low-dose atropine minimal pupil dilatation and 2-3 diopters of
accommodation amplitude should be expected. Some patients might report
photophobia

7.8  Combined treatments

Combination of optical and pharmaceutical treatments have proved to improve the
efficacy over the use of either one alone, although the effects cannot be expected to be
linearly additive. Some clinical trials have demonstrated that the association of atropine
with other treatments, such as orthokeratology, have a synergistic effect, providing
higher efficacy, reducing axial elongation and myopia progression.

Indication: progressing myopes showing faster progression or poor response to
habitual treatments.

Mechanism of action: the joint application of different treatments might
synergistically interact to increase the therapeutic effect through the same or
different physical and/or biological paths.

Advantages: requires only adding the application of eyedrops to current
treatment.
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Limitations/challenges: simultaneous application of different treatments
requires more compliance from the patient and parents/guardians and will have
increased costs associated.

Restrictions: the same applied to each treatment individually.
Specific exams: those of the specific treatment(s) involved.

Prescription: as required for each individual treatment and trying not to interact
negatively with each other.

Efficacy: the effects cannot be expected to be linearly additive from those shown
for individual treatments. A meta-analysis study showed that the application of
low dose atropine (£0.05%) increases the size effect of by additional 0.12 mm of
reduction in axial elongation compared to orthokeratology treatment alone
(Zheng and Tan, 2022).

Side effects: with low-dose atropine minimal pupil dilatation (1-2 mm) and 2-3
diopters of accommodation amplitude should be expected.

7.9 Emerging treatments

New treatment approaches are being developed, which are currently at different stages
of maturity and which will eventually reach the market, including patents, preclinical
experiments (Amorim-de-Sousa et al., 2020; Schilling et al, 2022), recruiting and finished
clinical trials (Jiang et al., 2022). Some of these treatments explore the exposure to
spectrally selective sources of light to interfere with the mechanism of eye growth. In
the case of blue light stimulation with 450 nm source selectively directed to the optic
nerve head, it is intended to stimulate the implicit photosensitive retinal ganglion cells
at that location to increase the production of dopamine in the inner plexiform layer of
the retina (Amorim-de-Sousa et al., 2020). In the case of low-level red-light therapy, it is
intended to increase the blood flow to the choroid and by that mechanism reduce the
axial elongation of the eye (Jiang et al., 2022).

ECPs should be aware that most of these treatments are not yet available and others
are still under efficacy and safety evaluation in clinical trials.

8. Stakeholders

Relevant stakeholders in myopia management include those that might facilitate the
early evaluation of premyopes and early myopes (parents, schools, etc), entities able to

implement global plans to screen the population (local and national governments, etc),

those involved in providing treatments (industry), those connected with the
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development of guidelines to evaluate and follow-up the premyope and the myope
subject (professional associations), as well as institutions and associations devoted to

supporting people with diseases related with myopia (patient associations, caregiving

institutions, fundraising initiatives, etc). Additionally, entities with the capability to reach

the target population - namely young children at risk of or already developing myopia,
as well as adults with moderate and high myopia at risk of developing visual impairment
and vision loss - should be also considered (mass media, social media, etc).

Action at the aforementioned levels can have a positive impact in the early diagnosis
and early intervention in myopia, reducing the incidence and limiting the progression
rate, with the goal to ultimately decrease the risks of vision impairment and vision loss
association with higher degrees of axial elongation and high myopia.

Parents and schools are key to incentivise younger children with no obvious vision

problems to follow early (before myopia onset if possible) and frequent (yearly)
examinations to identify risk factors or already existing non-diagnosed myopia.

Local and national governments have the ability to dictate and implement screening

programmes for early detection of premyopes and early myopic patients. National
governments are also key to promoting awareness that the scope of practice of an ECP
encompasses the advances in the scientific knowledge and clinically available
treatments, in collaboration with professional associations.

Professional associations are responsible for promoting continuing education and

establishing clinical practice guidelines to raise the standard of care in a changing
paradigm care for the myopic subject.

Scientists and scientific work have the potential to continuously improve the knowledge
on myopia and its management, reinforcing the acceptability of new approaches and
providing ground information to explain to patients and parents the rationale of the
treatments.

Industry is key to providing safe and effective interventions that allow any ECP to provide
their patients safe and effective methods to decrease the rate of axial elongation and
myopia progression. This should take into account the limitations that certain ECPs
might have at the national level, promoting the availability of treatments that they can
provide to their patients, promoting the likelihood that every myopic patient can have
an adequate standard of care.

Patient associations and other institutions can provide complementary support to

patients and lobbying with local, national and international associations to raise
awareness on the role of prevention, early treatment and early diagnosis of myopia and
related pathological conditions.
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Mass media _and social _media are key to approach the target population by

simultaneously raising awareness of parents and their young children at risk of
developing or already developing myopia, as well as the older population at risk of
developing pathologies related with myopia.

9. Recommendations

1. Encourage early and frequent vision evaluation of all children by the age of 6,

particularly those whose family history, outdoor habits and personal history
suggests that they might be at risk of developing myopia or rapidly progressing
myopia.

2. Work with stakeholders at the local level to ensure early visual evaluation of all

childrenin order to have the opportunity to provide them with the most effective
methods to manage progressing myopia. Whenever possible facilitate visual
health promotion educational sessions for kids, parents and educators.

3. Provide all premyopic or myopic children and their parents or guardians with
updated information on methods of myopia management, from good habits for

myopia prevention to active treatments for progressing myopia. This should
include perspectives on the risks associated with myopia progression in
adulthood and elderly.

4. OQutdoor activities might be effective to delay or avoid the onset of myopia, but

such activities have not demonstrated efficacy to decrease progression rate on
those already myopic. Ergonomic advice on indoor lighting, increasing distance

for near work is worth providing but its efficacy on delaying myopia onset or
reducing myopia progression rate is still to be confirmed.

5. The minimum standard of care for a myopic patient is full prescription of the
refractive error for continuous use irrespective of the degree of myopia and the
progression rate. For those showing faster progression, myopia management
strategies should be advised.

6. When deciding which myopia management methods to prescribe, consider the
limitations that might exist and provide the methods that can be more

accessible, effective and that are likely to promote compliance (care and wear

time) by the myopic subject.
7. Undercorrection and single vision correction with spectacles or contact lenses,

including conventional rigid gas permeable contact lenses are not effective

methods to reduce axial elongation and myopia progression.
8. Follow-up closely the premyopic and progressing myopic children to monitor the

progression of the condition, ensure that the refractive correction is updated
when necessary, the treatment option is being used on a daily basis and all
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compliance indications are met. Unless otherwise indicated, do not stop myopia

management treatments until they adulthood or when an indication of stable

refractive status can be verified.
9. Care of the myopia patient is a through-life matter starting at childhood where

myopia should be detected, fully corrected and if appropriate, managed using
appropriate treatment options, through adulthood and into old age, where the
risks of eye disease, moderate to severe visual impairment and blindness
associated with the condition increases exponentially with age and degree of
axial length and refractive error increase.

10. Intra-profession and inter-profession referrals should be considered whenever

necessary for the young patients requiring treatments not provided by the ECP
or to any patient at risk of developing secondary eye conditions related with
moderate and high myopia condition.
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