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ABSTRACT

Myopia has become a major public health
problem in the world due to the increase in its
prevalence in the past few decades and due to
sight-threatening pathologies associated with
high myopia such as cataracts, glaucoma and
especially myopic maculopathy. This article is a
narrative review of the evidence that currently
exists on a contact lenses (CLs) specifically
designed to correct myopia and to slow its
progression. To contextualise the topic we dis-
cuss the different classifications and definitions
that have been used for myopia, the current
burden of being myopic, and current treatment
options to prevent and control its progression.
There is evidence that exposure to sunlight
reduces the risk of myopia onset and pharma-
cological treatment with atropine has been
shown to be the most effective therapy for
controlling its progression, followed by optical
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interventions such as CL fitting (orthokeratol-
ogy or CLs specific for myopia control) designed
to decrease retinal peripheral hyperopic defocus
that seems to be the theory that suggests that
axial elongation is driven by this defocus and
explains why the eye continues to grow abnor-
mally after emmetropisation and generates
myopia. We will especially focus on MiSight
CLs. MiSight is a daily replacement soft contact
lens that has been clinically proven and
approved by the US Food and Drug Adminis-
tration (FDA) to control the progression of
myopia in children. We analyse the optical
design of MiSight CLs, as well as the results of
the different efficacy and safety studies that led
to the approval of the lens by the FDA. We also
expose current knowledge gaps, limitations and
future directions.
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Key Summary Points

Why carry out this study?

Currently, myopia affects approximately
30% of the world’s population and its
prevalence is expected to affect 50% by
2050. Myopia has become a major public
health problem in the world due to the
increase in its prevalence in the past few
decades and due to sight-threatening
pathologies associated with high myopia
such as cataracts, glaucoma and especially
myopic maculopathy.

Myopia is the most common refractive
error in adolescents and young adults in
most parts of the world.

What did the study ask?/What was the
hypothesis of the study?

Slowing the progression of myopia in
children is an issue of particular interest to
parents and to the scientific community.
Previous studies have shown that different
peripheral defocus soft contact lens
designs may be effective in slowing down
axial elongation and myopia progression
in children compared with control
subjects.

What was learned from the study?

This article is a narrative review of the
evidence that exits around myopia. It
discusses current treatment options to
prevent and control its progression,
especially focusing on MiSight contact
lenses (CLs).

DIGITAL FEATURES

This article is published with digital features to
facilitate understanding of the article. To view
digital features for this article go to https://doi.
org/10.6084/m9.figshare.12879014.

INTRODUCTION

The objective of this paper is to review the
current scientific evidence on the MiSight con-
tact lens (CLs), specifically designed to correct
myopia and to slow down its progression. To
contextualise the topic, we will begin with a
brief introduction on basic concepts of myopia
such as its definition and aetiology, the current
burden in children and the current treatment
options and gaps. This article is based on pre-
viously conducted studies and does not contain
any studies with human participants or animals
performed by any of the authors.

DEFINITION AND AETIOLOGY
OF MYOPIA

Myopia has been defined and classified in a
wide variety of ways such as the aetiology, age
of onset, the anatomical characteristics of the
eyeball, the amount of myopia (in diopters, D),
progression pattern and structural complica-
tions, among others. Flitcroft et al. [1] proposed
to cover five aspects of myopia: optics, diag-
nostic thresholds, aetiology, progression and
structural complications. From an optical point
of view, 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, a lens with
increased optical power or both. It is also called
nearsightedness [2].

Depending on the cause, myopia is divided
into axial myopia, refractive myopia or sec-
ondary myopia according to the following def-
initions [3]:

Axial myopia A myopic refractive state
that can be attributed to
excessive axial elongation.
A myopic refractive state
that can be attributed to
changes in the structure or
location of the image-

forming structures of the

Refractive myopia
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eye (i.e. the cornea and
lens).

A myopic refractive state
for which a single specific
cause (e.g. drug, corneal
disease or systemic
clinical syndrome) can be
identified that is not a
recognised population risk
factor for myopia
development.

Secondary myopia

The myopia to which we refer in this paper
and to which the myopia control methods
should be applied is axial myopia, which is also
the most prevalent. By contrast, pathological
myopia has an estimated overall global preva-
lence of 0.2-3.8% with regional variability, but
varying definitions of pathological myopia used
in early epidemiological studies may limit the
comparability of findings [4]. The prevalence of
pathological myopia-related visual impairment
has been reported as 0.1-0.5% in European
studies and 0.2-1.4% in Asian studies [5]. In
relation to diagnostic thresholds of myopia,
Flitcroft et al. define myopia as a condition in
which the spherical equivalent objective
refractive error is no greater than — 0.50D in
either eye and high myopia as a condition in
which the spherical equivalent objective
refractive error is no greater than — 5.00 D in
either eye [6].

High myopia or pathologic myopia is also
referred to as a condition with an axial length
greater than 26-27 mm [7] which is usually
associated with pathological axial elongation
and progressive retinochoroid degeneration in
the posterior pole.

It is known that myopia is a multifactorial
condition that results from an interplay of
environmental and genetic factors, with many
variations in the prevalence, age of onset and
progression among different geographic areas
[1, 2]. This gene—environment interaction is the
basis of the development of the so-called simple
or school myopia in which the child has com-
pleted the emmetropisation process but that,
for reasons not currently known, the said pro-
cess continues, giving rise to the appearance
and evolution of myopia. However,

pathological myopia may be present at birth or
appear in the first years of life without a direct
relationship with this interaction. It is in the
treatment of the former, and not the latter, that
myopia control methods, including the MiSight
CLs, are showing evidence of efficacy [3].

It has been reported that parental myopia
increases the risk for developing myopia [7]. In a
meta-analysis carried out by Zhang et al. [8], it
was concluded that the odds ratio (OR) of giving
birth to a child with myopia, according to the
prospective  cohort, cross-sectional and
case—control studies, was 1.53 (95% CI
1.21-1.85), 1.96 (95% CI 1.53-2.39) and 2.13
(95% CI 1.79-2.46), respectively, when one
parent had myopia, and 2.10 (95% CI
1.42-2.77), 2.96 (95% CI 2.21-3.71) and 2.13
(95% CI 1.79-2.46), respectively, when two
parents had myopia.

But the rapid increase in the prevalence of
myopia in the last few decades cannot be
explained by genetics alone. It is known that its
development is the result of the interaction
between genetic and environmental risk factors
[9] such as excessive close-up work, shortage of
sunlight early in life, and higher level of edu-
cation [10]. Myopia can also be classified by age
as childhood or “school” myopia and late onset
(after 15 years of age); younger age at myopia
onset is the main factor that contributes to
faster childhood myopia progression, this factor
being independent of sex, ethnicity, time spent
reading and parental myopia [11]. Once myopia
has started, it keeps progressing to the late teens
and early adulthood [2], although it seems that
progression is greatest between ages 8 and
15 years because of continued growth of the
eyeball during childhood [10]. The increase in
the prevalence of high myopia is due to the
increasingly early onset of myopia and its rapid
progression. Myopia can be associated with an
increased risk of developing ocular pathologies
such as retinal detachment, cataracts, glaucoma
or myopic maculopathy that may lead to vision
loss and even blindness. Ocular complications
due to myopia can affect different structures of
the eye and present clinically with different
diagnoses.
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CURRENT BURDEN OF MYOPIA
IN CHILDREN

Currently, myopia affects at least 30% of the
world’s population, being the most common
refractive error in adolescents and young adults
in most parts of the world. In recent years the
prevalence of myopia is increasing worldwide
[12]. Recent meta-analyses [12] have suggested
that close to half of the world’s population may
be myopic by 2050, with as much as 10% highly
myopic [13]. The increase of prevalence is
higher among East Asians than similarly aged
white people [12]. The increase in axial length
in myopic eyes makes the retinal epithelium,
choroid and sclera stretch and become thinner
[2]. Although any amount of myopia can be a
risk for developing sight-threatening complica-
tions, due to this stress mechanism, high
myopes, especially older people, have a higher
risk of developing ocular complications such as
chorioretinal atrophy, foveoschisis, choroidal
neovascularisation (CNV), rhegmatogenous
retinal detachment, myopic maculopathy,
glaucoma and cataract [14, 15]. Each of these
complications may lead to visual impairment
and blindness. The greatest myopia-related
cause of irreversible vision loss is myopic mac-
ulopathy that is characterized by stretched
blood vessels, peripapillary atrophy, posterior
staphyloma, lacquer cracks in the Bruch mem-
brane, geographic atrophy of the retinal pig-
ment epithelium and choroid, subretinal
haemorrhages and CNV. Myopic macular
degeneration causes 12.2% of visual impair-
ment in some countries such as Japan [12]. The
risk of myopic maculopathy and its impact on
public health are not limited to high myopes
nor older people [16], CNV is a common cause
of vision loss in people of working age, often
resulting in irreversible central vision loss [17].
The clinical and socioeconomic impact of
myopic CNV in Asian countries is particularly
significant because of the rising trend in the
prevalence and severity of pathological myopia
[18]. A related epidemic of high myopia is
related to early onset myopia and rapid myopic
progression [14]. The increase in the prevalence
and severity of high myopia has a clinical and

socioeconomic impact all over the world.
Therefore, progressive myopia should not only
be considered as a refractive error correctable by
spectacles but must also be classified as a serious
ocular disease that can be irreversible [2]. The
burden associated with vision impairment from
uncorrected myopia and with the associated
vision-threatening complications have led to
the need to implement strategies to control the
progression of myopia in order to reduce the
risk of widespread visual impairment in
myopes.

Currently, slowing the progression of myo-
pia is one of the most important goals of myo-
pia research. It is known that the sooner myopia
appears, the greater the progression will be and
recent evidence indicates that the age of onset is
decreasing. Parental myopia, younger age of
onset, Asian ethnicity and rapid progression of
myopia are considered risk factors for becoming
highly myopic and should be affected for
myopia control treatment [11]. Modelling pre-
dicts that a myopia control strategy that can
delay myopia by 30-40% could reduce the risk
of high myopia and associated ocular compli-
cations [14] e.g. slowing myopia by 1 D should
reduce the likelihood of a patient developing
myopic maculopathy by 40% [16].

CURRENT TREATMENT OPTIONS
AND GAPS

In order to minimise the associated ocular
pathologies related to myopia, different types of
treatments (optical, pharmacological, environ-
mental or behavioural and surgical) have been
studied to prevent or delay the onset of myopia
and to slow its progression.

Results of several meta-analyses show that
increasing time spent outdoors correlates with a
decreased prevalence of myopia [19-21]. Once a
child becomes myopic, his myopia progression
can be significantly reduced by a range of
interventions, as compared with single-vision
spectacles or placebo. Low-dose atropine has
been the most effective intervention for slowing
down myopic progression (efficacy between
60% and 77% according to various studies),
followed by orthokeratology (efficacy between
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37% and 56%), peripheral defocus-modifying
CLs (efficacy between 25% and 79%) and bifocal
or progressive addition spectacle lenses (average
efficacy 19%) [20, 22]. Good results have
recently been published with peripheral defocus
ophthalmic lens (DIMS spectacle lenses). In a
2-year study, with children between 8 and
13 years old with myopia between — 1 and — 5
and astigmatism no greater than 1.50D, an
axial elongation of 0.21 + 0.02 was found in
the DIMS group and 0.55 £ 0.02 in the control
group, with monofocal ophthalmic lenses.
Myopia progressed, in the study group, 52% less
in diopters and 62% less in ocular axial growth
[23]. This year a multicentre clinical trial in
begins China to compare DIMS with progressive
ophthalmic lenses (PALs). The aim is to recruit
600 Chinese children aged 6 to 12 years old for a
3-year follow-up with myopia between — 1 and
— 5 and astigmatism no greater than 1.50D
[24]. Table 1 shows the interventions that have
shown efficacy controlling myopia progression
in children.

Animal and human studies have shown that
axial elongation is the primary factor driving
myopic progression [1]. Results of the previous
mentioned strategies to reduce the progression
of myopia showed a clear relationship between
the impact of an intervention on refraction and

Table 1 Interventions with efficacy in controlling myopia
progression in children

Interventions

Efficacy

High Atropine 1%, 0.5%, 0.1%, 0.05%,

Pirenzepine 2%

Moderate Orthokeratology
— 025 to Peripheral defocus contact lens

— 0.50 D/year Peripheral defocus ophthalmic lens
Low Bifocal or progressive addition
0to — 025D/ spectacles

year Increased outdoor activities

Efficacy compared with single vision spectacles as control.
Own table calculated via a network meta-analysis of 30
randomised controlled trials [14]

D diopters

axial length. Atropine was first used to control
myopia in the 1920s; since then, many studies
have shown that atropine 1% can effectively
control the progression of myopia but had
adverse effects such as photophobia, poor near
vision, dry mouth, flushing and allergies,
among others [25]. Recent studies have
demonstrated the safety and efficacy of atropine
0.01% and 0.05% eye drops in the prevention
and treatment of myopia [25-28].

Many animal studies support the hypothesis
that hyperopic defocus in the periphery causes
central axial myopia [2]. This theory of the
progression of myopia suggests that axial elon-
gation is driven by peripheral retinal hyperopic
defocus; in this sense, any hyperopic blur in the
peripheral retina has been shown to conduct to
axial length and myopia progression in animal
and human studies. On the basis of this theory
it has been considered that minimising the
retinal peripheral hyperopic defocus or induc-
ing peripheral myopic defocus with bifocal
progressive addition spectacles (PAL), peripheral
defocus ophthalmic lens [29] or with different
designs of CLs could prevent myopic progres-
sion [19]. The mechanisms that support myopia
control with CLs are also based on the change in
retinal peripheral defocus [22]. In terms of axial
length, orthokeratology (OK) and peripheral
defocus-modifying contact lenses are effective
in the control of myopia progression [20]. OK or
corneal reshaping therapy has been demon-
strated with the first type of CLs effective in
slowing myopia progression. OK uses specially
designed reverse geometry rigid GP lenses in
overnight wear to reshape the cornea, inducing
relative myopic shifts in peripheral refractive
errors [30].

In addition to OK, soft contact lenses for
myopia control began to be tested in myopes.
Multifocal (MF) soft contact lenses (MFSCL) are
increasingly used to control myopia progres-
sion. Three different types of MFSCL for myopia
control in children have been studied: bifocal
concentric lenses [22, 31-34], peripheral gradi-
ent lenses [35-38] and extended depth of focus
(EDOF) CLs [39]. The first two designs incorpo-
rate a central zone to correct myopic refractive
error, but bifocal concentric lenses use a con-
centric zone of rings with plus power addition
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to simultaneously deliver peripheral myopic
defocus, whereas peripheral gradient lenses
simultaneously produce constant peripheral
myopisation defocus that increases gradually
from the central optic axis toward the periphery
[22]. The third type of CL for controlling myo-
pia progression is based on the EDOF theory.
These contact lenses were designed to result in a
global retinal image quality (i.e. across both the
central and peripheral retina) that was
improved for points on, and anterior to, the
retina and degraded for points posterior to the
retina to prevent axial elongation [39]. MiSight
CLs would be included in the first group of
bifocal or dual focus lenses based on a concen-
tric ring design. Figure 1 shows the efficacy
(expressed as a percentage) in controlling pro-
gression of myopia of the different designs of
MEFSCL that have been studied and that have
published data.

On the other hand, the protective effect of
sunlight on the growth of axial length has also
been studied. Research has shown that increas-
ing time spent outdoors correlates with a
decreased prevalence of myopia [40]. Dopamine
levels slow the elongation of the eyeball, while
low levels are associated with an extended axial
length of the eye and myopia. Many animal and
human studies strongly suggest a critical role for
bright light and dopamine in the modulation of
eye growth [2]. Therefore, spending more time
outdoors could be a complement to any other
treatment to control the progression of myopia.

MISIGHT CLS

Description, Specifications, Mode
of Action

MiSight® 1day (CooperVision) is a daily
replacement hydrophilic soft CL composed of
Omafilcon A material that must be discarded
after each removal. It has been clinically proven
and FDA-approved for the correction of myopia
and for slowing its progression in children with
non-diseased eyes, who at the beginning of
treatment are 8-12years of age and have a
refraction of — 0.75 to — 4.00D (spherical
equivalent) with no greater than 0.75D of
astigmatism, based on clinical studies in which
participants were between the ages of 8 and 12
at initial fit. Characteristics of the lens are listed
in Table 2.

MiSight CLs contain a large central correc-
tion area of 3.36 mm surrounded by concentric
zones of alternating distance and near powers
which together produce two focal planes. The
optical power of the correction zones corrects
the refractive error while the treatment zones
produce 2.00 D of simultaneous myopic retinal
defocus during both distance and near viewing
(Fig. 2). The dimension of the central correction
area has been designed to provide good distance
visual acuity and the near power is intended as a
treatment zone to prevent myopic progression
[41], imposing myopic defocus on the more

EFFICACY MYOPIA CONTROL (%)

80
70

60

50
40
30
20
10

Aller et Anstice et Sankaridurg Walline et
al.2016 al.2011 etal.2011 al.2013

W AXIAL LENGTH

Lametal.
2014 al.2015

SPHERICAL EQUIVALENT

Pauné et Ruiz-PomedaChamberlain Sankaridurg
etal.2018 etal.2019 etal.2019

Fig. 1 Efficacy of soft contact lenses for myopia control (own figure based on data of published articles)
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Table 2 Characteristics of the MiSight lens

Test
Lens type MiSight®
Maker CooperVision, Inc
Diameter/base curve 14.2/8.7
(mm)
Contained in water 60%
Ct (@ — 3.00D) 0.09 mm
Dk/t 36.6
Use regime Daily use

Calendar of replacement  Daily replacement

Power — 025 to — 6.00 in steps of
0.25

Packaging 30 lenses in each box

Dye Light blue

Ct central thickness, D diopters, Dk/t oxygen permeability
Own table based on data of CooperVision

peripheral retina as a stimulus to slow eye
growth.

Recent studies have demonstrated that MiS-
ight CLs are effective in slowing myopia pro-
gression in children compared with control
groups. The findings of a 2-year randomized
clinical trial [22] showed that after 2 years of

follow-up, myopia progressed slowly in the
MiSight group (0.45 D vs 0.74 D, p < 0.001) and
there was less axial elongation in the MiSight
group compared to the single-vision spectacle
group (0.28 mm vs 0.44mm, p <0.001).
Chamberlain et al. [34] also demonstrated that
MiSight CLs showed less refractive error change
by 0.73 D and less axial elongation by 0.32 mm
at 36 months compared with the single-vision
control CLs.

Evidence that Led to FDA Approval
of MiSight: Data/Studies

MiSight approval by the FDA was based on data
of efficacy from a randomized clinical trial
conducted in four different countries [3] and
real-world evidence. The safety and effective-
ness of MiSight was studied in a 3-year ran-
domized controlled clinical trial [34] at four
investigational sites (Portugal, UK, Singapore
and Canada) and also was studied in a 2-year
randomized controlled clinical trial conducted
in Spain [22]. These two clinical trials were
designed to quantify the effectiveness of the
MiSight CLs for slowing juvenile-onset myopia
progression. In both cases, the primary out-
comes for effectiveness were cycloplegic spher-
ical equivalent refractive error change and axial
length change over a 2-year [22] and 3-year [34]
period.

Average Power (D)
N
(=]

Misight

-3 -2 -1

o +1 +2 +3

Annular ring diameter (mm)

Fig. 2 Power profile of the MiSight CLs. (Ruiz-Alcocer J.
Analysis of the power profile of a new soft contact lens for

myopia progression. J Optom 2016;10(4):266-268.

https://doi.org/10.1016/j.0ptom.2016.08.003. Repro-
duced with permission)
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The clinical trial conducted in Spain (Clini-
calTrials.gov Identifier NCT01917110) was
designed to compare myopia progression in
children randomized to MiSight CLs versus
children corrected with single-vision spectacles
(SV) over a 2-year period. In this study subjects
aged 8 to 12 with myopia (— 0.75 to — 4.00 D
sphere) and astigmatism (< — 1.00 D cylinder)
were also assigned to the lens study group
(MiSight) or the control group (single vision).
The results were published in 2018 [22]; 46
children were assigned to the MiSight group,
and 33 to the single-vision spectacle group. In
total, 74 children completed the clinical trial.
After 2years of follow-up, myopia and axial
length progressed slowly in the MiSight group
compared to the control group. Therefore, use
of MiSight CLs produced lower myopia pro-
gression (39.32%) and lower axial growth of the
eye (36.04%) at 2 years compared to spectacle
use.

Better results were shown in the multicentre,
parallel-group, double-masked randomized
clinical trial (ClinicalTrials.gov identifier
NCT01729208) with 3 years of follow-up [34].
This study enrolled children between 8 and
12 years old. From 135 subjects that received
the allocated intervention (daily wear and dis-
posable myopia control soft CLs compared with
a standard daily disposable CLs), 109 subjects
completed the 3-year clinical trial (53 MiSight
and 56 control). Their results, which were pub-
lished in August 2019 in Optometry and Vision
Science, showed that the MiSight group exhib-
ited less progression in cycloplegic spherical
equivalent refraction and less progression in
axial length than the control group did at each
of the annual follow-up visits, representing
myopia control effects of 59% and 52%,
respectively. Chamberlain et al. have continued
the clinical trial with highly encouraging results
reported for years 4 and 5, in which the original
control group was refitted with MiSight® 1 day.
Their preliminary results for the fourth and fifth
year were presented at the meeting of the
American Academy of Optometry in 2016 [42]
and at the BCLA Clinical Conference in 2019
[43]. In year 4, children who were in the origi-
nal control group and were refitted with MiS-
ight CLs had a significant reduction in myopic

progression for the previous single-vision 1-day

wearers, indicating that MiSight® CLs are also

effective when beginning myopia management
at an older age.

Over the course of clinical trials by Ruiz-
Pomeda and Chamberlain, there were no seri-
ous ocular adverse events in any of the study
groups. Results from these studies show that
correct use of MiSight CLs can be a safe option
for myopia correction. The MASS study showed
that the success of this treatment requires a
combination of proper lens fitting, good
adherence to routine follow-ups and timely
treatment of complications [44].

Additionally, to estimate the rate of vision-
threatening corneal infections (i.e. corneal
ulcers) among children and adolescents who
wear soft contact lenses daily, the FDA reviewed
real-world data from a retrospective analysis of
medical records of 782 children aged 8 to
12 years old from seven community eye care
clinics. The results showed a rate comparable to
the rate of ulcer cases among adults who wear
contact lenses daily.

At present, MiSight CLs can be adapted in
USA, UK, France, Spain, Portugal, the Nether-
lands, Belgium, Germany, Austria, Switzerland,
the Nordic countries, Chile, Israel, Singapore,
Malaysia, Hong Kong, Australia and New Zeal-
and. They are not approved for sale in Japan.

In the USA, MiSight CLs are indicated for the
correction of myopia and for slowing down the
progression of myopia in children between §
and 12 years with healthy eyes, with myopia
between — 0.75D and — 4D and an astigma-
tism less than 0.75 D. The lens should be dis-
carded after each use. In other countries the age
range of application may be different.

Other aspects of MiSight CLs have been
studied and published:

e MiSight CLs increased the monocular light
disturbance perception compared with a
single-vision spectacle correction. However,
this effect decreased over the follow-up time
and presented a significant binocular atten-
uation effect [45].

e MiSight CLs do not change the binocular
and accommodative function in children
wearing dual focus CLs [46].
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e MiSight CLs wear for controlling myopia
improves vision-related quality of life in
children when compared with spectacle wear
[47].

Other studies with MiSight CLs have been
carried out by Fedtke et al. [48], Sha et al. [49], Ji
et al. [50], Altoaimi et al. [51], Diec et al. [52]
and Kollbaum et al. [41], showing good results
regarding the performance of MiSight CLs when
analysed exclusively or compared to other soft
CLs for control.

FUTURE PLANNED/ONGOING
STUDIES IN MYOPIA CONTROL

Some studies have studied the effects of com-
bined treatments such as atropine and OK len-
ses on slowing the progression of myopia. Wan
et al. [53] found improving myopia control by
combining OK lenses with either 0.125% or
0.025% atropine, compared with OK lenses
alone. Similar results were reported by Nozomi
et al. in their 1l-year follow-up study; they
demonstrate that the combination of OK and
atropine 0.01% ophthalmic solution was more
effective in slowing axial elongation than OK
monotherapy in children with myopia [54]. The
Bifocal & Atropine in Myopia (BAM) study is
currently being conducted with the goal to
determine whether combining 0.01% atropine
and + 2.50-D centre-distance soft bifocal con-
tact lenses (SBCL) slows myopia progression
more than SBCL alone [55]. No results have yet
been published.

GAPS IN OUR KNOWLEDGE,
LIMITATIONS AND FUTURE
DIRECTIONS

There are some questions that need to be clari-
fied in future studies:

1. Could there be a rebound effect when I stop
wearing MiSight CLs?

2. Will MiSight CLs have the same efficacy
long-term? The long-term efficacy of MiS-
ight CLs only extends to 1-5 years of follow-
up. It is expected that more large-sample

and long-term studies will provide strong
clinical evidence in the future.

3. Will the effectiveness of MiSight CLs be the
same in older children?

4. Could the efficacy of the treatment be
increased by combining MiSight CLs with
0.01% atropine?

5. Which factors influence a higher or lower
efficacy rate? It will also be important to
investigate some aspects related to the rate
of efficacy of MiSight wear. The myopia
control treatment effect with MiSight CLs
for an individual child may be higher or
lower than the average and this may
depend on many factors. Future studies will
analyse which factors predispose to greater
efficacy of the treatment.

DISCUSSION

The rapid increase of the prevalence of myopia
and high myopia makes it a significant public
health concern. High myopia (> 6D or axial
length > 26 or 27 mm) increases the risk of
retinal detachment and macular CNV among
other ocular pathologies.

The objective of myopia control therapy is to
slow the progression of axial length and myopia
in children and thus reduce the rate of high
myopia and serious associated ocular compli-
cations. It is necessary for all visual health pro-
fessionals to inform society about myopia
control methods that have been shown to be
effective in children. It is also important to
educate patients and parents on the clinical
differences among treatment options available.

It has been demonstrated that atropine
0.01% is the most effective treatment for slow-
ing myopia progression, but children who are
being treated with atropine need to wear spec-
tacles or CLs to correct their myopia during the
day; for this reason, in some cases CLs wear can
be preferred over the aforementioned treat-
ment. Several studies have shown that children
are sufficiently mature to safely and successfully
wear different types of CLs such as daily wear
rigid gas permeable CLs [5, 57], OK [58, 59] and
soft CLs [60, 61]. CLs provide a constant
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treatment regardless of gaze positioning and it
has been demonstrated that CLs improve
vision-related quality of life in children when
compared with spectacle wear [47]. On the basis
of these advantages, some patients prefer other
effective methods to control myopia such as OK
or peripheral defocus-modifying, soft CLs. In
the case of wearing OK lenses overnight, chil-
dren do not need to wear CLs or spectacles in
the daytime, which is a positive aspect, but on
the other hand, these lenses must undergo an
exhaustive use, care and cleaning routine. Sev-
eral aspects to consider when choosing soft CLs
for myopia control in children are safety and
the level of compliance wearing CLs. Safety
wearing soft CLs depends on factors such as the
replacement. Most of the serious risks produced
by using CLs can be prevented by following
recommended wearing and using daily wear
CLs [44]. It is known that daily disposable lenses
are associated with a 12.5 times lower risk of
corneal infiltrative events compared with reu-
sable lenses [62]. Daily disposable MiSight CLs
can be considered as a child’s ideal control
myopia treatment option since they do not
need cleaning and disinfecting liquids or lens
cases and wearing these daily CLs eliminates
adverse reactions to contact lens solutions.
Another important aspect to consider with soft
CLs for myopia control is the level of compli-
ance in wearing time. The effect of wearing
multifocal soft CLs can be positively correlated
with wearing time. A study with a novel MFSCL
recommended a minimum of 5 h to slow myo-
pia progression, with increasing efficacy up to
8 h a day of wear [33]. In general terms it could
be advised to wear MFSCLs during school hours
and for schoolwork at home [11]. In this sense,
daily disposable CLs can provide high levels of
compliance because of the simplicity of this
modality of wear. To date, the only lenses
approved by the FDA and the European Con-
formity (CE marked) for myopia control in
children for daily use and replacement are
MiSight CLs. Other CE-marked soft CLs for
myopia control in children are Mylo (Mark’en-
novy Personalized Care Ltd, Majadahonda,
Spain) and Esencia® (Tiedra Farmaceutica S.L.,
Yecla, Spain).

How Could MiSight Be Utilized in Current
Management of Myopic Children: Who
Will Benefit? Who Would Not Benefit?

It is known that myopia will increase myopic
children wearing traditional single-vision spec-
tacles or contact lenses. If some design of
MESCLs were used it is expected to slow this rate
of progression. According to the FDA, MiSight
CLs are indicated for the correction of myopia
and for slowing its progression in children who
at the beginning of treatment are 8-12 years of
age with healthy eyes and have a refraction of —
0.75 to — 4.00 D (spherical equivalent) with no
greater than 0.75 D of astigmatism. In this sit-
uation, MiSight CLs are expected to slow myo-
pia progression by about 30-55%.

CONCLUSION

According to current scientific evidence, MiS-
ight contact lenses are an adequate treatment
for the control of myopia in children and young
adolescents. Their efficacy and safety have
allowed them to obtain FDA approval and the
specific CE marking for myopia control.
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