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Decrease of myopia progression
with 0.025% atropine

Diminuicdo da progressdao da miopia com atropina 0,025 %

Celso Marcelo da Cunha', Renato José Bett Correia?, Jéssica Teixeira Cunha’

ABSTRACT

Purpose: To demonstrate the efficacy of 0.025% atropine eyedrops in myopic children in Brazil for decreasing myopia progression
Methods: This was a prospective study with 60 children from Hospital Geral Universitdrio and Oftalmocenter Santa Rosa in Cuiabad,
MT, Brazil, aged between 6 to 12 years, with spherical equivalent refractive error of -1.00 to -6.00 diopters (D) and astigmatism of -1.00
D or smaller. They underwent a complete ophthalmological examination, corneal topography and optical biometry. Children were
assigned into two groups: group 1 used 0.025% atropine drop, once-nightly dosing, and it was prescribed total refraction in anti-reflective
coating lens; and group 2 was prescribed just total refraction. A new evaluation was conducted 2 years after that. Paired student’s t-test
was used to compare refractions, axial length and keratometry which were measured in an initial exam and after a two-year follow-up.
Results: Of the 60 children, the 30 in group 1 had an age mean and SD 8.21 +/- 1.72, and of the control group were 8.17 +/- 1.73 years.
Fourteen (46,66%) and 16 (53,33 %) were male, respectively. Myopic progression was significantly lower in group 1 (-0.43 +/- 0.19 D)
than in group 2 (-1.24 +/- 0.37 D) and axial length increase was also significantly smaller in group 1(0.19 +/- 0.09 mm) than in group
2 (0.48 +/- 0.12 mm). There were no significant statistical differences regarding keratometry between groups. Conclusions: Low dose
atropine eyedrops were effective in decreasing myopia progression in 65 % of this population studied for 2 years. Furthermore, a larger
scale randomized controlled study with longer follow-up seems warranted.
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Resumo

Objetivo: Demonstrar a eficacia do uso do colirio de atropina 0,025% em criangas miopes, no Brasil, para a diminui¢do da progressao
da miopia. Métodos: Realizou-se estudo prospectivo em 60 pacientes do Hospital Geral Universitario e Oftalmocenter Santa Rosa
- Cuiabd - MT, com idades entre 6 e 12 anos, com equivalente esférico da refrag@o entre -1,00 a -6,00 DE, refragdo cilindrica < -1,00
DC e taxa de progressao anual de 0,50 DE (ou maior). Efetuou-se exame oftalmolégico geral, topografia corneana e a medida do
diametro anteroposterior do globo ocular (DAP). Os pacientes foram divididos em dois grupos: em que o Grupo 1 recebeu colirio
de atropina 0,025%, todas as noites, e prescreveu-se a refracao total com lentes com antirreflexo de multicamadas; e, no Grupo 2,
somente a refracdo total. Nova avaliacdo foi realizada dois anos apds. O teste T Student pareado foi utilizado para comparagdes das
refracoes, DAP e ceratometrias, medidas no exame inicial e no exame com 2 anos de seguimento. Resultados: Das 60 criancgas, 30 eram
do Grupo 1 com idade média de 8,21 + 1,72 anos, e as do grupo controle com idade média de 8,17 + 1,73 anos. Quatorze (46,66%) e
16 (53,33%) eram do sexo masculino nos Grupos 1 e 2, respectivamente. O Grupo 1 revelou menor progressdao da miopia (Grupo 1:
0,43 £ 0,19D, Grupo 2: 1,24 + 0,37D) e menor crescimento do DAP em relagdo ao grupo controle (Grupo 1: 0,19 + 0,09mm, Grupo 2:
0,48 + 0,12mm). Houve diferenca estatisticamente significativa (P<0,05) entre o grupo tratado e o controle em relagdo a refragdo e
ao crescimento DAP. A topografia ndo teve mudanca estatisticamente significativa. Conclusio: A atropina em baixas concentragdes
foi eficaz em diminuir a progressao da miopia em 65% desta populacdo estudada, por 2 anos. No entanto estudos com maior nimero
de participantes e em diversas regidoes do Brasil poderiam demonstrar melhor esse fato.
Descritores: Erros de refragdo; Miopia; Atropina
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INTRODUCTION

the world. In Asian countries such as Singapore, Taiwan and

Hong Kong, there are studies showing alarming increases,
finding a prevalence of myopia among youngsters close to 80%. 3
In turn, studies in the US and European countries have shown
smaller increases, however significant in recent decades. ¥ The
rapid growth in the prevalence of myopia has suggested the
involvement of environmental factors, such as the extensive use
of near sight and low exposure to outdoor environments, and such
growth could not be explained by genetic involvement alone.®®

Studies in the world literature have been developed for several
decades on ways to control the progression of myopia.®*!” Of these,
the first studies were with atropine eyedrops, a non-selective
muscarinic antagonist agent. Almost all the studies demonstrated
adecrease in the progression of myopia in relation to the decrease
in the anteroposterior growth of the ocular globe.'V Besides
this way of control, there are several ways of controlling the
progression of myopia, and they can be didactically organized
in optical, pharmacological and environmental controls. The
optical ones are represented by the use of glasses with bifocal or
progressive lenses, bifocal contact lenses, and orthokeratology (e.g.
Ortho-K). Pharmacological controls use an atropine eyedrops, as
mentioned, pirenzepine, as well as the oral use of 7-methilxanthine.
The environmental forms of control, in turn, are mainly related to
greater exposure to sunlight. These forms of control are clinically
important when at least 40% of progression is prevented.(>!¥ In
the present article about these forms of control, more emphasis is
given to the use of atropine eyedrops, since it has demonstrated
high potential as a first choice treatment.

The control with atropine is dose-dependent. The higher
the concentration, the greater the progression control.®® The
use of atropine 1% in daily doses for 2 years showed almost no
progression in children.!"” Unfortunately, however, side effects
are also dose dependent, and most of the older studies used
high concentrations of atropine and thus led to high rates of side
effects and significant withdrawal rates. Photophobia, glare and
withdrawal of accommodation are the most frequent side effects,
which decrease with the use of progressive photosensitive lenses.
Other side effects such as headache, febrile state, hallucinations,
saliva decrease, follicular conjunctivitis, allergies are less frequent,
but these are the ones to increase those withdrawal rates.!""

To further discourage the use of atropine 1%, intense
rebounds following atropine interruption were reported, and it
was noted that, in this situation, progression values in one year
almost matched the placebo group.!” These facts corroborated
the poor use of this way to control myopia for decades. In recent
years,some studies with low concentrations of atropine called the
attention of the world ophthalmology, and one of the main ones
was ATOM 2, which used atropine in different concentrations
and showed that even with 0.01% it was possible to control 50%
of the myopia progression and, even better, almost without side
effects and with no significant rebound effect.(4!19

Low atropine concentrations are considered to be doses
below 0.02%, because at these doses it would not significantly
alter the accommodation to require further correction for near
sight nor cause photophobia.!'” Another study was proposed in
2010 with fewer participants and with 0.025%, and low rates of
side effects were also found.!®

The prevalence of myopia is variable in different regions of
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In Brazil, recent publications have revealed tolerance to
the use of atropine 0.025% without photosensitive lenses, and
using only multilayer antireflex lenses (20 in total. The one-year
follow-up demonstrated greater control when compared to the
group with photosensitive lenses.*20

In the present study, the progression of myopia in children
with the use of atropine 0.025% eyedrops without photosensitive
lenses was compared to the control group.

METHODS

A longitudinal and prospective non-randomized study
was carried out at the ophthalmology clinics of Hospital Geral
Universitario e Oftalmocenter Santa Rosa - Cuiaba, MT. The
study was registered in Brazil platform and approved by the
ethics committee. Patients with initial age between 6 and 12 years
were included.

Sixty patients were consecutively selected during the period
from January to April 2015 in the ambulatories of the first two
authors of this article, after the parents or legal representatives
were informed about the informed consent term and approved it.
Patients with visual acuity >0.07, spherical refractive equivalent
from -1.00 to -6.00 DE, cylindrical refraction <-1.00 DC, and annual
progression rate of > 0.50 DE (determined by the verification of
previous glasses and prescriptions) were included. We excluded
candidates who did not meet the inclusion criteria, with
anisometropia greater than 1.50 DE, altered rest of the general
ocular examination, irregular, premature, syndromic astigmatism,
neuropsychomotor changes, and those who interrupted eyedrops
for more than 10 following days or had incomplete follow-up.

A general ophthalmologic examination was performed
with visual acuity measurement with and without optical
correction, as well as coverage test, ocular motility assessment,
biomicroscopy of the anterior segment, ocular tonometry,
indirect binocular funduscopy, and objective refraction with
5 consecutive measurements with a Canon auto-refractor
after 40 min of cycloplegia, preceded by anesthetic eyedrops
(Proparacaine 0.5%), followed by 2 drops of cyclopentolate 1%
with a 5-min interval and 2 drops of tropicamide 1%. We also
evaluated computerized keratoscopy and the measurement of the
anteroposterior diameter of the ocular globe with optical biometer
(DAP). Patients were evaluated for correct medication use, visual
acuity, and non-cycloplegia refraction every four months. Further
complete exams were performed yearly as the initial exam.

Patients were divided into two groups as follows:

Group 1: received atropine 0.025% eyedrops every night,
and total refraction was prescribed with multilayer antireflective
lenses.

Group 2: had total refraction with colorless lenses.

The atropine 0.025% eyedrops were prepared at the local
manipulation pharmacy.

Statistical analysis was performed using the software SPSS
for Windows (Statistical Package for Social Sciences, version
9.0, SPSS Inc., Chicago, USA). The continuous variables were
compared using the Student’s t-test, and the categorical variables
using the chi-square test. The longitudinal changes for each
parameter (refraction, keratometry and DAP) were analyzed
with the Student’s t-test, comparing these initial results to those
of two years of follow-up. P <0.05 was considered statistically
significant.
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ResuLts

Of the 60 patients, 14 (46.66% ) and 16 (53.33% ) were male
in Groups 1 and 2, respectively. The average initial age was 8.21
+1.72 and 8.17 + 1.73 years, and the average initial myopia was
-3.63 + 1.21 and 3.89 + 1.28 D, the average initial DAP was 24.47
+0.81 and 24.23 + 0.46 mm, the average keratometry was 42.77 +
0.95 and 43.87 = 0.93 D for Groups 1 and 2 , respectively.

Of the 30 patients in Group 1, two were excluded because
they interrupted the use of eyedrops for more than 30 days, and
one in Group 2 for not returning for the final examination.

Regarding the data collected at the beginning of the study
and 2 years later, there was a significant reduction in myopia
progression in Group 1 (of 0.43 = 0.19 and 1.24 + 0.37 D for
Groups 1 and 2, respectively, p <0.05), and there was also a
significant reduction in the DAP in Group 1 (of 0.19 + 0.09 and
0.48 + 0.12 mm for Groups 1 and 2, respectively , p <0.05). There
was no difference in K for both Groups. Regarding the average
ages, there were no significant differences in refractions and DAP
between males and females.

Figure 1 shows the reduction of myopia progression in
Group 1.
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Figure 1: Differences between refractive measures in 2 years (in
Diopters)

Figure 2 shows the reduction in DAP growth in Group 1.
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Figure 2: Differences between DAP measures in 2 years (in mm)

Figure 3 shows the distribution of differences in refractive
measures during the two years of study.
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Figure 3: Distribution of differences between refractive measures in
2 years (in Diopters)

DiscussION

The World Health Organization has considered the control
of myopia as one of their five priorities for the coming years.?"
They took into account not only the financial impact, but also
the increased risks of the complications of high myopia already
reported in Asian countries.®? Therefore, the decrease in myopia
progression has remarkable clinical relevance due to the high
risks of functional vision loss associated to pathological myopia.

There are some more current theories to explain the
mechanism of action of atropine in decreasing DAP growth,
such as the inhibition of muscarinic receptors of amacrine
cells in the retinal medial periphery, the increase of intraocular
dopamine by increased light input, but they have not yet been
fully enlightened.®2¥

The lowest dose of atropine in the world is the concentration
of 0.01% used in the ATOM 2, but the ideal concentration was
not determined in the present study, but rather the comparison
of the results of the use of 0.5, 0.1 and 0.01%. The latter would
be the placebo in this study, but surprisingly it revealed to the
investigators good control, low side effects, and the absence of
therapeutic rebound after interruption of medication.*!9 Other
previous studies have used atropine 0.025% with low rates of
side effects reported as well.'® The study considered as maximum
acceptable dose 0.02%, and that could also bring greater changes
in accommodation and pupillary diameter, and detected high levels
of variation of accommodation amplitude among the results,
not found in a previous study of these authors.’” Some Asian
studies have suggested that new concentrations greater than
0.01% may be more effective in controlling myopia.® The higher
concentrations tended to saturate more the muscarinic receptors,
thus having a greater therapeutic effect, as demonstrated in the
present study with the 65% control of myopia progression in
relation to the control group.

Several studies have indicated that exposure to sunlight
leads to lower increases in DAP, thus decreasing the progression
of myopia.72 In the present study, the group treated did
not use photosensitive lenses to filter sunlight, they only used
multilayer anti-reflective lenses to reduce excessive intraocular
UV rays, which are related to other important eye damage such
as AMD.@? As the progression of myopia may be associated
to other ocular biometric factors, in order to suggest the use of
atropine eyedrops in relation to the control of myopia, besides
the refraction under cycloplegia, it is important to observe the
regularity and stability of the corneal topography and the growth
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of the dioptric power related to the growth of DAP, since the
progression of myopia by increased corneal curvature is not
controlled this way. In the present study, we achieved 60% less
growth of DAP in the group treated, corroborating previous
studies and suggesting that the control may also relate to the
lens'(14.20)

This study has some limitations, as the control group not
using the same type of lenses, not having a pre-treatment time
to observe the progression of myopia, not being randomized and
double-blind.

CONCLUSION

Atropine at low concentrations was effective in decreasing
the progression of myopia in 65% of this population studied for 2
years. The concentration of 0.025% suggests to be more effective
than 0.01%, and finally there is no need for photosensitive lenses.

The more children and youngsters being treated, the less
they will suffer from myopia in adulthood, and the lower the risks
of related complications they will have. However, studies with
more participants and in several regions of Brazil could better
demonstrate this fact.
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