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Introduction: Atropine is being explored as a potent agent for arresting myopia progression for
ages. In our study, we attempt to investigate the efficacy of two different concentrations of atropine
in halting myopia progression in Indian eyes. Objectives: 1. To investigate the effect of atropine in
retarding progression of myopia. 2. To compare rates of retardation of myopia progression using
0.05% atropine and 0.1% atropine. Methods: Patients were selected from children between 6-18
yrs of age, visiting the outpatient department of our hospital, with spherical equivalent (SE) =>-1D
in both the eyes and spherical equivalent (SE) progression rate >= 0.5D/year. Groups with 0.05%
atropine eye drop, 0.1% atropine eye drops and control were allocated randomly. Myopia
progression was measured by the change in spherical equivalent and axial length at baseline and
every three months till one year. Results: In our study, a total of 48 eyes of 24 children were
included, out of which 83.33% were in the age group 6-12years. The mean change in spherical
equivalent in our study after one year was -0.72±0.21D, -0.11±0.096D and -0.19±0.18D in control,
0.1% and 0.05% atropine groups, respectively. Also, the mean change in axial length of our study
after one year was 0.45±0.15mm, 0.13±0.20mm and 0.11±0.02mm in control, 0.1% and 0.05%
atropine groups, respectively. Changes in both parameters were found to be statistically significant.
Conclusion: We conclude that night-time application of 0.05% and 0.1% atropine eye drops is
efficacious in retarding progressive myopia in Indian eyes.
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Introduction
The prevalence of myopia has increased all over the
world drastically over the past decade [1]. Myopia
prevalence in young children of South Asia has risen
to 95.5% [2,3]. Studies across Europe have also
shown a rising tendency of myopia among schooling
children [4]. These increasing trends also include
the increasing prevalence of high myopia (<-6D;
axial length>25mm). High myopia may lead to
myopic macular degeneration, foveal schisis and
glaucoma.2 There is a 30% absolute risk of severe
visual impairment in individuals with an axial length
of 30mm or more [5].

Currently, treatment options for progressive myopia
are conservative and pharmacological interventions
[6]. The results of the conservative regimens,
except for orthokeratology, are comparatively
unsatisfactory [7]. Pharmacological intervention has
been higher efficacy, especially atropine eye drops
[8].

Atropine is a non-selective muscarinic receptor
antagonist (M-antagonist). It has been widely used
in ophthalmology for ages as a cycloplegia inducing
pupil dilator. In 1864, Donders was the first to
suggest the usage of atropine as a pharmacological
treatment for progressive myopia [9]. In 2012, Chia
et al. concluded that daily application of 0.1% and
0.25% atropine was well-tolerated, and therefore,
recommended for children with progressive myopia
[10]. However, there are limited studies on the
potency of atropine on Indian eyes.

The mechanism by which atropine retards the
progression of myopia is still unknown. Some
authors suggest that the action of atropine on the
retinal and the scleral receptors leads to reshaping
the sclera, thus arresting the growth of the eyeball
[11]. There is another theory that proposes that the
pupil dilation caused by atropine leads to increased
ultraviolet exposure, which consequently may cause
the collagen bonds in the sclera to break and cross-
link, and therefore, curbing scleral growth [12].

Material And Methods
Setting Of Study- Hospital based.

Type Of Study- a prospective study.

Duration Of Study- 2 years

Sampling Methods-

Patients were selected randomly from patients
visiting the outpatient department of
Ophthalmology, LLRH, GSVM Medical College,
Kanpur

Sample Size Calculation- The sample size is
calculated using the following formula:

N = (Z1-α/2− Z1-β/2)2 SD2/d2

Z1-α/2= Level of significance

Z1-β/2= Power of the study

SD= Standard deviation

D = Effect size

Inclusion Criteria

Exclusion Criteria

Data Collection Procedure: Three groups were
allocated on a 1:1:1 basis.

Group 1: controls given placebo
(carboxymethylcellulose 5%) eye drops.

Group 2: children who were given 0.1% atropine
eye drops.

Group 3: children who were given 0.05% atropine
eye drops.

Myopia progression was measured by the change in
spherical equivalent (SE) and axial length (AL) at
baseline and every three months till one year.

SE was calculated using the standard formula:
(SE=sphere+1/2cylinder)
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01. Patients whose parents or legal guardians
consent to participate in the study.

02. Patients between 6-18 years of age.

03. Patients with spherical equivalent (SE) =>-1D.

04. Patients with SE progression rate >= 0.5D/year.

01. Uncooperative patients/legal guardians.

02. Patients with myopia related to retinal
dystrophies or collagen syndromes or any
posterior segment disease.

03. Patients with any anterior segment disease.

04. Patients with amblyopia or any ocular disease
other than refractive error.

05. Patients less than six years of age.

06. Patients with myopia < -1D.

07. Patients with SE<0.5D/yr.
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Ethical Consideration and Permission: The
study was approved by the ethical review committee
(Institutional Review Board) of our institution. It
was conducted following Good Clinical Practice
within Helsinki’s Declaration of 1975, as revised in
2000. The patients/subjects were selected after
getting an informed consent signed by their parents.

Statistical Analysis

Results
In our study, 48 eyes of 24 children were included,
out of which 20 (83.33%) were in the age group 6-
12years, whereas 4 (16.67%) were in the 13-
18years age group. Also, 13 (54.17%) children were
males compared to 11 (45.83%) females.

The mean change in spherical equivalent in our
study after one year was -0.72±0.21D,
-0.11±0.096D and -0.19±0.18D in placebo, 0.1%
and 0.05% atropine groups, respectively (FIGURE
1). Also, the mean change in axial length of our
study after one year was 0.45±0.15mm,
0.13±0.20mm and 0.11±0.02mm in placebo, 0.1%
and 0.05% atropine groups, respectively (FIGURE
2). Changes in both parameters were found to be
statistically significant. However, differences in
myopia progression (0.19 D) and axial length
change (0.14 mm) between groups were small and
clinically insignificant.

Out of the total 39 children included, the total
number of children excluded from the study was
15(51.72%).

Five patients from group 2 (0.1% atropine eye
drops) and one patient from group 3 (0.05%
atropine eye drops) were excluded from the study
due to complaints of blurring of near vision and
hence, difficulty in studying. Three patients from
group 2 (0.1% atropine eye drops) and two patients
from group 3 (0.05% atropine

Eye drops) were excluded from the study due to
unendurable photosensitivity. Four patients from
group 2 developed mild allergic reactions to the
eyedrops and, hence, were excluded from the study.
Therefore, the most common side-effect
encountered in this study was blurring of near vision
(Figure 3A).

Out of 15 children, who experienced adverse effects
due to atropine eye drops, 12(80%) children were
in the 13-18 years age group, while only 3(20%)
were in the 6-12 years age group  (Figure 3B).

 
Figure 1: Progression Of Spherical Equivalent
In 1 Year

 
Figure 2: Progression Of Axial Length In 1
Year (In Mm)

 
Figure 3 a: adverse effects (in both grpoups)
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Statistical analysis was performed using SPSS
21.0 (IBM SPSS Inc., Chicago, IL, USA) for
Windows statistical package.

The unpaired t-test was used as a test of
significance to compare variables between two
groups. The paired t-test was used to compare
pre-and post-treatment progression.

Probabilities were two-tailed and considered
statistically significant if p<0.05.
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Figure 3b : adverse effects in different age
groups

Discussion
Walline et al. [6] did a Cochrane database
systematic review on interventions to slow myopia
progression in children and concluded that the anti-
muscarinic topical medications are most effective in
controlling myopia progression. A similar evidence-
based review was carried out by Saw et al. [11].
With similar conclusions. Therefore, the
effectiveness of different anti-muscarinic agents is
being studied worldwide to cease the progression of
this refractive error [8,10,13,15,19].

In our study, the population included was entirely
Indian. Kothari et al. [13] also studied the efficacy
of atropine in myopia control in the Indian people,
but the concentration used was 1%. It has been
suggested that atropine may have different potency
in the scenario of Indian eyes since the density and
the distribution of these receptors differ significantly
in differently pigmented eyes [13,14].

The mean change in spherical equivalent in our
study after one year was -0.72±0.21D,
-0.11±0.096D and -0.19±0.18D in placebo, 0.1%
and 0.05% atropine groups, respectively, which
concurred with the findings in the Low-concentration
for myopia progression (LAMP) study by JC Yam et
al. [15]. They found out that the mean change in
the spherical equivalent of refraction was
-0.27±0.61D, -0.46±0.45D, -0.59±0.61D and
-0.81±0.53D in the 0.05%, 0.025% and 0.01%
atropine groups and placebo groups, respectively
[15].

The mean change in axial length of our study after
one year was 0.45±0.15mm, 0.13±0.20mm and
0.11±0.02mm in placebo, 0.1% and 0.05% atropine
groups, respectively.

JC Yam et al. [14] also found similar results in axial
length progression. The mean increase in axial
length was 0.20±0.25mm, 0.29±0.20mm,
0.36±0.29mm and 0.41±0.22mm in the 0.05%,
0.025% and 0.01% atropine groups and placebo
groups, respectively.

In the present study, change in spherical equivalent,
and axial length was found to be significant both for
0.1% atropine eye drops as well as 0.05% atropine
eye drops as compared to placebo eye drops
(p<0.01). However, these differences between
groups were statistically insignificant (p>0.05). This
is similar to results obtained by Chia et al. [10],
who did a five year clinical trial on Atropine to treat
myopia (ATOM) 2. The mean myopia progression at
2 years was −0.30±0.60, −0.38±0.60, and
−0.49±0.63 D in the atropine 0.5%, 0.1%, and
0.01% groups, respectively (P=0.02 between the
0.01% and 0.5% groups; between other
concentrations P > 0.05). The mean increase in
axial length was 0.27±0.25, 0.28±0.28, and
0.41±0.32 mm in the 0.5%, 0.1%, and 0.01%
groups, respectively (P < 0.01 between the 0.01%
and 0.1% groups and between the 0.01% and 0.5%
groups). However, differences in myopia progression
(0.19 D) and axial length change (0.14 mm)
between groups were small and clinically
insignificant.

Only those patients who did not miss or stop the
atropine eye drops during the study period were
included for the statistical analysis. Out of the total
29 children had, the total number of children
excluded from the study was 15 (51.72%).

Five patients (excluded from the study) stopped
using 0.1% atropine eye drops, and one patient
(excluded from the study) stopped using 0.05%
atropine eye drops due to blurring of near vision,
leading to trouble in doing near work. Three
patients (excluded from the study) stopped using
0.1% atropine eye drops, and two patients
(excluded from the study) stopped using 0.05%
atropine eye drops because of unendurable
photosensitivity despite prescription of
photochromatic glasses, four patients (excluded
from the study) developed an allergy to 0.1%
atropine. Therefore, the most common side-effect
encountered in our research was the blurring of
near vision. This is in contrast to results obtained by
Chia et al. [10], who observed allergic conjunctivitis
and dermatitis as the most common side effects,
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With 16 cases in the 0.1% and 0.5% atropine
groups and no cases in the 0.01% group. Although
there was no history of fever or rashes over the face
in our study, the instructions to occlude puncta after
instilling the eye drops were given to reduce the risk
of systemic side effects.

Out of 15 children, who experienced adverse effects
due to atropine eye drops, 80% of children were in
the 13-18 years age group, which suggests that the
use of atropine eye drops to arrest the progression
of myopia in the adolescent age group might be
more risky than beneficial. To our knowledge, there
is no other study that compares the adverse effects
of atropine eye drops in different age groups.

Tong et al. [16] reported rebound myopia
progression after stopping treatment. Similar results
were obtained by Huang et al. [17] and Chia et al.
[18]. Nonetheless, absolute myopia progression
after three years was found to be considerably less
in the atropine group than in the control group.

The mechanism by which atropine retards the
progression of myopia is still unknown. Some
authors suggest that the action of atropine on the
retinal and the scleral receptors leads to reshaping
the sclera, thus arresting the growth of the eyeball
[11,20,21]. There is another theory that proposes
that the pupil dilation caused by atropine leads to
increased ultraviolet exposure, which consequently
may cause the collagen bonds in the sclera to break
and cross-link, and therefore, curbing scleral growth
[12].

Limitations

Conclusion
Once-daily bedtime application of 0.05% and 0.1%
atropine eye drops was efficacious in retarding
progressive myopia in Indian eyes.

Dropout rate was more in the adolescent population,
which may be due to more near work. The risk
versus benefit ratio of usage of atropine eye drops
in this population was higher due to more adverse
effects.

More studies are required to determine the earliest
age for atropine eye drops for myopia.

Recommendations: By our study, we recommend
that 0.05% atropine should be used as early as
possible, preferably upon the diagnosis of myopia,
in young children. Once-daily nighttime application
is recommended.

What Our Study Adds To the Existing
Knowledge

Contribution of Authors: Dr (Capt) Anchal
Tripathi: Data collection, analysis and manuscript
preparation, Dr RC Gupta: Concept and study
design, Dr Shalini Mohan: Concept and statistical
analysis.
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