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'.) Check for updates

The effectiveness of atropine eyedrops in preventing myopia progression in children has been confirmed, but cardiovascular effects have never been analysed. The
objective of this study was to assess cardiovascular changes after treatment with atropine 0.01% eyedrops in 60 paediatric patients who were treated with atropine
eyedrops due to myopic progression. Patients were analysed before treatment and 3 months after starting 1 drop daily. The parameters assessed were cardiovascular

constants and electrocardiographic data.

The average age was 10.2 years, with a higher women percentage. The average follow-up period was 3.5 months. No patients presented pathological
electrocardiographic findings and one patient reported symptoms: palpitations. A statistically significant decrease in heart rate (79 vs. 75 bpm) was reported, but without

clinical significance. No changes in blood pressure were observed.

In conclusion, chronic therapy with low doses of atropine as a treatment for myopia progression does not result in pathological heart changes.

Introduction

Atropine eyedrops have been an increasingly used treatment
for myopia progression in children since 2016 when the
effectiveness and safety of atropine eyedrops were confirmed
[1,2]. The first published studies were with atropine 1%, but
later new studies showed similar efficacy and fewer side effects
with lower concentrations, 0.5% and 0.01% [3-5]. The reported
adverse effects of atropine 0.01% eyedrops have been erythema
and ocular pruritus, although with a < 1% rate [4-6]. Pérez-
Flores, et al. [7] described a case of transient tachycardia in a
myopic patient treated with topical atropine 0.01 % eyedrops
(1/105 patients) that ceased with treatment suspension.

Although this drug has documented systemic effects in
the injected form, they have never been analysed in the low-
dose atropine’s topical form. Atropine’s action consists of a
parasympathetic inhibition and the systemic adverse effects
include tachycardia, atrial arrhythmias, and hypertension.

The objective of this study is to assess the cardiovascular
changes after treatment with atropine 0.01% eyedrops to
reduce myopia progression in children.

Patients and methods

Sixty patients were prospectively recruited for treatment
with atropine 0.01% eyedrops due to myopic progression of
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0.50 diopter or more per year. No patient was excluded because
of cardiac pathology, but six rejected it. Therefore, 54 patients
were analysed before atropine treatment and 3 months
after starting 1 daily drop in each eye of atropine eyedrops,
occluding the tear duct for 1 minute to minimize systemic
absorption. Parameters assessed were: somatometric data
(weight, height, and body mass index), constants (heart rate
and blood pressure), electrocardiographic data (P wave axis, PR
segment, and arrhythmic disturbances), and ultrasound data
(end-diastolic left ventricle diameter). To reduce the Heart
Rate (HR) variability the arithmetic mean was obtained from
an electrocardiogram and Automatic Blood Pressure and Heart
Rate Monitor measurements, in the supine position after resting
for 5 minutes. Cardiac ultrasound and electrocardiogram tests
were performed by the same operator. No patient was excluded
due to personal or family history of cardiac pathology.

Data were tested for normality using the Kolmogorov-
Smirnov test. Normally distributed data were summarised as
means and 95% CIs and analysed using the Student t-test.
Skewed data were expressed as medians and 25% - 75%
IQRs, and evaluated using a Wilcoxon nonparametric signed
rank test. p < 0.05 was accepted. The study was approved by
the hospital’s scientific committee and patients agreed to
participate through informed consent.

Results

The average age was 10.2 years (range: 5 to 14), with a
higher female percentage (68.5% vs. 31.5%). No patients
presented structural or arrhythmic pathological findings.

In two patients, a small patent foramen ovale was diagnosed
but it did not contraindicate atropine’s treatment.

The average follow-up period was 3.5 months (range:
1 to 12). All patients were asymptomatic, except a 12-year-
old girl who reported palpitations from the beginning of
treatment, which were diagnosed as sinus tachycardias due to
anxiety. Atrial premature beats were reported in an 8-year-
old girl, but an extended analysis with an ambulatory 24-hour
electrocardiogram resulted in a percentage < 1%. Statistical
data are summarized in Table 1.

Discussion

Atropine is a liposoluble substance, absorbed through
the conjunctival sac and nasal mucosa. Half of the atropine’s
dose goes directly into the systemic circulation, through
the conjunctival sac and nasal mucosa [8]. Atropine’s
cardiovascular effect consists of blocking acetylcholine at M2
muscarinic receptors. The parasympathetic inhibition in nodal
tissue results in an HR increase.

In the preventive treatment with atropine 0.01% eyedrops,
the total dose administered was 0.01 mg. HR variation or
significant arrhythmias with low doses of atropine have not
been found in current research [9,10].

Our study shows a statistically significant decrease in HR
(Figure 1) but without clinical relevance. Mean HR values in pre-
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Table 1: Comparative results before and after three months of treatment with atro-

pine 0.01% eyedrops.
| pre-atropine | _Post-atropine | p-value |
Weight (kg) 40.6 (37.1to0 44.1) 41.5(38.110 45.0) <0.01
Body Mass Index 18.3(17.41019.1) 18.3(17.5t019.2) 0.56
Heart rate (bpm) 79 (7510 82) 75 (7110 79) 0.01
Systolic Blood Pressure
(mmHg) 106 (104t0 109) 106 (103 to 108) 0.61
Diastolic Blood Pressure
(mmHg) 63 (61 t0 65) 61 (59 to 63) 0.29
P Axis (degrees) 45 (30 to 60) 45 (30 to 60) 0.13
PR Segment (msec) 125(120t0 129) =~ 124 (120 to 128) 0.32

Z score end-diastolic LV
diameter -0.7(-09t0-0.4)  -0.6(-0.8t0-0.4) 0.08
Values are expressed in mean and 95% Cls or median and 25-75% IQR (center 50%
of data); p - value calculated by Wilcoxon nonparametric signed rank test; bpm:
beats per minute.
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Figure 1: Heart rate box and whiskers plots at the beginning and after three months

of treatment with atropine eyedrops, which show a median and 25-75% interquartile
range. There was a significant difference in the Student t - test. HR: Heart rate.

atropine (79 bpm) and post-atropine (75 bpm) determinations
are framed in 25-75 percentiles of normal ranges of HR for
the 8-12 year-old population [11,12], therefore these HR values
could be observed in most rest measurements in normal
pediatric population.

There were no structural changes in the left ventricle or
in conduction velocity, and it is unlikely that atrial premature
beats documented in a patient were the consequence of atropine
treatment, because of their low percentage, common in normal
population. Nevertheless, atropine eyedrops were discontinued.
During follow-up, the patient continued to present a low
percentage of atrial premature beats in the follow-up.

No significant blood pressure variation was observed.
Atropine has a minimum effect on blood vessels due to the poor
number of muscarinic receptors.

This study has certain limitations. Thelack of a control group
and small sample size limit the statistical power strength and
prevent reaching firm conclusions, but we want to highlight
that no clinically relevant changes have been shown.
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Conclusion

In conclusion, chronic therapy with a low dose of atropine,
as a treatment for the prevention of childhood myopia
progression, does not appear to result in pathological heart
changes.
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