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COMPOSITION AND METHOD FOR PREVENTING OR DELAYING ONSET OF
MYOPIA COMPRISING ATROPINE

RELATED APPLICATIONS

[0001] This application claims the benefit of US Provisional Application No. 62/461,723, filed
February 21, 2017, The entire contents of the foregoing provisional patent application is

incorporated herein in its entirety for all purposes.

TECHNICAL FIELD

[0002] This application relates to methods of preventing or delaving the onset of myopia and
methods of reducing or preventing the progression of myopia by admimistration of composttions

comprising very low concentrations of atropine.
BACKGROUND

[0003] Myopia, otherwise known as, nearsightedness or short sightedness, is a type of
refractive error of the eye, in which the visual image is focused in front of the retina, typically
resulting in blurred vision of distant objects. Myopia is especially prevalent among Asians and
has been reported to be as high as 70-90% in Asian countries. Myopia may be corrected by
prescription lenses (for example, spectacies or contact lenses) or refractive surgery (for example,

LASIK or phakic mmtraocular lens implantation).

[0004] Patients having a higher degree of myopia are at a higher risk of developing sight-
threatening disorders such as degenerative retina changes such as peripheral lattice changes, tears
and detachment, myopic choroidal neo-vascalarization, myopic macular schisis and holes,
posterior staphvlomas, myopic macular degeneration, early—onset cataracts (in the 30s-40g),
open angle glaucoma. and peri-papiliary atrophy, optic disc tilt and pits. These disorders, if not
properly treated, may result in visual loss later in ife. Chuldren with carly onset myopia are
more likely to eventually develop high myopia. A recent Singapore-based paper pooling data
from the Singapore, Chinese, fndian and Malaysian adult studies showed that pathological
symptoms of myopia, in particular staphyloma and chonioretinal atrophy, worsened with the
progression of age, myopic refraction and axial length (Chang et al (2013)}. As such, controlling

the development and progression of myopia of a patient in childhood vears, so that the eventual
1



WO 2018/154440 PCT/1B2018/051039

myopia is less than would have otherwise been (¢.g., -5.00D rather than -10.00D), would bave a

major beneficial tupact on the life of the patient.
BRIEF SUMMARY

[B005] This application relates to using compositions comprising very low concentration of
atropine to prevent or delay onset of myopia, before myopia occurs, or preventing or reducing

the progression of myopia.

[0006]  In one aspect, this disclosure provides a method for preventing or delaying the onset of
myopia comprising administering to a subject in an eye a composition comprising less than
0.025% atropine. In some embodiments, the atropine 15 present in the form of atropine sulphate.
In some embodiments, composition comprises about 0.01% atropine. In some embodiments,
wherein the composition comprises about 8.001% to 0.0249% atropine. In some embodiments,
the composition comprising about 0.001%, 0.002%, 0.003%, 0.004%, 0.005%, 0.006%, 0.007%,
0.008%, 0.009%, 0.01 %, 0.011%, 0.012%, 0.013%, 0.014%, 0.013%, 0.016%, 0.017%, 0.018%,
0.019%, 0.02%, 0.021%, 0.022%, 0.023%, (.024%, 0.0245% or 0.0249% atropine. In some
embodiments, the sabject is 4 to 21 years old. In some embodiments, the subjectis 5 to 9 years

old. In some embodiments, the subject has pre-myopia.

{0007} In some embodiments, the composition is administered every other day, or at least once
daily. or at least twice daily. In some embodiments, cach administration is performed by
instilling at least one drop, at least two drops, or at least three drops to the eve, wherem each
drop contains about 20-100 microliter liquid. In some embodiments, the admimstration
continues for the pertod of at feast six months, one year, two years, three years, four years, five

years, SiX years, seven years, ten vears or longer.

[0008]  In some embodiments, the composition further comprises at least one pharmaceutically
acceptable excipient. In some embodiments, at least one pharmaceutically acceptable excipient is
selected from the group consisting of benzalkomuom chloride and hydroxypropyl
methylcellulose. In some embodiments, benzalkonium chloride is present in the composition at
a concentration of about 0.01%. In some embodiments, hydroxypropyl methyleellulose 1s
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present in the composition at a concentration of about 1%. In some embodiments, no

preservative excipients are present in the composition.

[0009]  In some embodiments, the Sphencal Equivalent (SE) of the eve 1s within the range of
from +1.00D to -0.49D before administration of the composition. In some embodiments, the SE

is measured by Autorefractor after administration of cvlcoplegia.

~
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{3010} In some embodiments, the subject has no astigmatism or has astigmatism of not more
than 1.50D as measured by cycloplegic or non-cycloplegic autorefraction before admiuistration

of the composifion.

{0011} In somce cmbodiments, the pupil of the eyve has no dilation or a dilation of no greater
than 2 mm, ¢.g., no greater than 1.9 mm, no greater than 1.8 mm, no greater than 1.7 mm, no
greater than 1.5 mm, no greater than 1.49 mm during the period of administration of the
composition. In some embodiments, the eve has no clinically significant loss of accommodation
or experience a loss of accommodation of no greater than 100, ¢.g., no greater than 9D, no
greater than 8 5D, no greater than 8 8D, or no greater than 8D, In some embodiments, the eye

has no clinically significant loss of near visual acuity from loss of accommodation.

[6012] In some embodiments, wherein the onset of myopia is delayed for greater than 6
months, 12 months, 18 months, two years, three vears, five years, six years, eight vears, or

longer.

[0013} In another aspect, this disclosure provides a method for reducing or preventing myopia
progression comprising administering to a subject in an eye a composition comprising less than
.025% atropine, wherein the composition is administered no more frequently than once every
two days, once every three days, or once every four days. In some embodiments, each
administration is performed by instilling at least one drop, at least two drops, or at least three
drops to the eye, whercin each drop contains about 20-100 microliter liquid. In some
embodiments, the SE of the eve is less than -1.50D before adounistration of the composition. 1o
some embodiments, the SE of the eve is within the range of from -0.50D to -1.50D before
administration of the composition. In some embodiments, the subject is between 4 to 21 years
old. In some embodiments, the subject is between 5 and 9 years old. In some embodiments, the
atropine 1s present in the form of atropine sulphate. In some embodiments, the composition
comprises about 0.001% to 0.0249% atropine, ¢.g., comprising about 0.001%, about $.002%,
about 0.003%, about 0.004%. about 0.005%, about 0.006%, about 0.607%, about 0.008%, about
0.009%, about 0.01 %, about 0.011%, about 0.012%, about 0.013%, about $.014%, about
0.015%, about 0.016%, about 0.017%, about .018%, about 0.019%, about 0.02%, about
0.021%, about 0.022%, about 0.023%, about 0.024%, about 0.0245% or about $.0249% atropine.
In some embodiments, the composition further comprises at least one pharmaceutically
accepiable excipient. In some embodiments, the at least one pharmaceutically acceptable
excipient is selected from benzalkonium chioride and hydroxypropyl methyicellulose. In some
embodiments, no preservative excipients are present in the composition.
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{6014} In some embodiments, the mean change of SE during a two year period following the
start of administration of the compaosition is reduced by at least 20% as compared to controls. In
some embodiments, freating a patient, e.g., a patient having pre-myopia, reduces the change in
refraction by at least 10%, at leat 209, at least 30%, or at least 40%, or at least 30%, ¢.g., at least
53% over a pertod of Z weeks, 1 month, 2 months, 6 months, one vear, two years or more from
the mitiation of the treatment. In some embodiments, treating the patient, e.g., a paticnt having
pre-myopia, reduces the inerease of Axial length by at least 10%, at least 15%, at least 20%, at
least 30% over a period of 1 week, 2 wecks, 1 month, 2 months, 6 months, one year, two years or
more from or more, from the initiation of the treatment. In some crubodiments, treating the
patient, ¢.g., a patient having pre-myopia, with the composition disclosed herein, can reduce
change in refraction by at least 109, at leat 20%, at least 30%, or at least 40%, or at least 50%,

e.g., at least 53%.

[6015] In some embodiments, admimstration of the atropine composition disclosed herein
reduces the change in refraction (1.¢., myopic refractive error shift) by at least 10%, e.g., at least
20%, at least 30%, or at least 40%, at least 50%, or at least 53% as compared to controls. In
some embodiments, freating the patient, ¢.g., a patient having pre-myopia, with the composition
disclosed herein reduces the rate of myopia progresssion or myopia shift by at least 10%, e.g., at
least 20%, at least 30%, or at feast 40%, at lcast 50%, or at least 33% atter onset of myopia as
compared to controls. In some embodiments, treating the patient with the composition disclosed
herein mereases the length of the time period from initiation of the treatment to onset of myopia
by at least 10%, e.g.. at least 20%, at least 309, or at least 40%, at least 50%, or at least 53% as

compared to controls.

[0016] In some embodiments, the pupil of the eve has no dilation or a dilation of no greater
than 1.9 mm, no greater than 1.8 nun, no greater than 1.7 mum, no greater than 1.5 mun, no greater
than 1.49 mm during the penod of admmistration of the composition. In some embodiments, the
eye has no loss of accommodation or a loss of accommodation of no greater than 10D, e.g., no
grcater than 9D, no greater than 8.5, no greater than 8.8D, or no greater than 813,

[00177  Also provided in this disclosure 1s a use of atropine in the preparation of a composition
for preventing or delaving the onset of myopia progression and the composition comprises less

than 0.025% atropine.

[0018] Also provided in this disclosure is a use of atropine in the preparation of a composition

for reducing or preventing myopia progression in a subject that has a SE of less than -1.50D,
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wherein the composition comprises less than 0.025% atropine, wherein the composition is

admunistered no more frequently than once every two days.

f0019]  Also provided herein is a composition for use in a method of preventing or delaying the
onsct of mvopia progression, wherein the composition comprises less than 0.025% atropine. In

some embodiments the composition comprises 0.001% to 0.0249% atropine.

[0020]  Also provided herein 1s a composition for use in a method of reducing or preventing
myopia progression in a subject, wherein the composition comprises less than 0.025% atropin,
wherein the composition is administered no more frequently than once every two days. In some
embodiments, the subject has a SE of less than -1.50D. In some cmbodiments, the subject has a
SE of less than ~0.50D,

BRIEF DESCRIPTION OF THE DRAWINGS

[8021] FIGs. LA and IB show cffect of atropine treatment on axial elongation and refractive

error, respectively.
{0022} FIG. 2 is a schematic of a flow chart illustrating the study design of ATOM3.

{00237 FIGs. 3A and 3B show the effect of pre-treatment with 0.01% atropine on ocular

biometry n lens-induced myopia n C37BL/6J nice.

DETAILED DESCRIPTION

[0024] Scveral studies on myopia control (preventing the progression of myopia) include the
use of contact lenses, spectacles and pharmacological agents in the form of topical eye drops,
mostly pertaining to the use of atropine or anti-muscarinic agents. Al of these forms of myopia
control therapy aim to slow down progression of myopia of children who have already become

myopic,

[0025] Previously, Atropine in the Treatment Of Myopia study (ATOM) trials ATOMI and
ATOM?, involved voung children between ages 6-12 old, who were already myopic, having SE
of at least -2.00D, and were progressing in myopic degree, prior to study recruitment. Various

concentrations of atropine when administered at least once daily have been shown to effective in
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preventing or reducing progression in these myopic children. See, for example, WO

2012/161655.

f0026] However, no clinical trials to date have been performed to assess the feasibility of
preventing the ounsct of myopia using very low concentration of atropine, before myopia occurs.
No studies have been performed assessing the effect of using a composition comprising very low

concentration atropine at no more frequently than every other day on progression of myoptia.

{00277  The apphication s directed to using a composition comprising very low concentration
of atropine to prevent or delay onset of myopia, before myopia occurs, and also using the
composition no more frequently than once every two days, to reduce progression of myopia after

the patient has already developed low myopia.

DEFINITIONS
f0028] Unless otherwise noted, all concentration unit refers to weight to volume. When a value
of a parameter is referred as bemng within a range, the parameter’s value can be the lower limit or

higher linnt, or any value in between.

[6029] Unless otherwise noted, whenever the language refer to that an SE value is greater or
higher than a negative reference valoe, it means that the SE value is a negative valoe and the
absolute value of which is greater than that of the negative reference value. For example, an SE

value that is greater than -0.5D can be -1.0D.

[003¢] Unless otherwise noted, whenever the language refers to an expression “A+/-B”, A
refers to the mean and B refers to the standard deviation (“SD™). For example, a dilation of 0.74

+/~ .75 mm, refers to a mean dilation of 0.74 mm with a SD of 0.75.

{0031} The term “about” when used m conjunction with a value means any value that is
reasonably close to the value, 1.¢., within the range of + 10% of the value. In particular, 1t would
include the value itself. For example, both a value of 0.009% and a value of 0.011% are deemed
to be “about 0.01%”.

{0632] The term “myopia” refers to a patient’s condition in which the patient has at least one
eye with an SE value greater than -0.5D, for example, -1.0D, - 2.0D. Depending on context,

“myopia” also refers to the condition of the eye, the SE value of which is higher than -0.5D.

[0033] The term “pre-myopia” refers to a patient’s condition in which the patient has at least

one eve with an SE value within the range of -0.49D to 1.00D. Depending on contexi, myopic
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can also refer to the condition of the eve, the SE value of which is within the range of -0.49D to
1.00D.

[0034] The term “low myopia” refers to a patient’s condition in which the patient has at least
ong ¢y with an SE value within the range of -0.50D to ~1.508. Depending on context, “low
nyopia” can also refer to the condition of the eve, the SE value of which is within the range of -

0.50D 10 -1.50D.

[0035]  The term “high myvopia” refers to a person having at least one cve with an SE value that
is greater than -5.0D. Depending on context, “high myopia” can also refer to the condition of the

eye, the SE value of which is greater than -3.0D.

f0036] The term “drop” refers to the a unit of measure of volume, which is equal to the amount
dispensed as one drop from a dropper or drip chamber to the eve. Typically, a drop contains 20 -
100 microliter liquid. In some cases, a drop contains between 30 microliter to 70 microliter,

¢.g., about 30 nucroliter higuid.

[00377 'The term “patient” or the term “subject”, used nterchangeablv in this disclosure, refers
to any individual, regardless of the status of myopia. In some embodiments, the patient is a child
between S and 12 years old, e.g., between 5 and 9 vears old. In some embodiments, the patient is

a child between 5 and 9 years old who has pre-myopia.

f0038] The term “atropine composition” refers {0 a composition comprising atropine or an
atropine salt, ¢.g., atropine sulfate or atropine acetate. As such, in the case when atropine is
present in the salt form, e.g., atropine sulfate, the concendrations of atropine referred to weight to

volume concentration of the atropine salt in the atropine composition.

{0039 The term “unit dosage regimen,” as used herein, refers to physically discrete units
suitable as unitary dosages for human subjects, each unit containing a predetermuned quantity of
a compound (e.g., atropine, as described herein} or compounds, calcudated in an amount
sufficient to produce the desired treatment effect. In some cases, the compound, ¢.g., atropine, is
prescut in each wnit in association with a pharmaceutically acceptable diluent, carrer or vehicle.

In some cases, each unit contains no preservatives,

MYOPIA
{00401 Refractive errors refer to conditions in which the eye does not bend light correctly,

resulting in a blurred wwage. The main types of refractive crrors include myopia
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(nearsightedness), hyperopia (farsightedness), presbyopia (loss of near vision with age}, and
astigmatism. Myopia is associated with axial elongation, which results in the eve ball being
clongated and/or the comea becomes too curved. As axial elongation progresses, the eveball
may become too long or the comea {the clear front cover of the eye) is too curved, and as a
result, the light entering the eye is not focused correctly, and distant objects ook blurred.
Mvopia is also dependent on comea curvature and lens power. Although myopia can develop at
any age, typically the onset of myopia occurs during the grade school vears and progresses until

growth of the eve is completed.

{0041} Myopia is commonly assessed using spherical equivalent (SE) in ophthalmology
clinics. The spherical equivalent is a single number i dioptres, and may be defined as a
spherical power whose focal point comneides with the circle of least confusion of a
spherocvelindrical lens. SE is determimned based on the values of sphere and cylinder of the eye
and commonly expressed as the sum of the sphere value and one half of the cylinder value. The
spherical equivalent is thus a convenient clinical method of representing data from several

sources regarding refractive power. As myopia progresses, the refractive power changes into a

negative value—a refractive error develops—, the axial length increases, and the absolute value
of SE mcreases (the SE changes into a more negative value). Myopia ocours as a result of failure
ot the normal process of erametropization, which is essentially endogenous to the eve. Therc is a
mismatch between the focal length and the axial length of the eye, with the latter being too long
for the refractive power of the lens and cornea. So, as myopia progresses, there 15 a shift in
refractive power from hyperopic to myopic. In animal studies, myopia is typically assessed by
measuring this refractive power (i.¢., refractive error) in diopters and also measuring the axial
length elongation. A diopter is a unit of refractive power that 1s equal to the reciprocal of the
focal length (in meters) of a given lens. Refractive error change was recorded in diopters for

animal studies as with spherical cquivalent 1n the ophthalmology clinic.

f6042] Myopic patients have at least one eye the Spherical Equivalent (“"SE”) of which is
-0.5D or higher, e.g.. -2.0D or higher. The higher the absolute SE value, the higher degree of
myopia. Patients do not have myopia typically have a positive SE value or a negative SE value

{ess than -0.5D.

PATIENTS

f0043] In one aspect, the disclosure provides methods for preventing or delaying the onset of
myopia by administering to a subject a composition comprising a very low concentration of
atropmne. For this aspect of the invention, the subjects are not ayopic before the atropine

&
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treatment, 1.¢., the SE of the eve is a positive value or a negative value less than -0.5D. In some
embodiments, the subject is at a pre-myopic stage before being treated with atropine and they
have a SE value within the range of +1.00D t0 -0.49D, e g, 0.30D 10 -0.49D0, or 0.50D to0 -
0.40D.

[8044] In another aspect, the disclosure provides methods for reducing or preventing myopia
progression in a subject comprising administering a composition comprising very low
concentration of atropine, which is administered to the patient no more frequently than once
every two days. In some cascs, the subject has low myopia, 1.¢., having a negative SE value

higher than -0.5D but less than -1.50D.

[0045] A patient who can benefit from atropine treatments as disclosed herein can be of any
age group. In some emboduments, the patient is at least 5 vears old. In preferred embodiments,
the patient s a child at an age that is within the range of 5-17, ¢.g., 5-12, e.g., 5- 9 years old. In
some cases, the patient is at an age that is within the range of 5-6 years or 7- 9 years old. In
some cases, the patient has no history of cardiac or significant respiratory illness. In some cases,
the patient has distance vision correctable to logMARD.2 or better in both eyes determined by the
log Mar vision chart. In some cases, the subjects have normal intraccular pressure of not greater
than 21 mmHg as determined by tonometry. In some cases, the subject has at least one parent
who 1s myopic. . In some cases, the patient has normal ocular health other than bemng myopic or

PIre-Myopic.

[0046] Methods that can be used to determune the ocular health of a patient are well known,
Non-limiting exemplar methods inclode shit lamp examination, fundus photography, Intraccelar
lens (J0L) Master biometry, and/or cyeloplegic autorefraction/ autokeratometry. In some cases,
two, three or all of the aforementioned methods are performed to evaluate the pationt’s ocular

health, including assessing the degree of myvopia by determuning SE values.

ATROPINE

[0047] Atropine is a non-selective muscarinic antagonist, which degrades slowly, typically
wearing off in 7 to 14 days. Currently, atropine is used as a cveloplegic to temporarily paralyze
the accommaodation reflex to dilate the pupils. Atropine can also be used to treat a number of
discase related to cve, such as uveitis and carly amblvopia, and has been used previously for
treating patients already have moderate to high myopia, 1.¢., having a negative SE value of

higher than -2.00D. In both human and mouse, atropine can bind to five types of muscarinic
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receptors that are primarily present in the fibroblasts of the sclera. These sclera fibroblasts are

responsibie for controlling the sclera growth.

f0048] Throughout the disclosure, the term “accommaodation amplitude” | used
uterchangeably with the term “accommodation”, refers to the ability of the eye to focus onnear
objects. Atropine can cause systemic as well as local side effects such as pupil dilation and a
decrease of accommodation amplitude. An increase in papil size would result in an exponential
increase in the amount of light entering the eve and may cause glare and photophobia. Excessive
amounts of ultraviolet light entering an cye may increase the risk of cataract or macular
degeneration. A decrease in accommodation amplitude may reduce near vision such that

children affected by this need bifocal or progressive glasses to read or see close objects.

{00491 This disclosure provides methods of preventing or delaying the onset of myopia by
admimstering to the eye a composition comprising a very low conecentration of atropine. Also
provided are methods of reducing or preventing the progression of myopia by administering the
low concentrations of atropine in a low frequency, t.e. no more frequently than once every two
days. The composition typically comprises less than 0.025% atropine, e.g., about 0.001% to
about 0.0249% atropine, about .005% to about 0.002%, about 0.008% to about 0.0153%, e.g.,
about 0.009% to about 0.012%. In particular cmbodiments, the composition comprises about
0.01% atropine. In some embodiments, the composition comprises about 0.001%, about 0.002%,
about 0.003%, about 0.004%, about 0.005%, about 0.006%, about 0.007%, about 0.008%, about
0.009%, about 0.01 %, about 0.011%, about 0.012%, about 0.013%, about 0.014%, about
.015%, about ,016%, about 8.017%, about 0.018%, about 0.019%, about 0.62%, about

(.021%, about .022%, about 0.023%, about 0.024%, about 0.0245% or about $.0249% atropine.

>

In some embodiments, atropine in the composition is present as a salt, e.g., atropine sulfate.

[0056] In some embodiments, treating the patient with the composition disclosed herem can
delay the onset of myopia for greater than 1 month, greater than 3 months, greater than 4 months,
greater than 5 months, greater than 6 mounths, greater than 12 months, greater than 18 months,
greater than two vears, greater than three years, greater than five vears, greater than six vears, or
greater than eight years as compared to controls. For purpose of this disclosare, controls refer to
individuals who are not treated with the atropine composition disclosed herein. In preferred
emnbodiments, the individuals in the control group are from the same age group and at the same
premyopic or myopic stage as the individuals who are treated with the compositions disclosed

herein.
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{6051} In some embodiments, treating the patient, €.g., a patient having pre-myopia, with the
composition disclosed herein can reduce the increase of Axial length ( the length of the axis from
the center of the cornea to where the image is most clear on retina) by at least 10%, at least 15%,
at least 20%, at least 30% over a period of one week to eight years, e.g., one month to five years,
four months to four years, six months to three years, or one vear to two years from the initiation

of the treatment.

{0052} In some embodiments, treating the patient, €.g., a patient having pre-myopia, with the
composition disclosed herein, can reduce change m refraction (1.¢., myopic refractive error shift)
by at least 10%, e.g., at least 20%, at least 30%, or at least 40%, at least 50%, or at least 53% as
compared to controls. In some embodiments, treating the patient, e.g., a patient having pre-
myopia, with the composition disclosed herein can reduce the rate of myopia progresssion or
niyopia shift by at least 10%, e.g., at least 20%, at least 30%, or at least 40%, at least 50%, or at
least 53% after onset of myopia as compared to controls. In some embodiments, treating the
patient with the composition disclosed herein can increase the length of the time period from
inttiation of the treatment to onset of mvopia by at least 10%, ¢.g., at least 20%, at least 30%, or

at least 40%, at least 50%, or at least 53% as compared to controls,

PHARMACEUTICAL COMPOSITIONS

[B053] In some embodiments, the present invention provides a pharmaceutical composition
inclading a pharmaceutically acceptable excipient and atropine and the method of administering
the compasition for preventing or delaying the onsct of myopia or reducing or preventing

progression of myopia.

[00534] The pharmaceutically acceptable excipients include carbohvdrate or protein fillers
nclude, but are not limited to sugars, including lactose, sucrose, mannitol, or sorbitol; starch
from com, wheat, rice, potato, or other plants; celiulose such as methvl cellulose, hvdroxvpropyl
methyicellulose, or sodium carboxymethylcellulose; and gums meluding arabic and tragacanth;
as well as proteins such as gelatin and collagen. If desired, disintegrating or solubilizing agents
may be added, such as the cross-linked polyviny! pyrrohidone, agar, alginic acid, or a salt thercof,
such as sodium aiginate. In some embodiments, the pharmaceatically acceptable excipient
comprises benzalkonium chloride, at a concentration within the range of 0.005% to 0.02%, ¢.g.,
about #.01%. Tn some embodiments, the pharmaceutically acceptable excipient comprises
hydroxypropyl methyiceliulose at a concentration within the range of 6.3% to 2%, ¢.g., about
1%. In some embodiments, the pharmaceutically acceptable excipient comprises both
hydroxvpropyl methyleellulose and Benzalkonium Chioride.

i1
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{3035] In some embodiments, the atropine composition 18 prepared in liguid form for eye
adnunistration. Details on techniques for formulation and adounistration are well descrbed in
the scientific and patent literature, see, e.g., the latest edition of Remington's Pharmaceutical

Sciences, Maack Publishing Co, Easton PA ("Remington's").

[8056] Liquud form preparations include solutions, suspensions, and emulsions, for example,
water or water/propyiene glycol solutions. Solations suitable for eyve administration can be
prepared by dissolving the active component in water and adding suitable colorants, stabilizers,
buffers, dispersants, solubilizing agents, preservatives, and/or thickening agents as desired. In
some embodiments, the solution can be made by dispersing the fincly divided atropine in water
with viscous material, such as natural or synthetic gums, resins, methyleeHulose, sodium
carboxymethylcellulose, hydroxypropylmethyicellulose, sodium alginate, polyvinvipyrrolidone,
gum tragacanth and gum acacia, and dispersing or wetting agents such as a naturally occurring
phosphatide (e.g., lecithin}, a condensation product of an alkylene oxide with a fatty acid {e.g.,
polvoxyethylene stearate), a condensation product of ethyiene oxide with a long chain aliphatic
aleohol (2.2, heptadecacthylene oxycetanol), a condensation product of ethylene oxide with a
partial ester derived from a fatty acid and a hexitol {e.g., polvoxyethylene sorbitol mono-oleate),
or a condensation product of ethylene oxide with a partial ester derived from fatty acid and a
hexitol anhydride {e.g., polyoxyethylene sorbitan mono-oleate). The agueous suspension can
also contain one or more preservatives such as othyl or npropyl p-hydroxybenzoate or

benzalkonium chioride.

[0087]  The pharmaceutical compositions can be packaged in unit dose regimen. This can
reduce administration error and contamination. In some embodiments, the pharmaceutical

composition is a preservative-free composition in a unit dose regimen.

{00581  Also included are solid form preparations, which are mntended to be converted, shortly
before use, to liquid form preparations for eye administration. Solid form preparations include
powders, tablets, pills, capsules, cachets, suppositories, and dispersible granules. A solid carrier
can be one or more substances, which may also act as diluents, binders, preservatives, tablet
disintegrating agents, or an encapsulating material.

{06591 The pharmaccutical formulations of the disclosure can be provided as a salt and can be
formed with many acids, including but not limited to subfuric, hydrochloric, acetic, lactic,
tartaric, malic, succinic, etc.  Salts tend to be more soluble in aqueous or other protonic solvents

that are the corresponding free base forms. In other cases, the preparation may be a lvophilized
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powder in 1 mM-50 mM histidine, 0.1%-2% sucrose, 2%-7% mannitol at a pH range of 4.5 to

5.5, and the lyophilized powder is combined with buffer prior to use.

{0068} The pharmaceutical preparation is preferably in unit dosage form. In such form the
preparation is subdivided mto unit doscs containing appropriate quantitics of the active
component, atropine. The unit dosage form can be a packaged preparation, the package
containing discrete quantities of preparation, such as packeted tablets, capsules, and powders or

solations in droppers, vials or ampoules.

ADMINISTRATION

[0061] The atropine composition disclosed herein can be delivered to the ove via a topical
route, formulated as solutions, suspensions, emulsions, gels, ointments, pastes, ¢tc. In some
cases, the atropine composition is formulated as a solution to be applied, one drop per eve for
each admumstration. Typically, one drop has a volume of between 20 L and 100 ul, eg., 25
ul- 60 ul, e.g., 30 ul. The atropine composition can be administered any time during the 24
hours in a day. In some cases, the atropine solution is administered to these patients once, twice,
or more times per day to prevent or delay the onset of myopia in patients; especially those are at
a pre-myopic stage. In some cases, the atropine solution is applied every two days, every three
days, or every four days to reducc or prevent progression of myopia in patient, especially those
who have low myopia. In some cases, each adnunistration is performed by instilling at least one
drop, at least two drops, or at least three drops to the eve, wherein each drop contains about 20-

100 microliter Hguid.

f0062] The duration of treatment with atropine to treat patients, e.g., children having pre-
myopia or low myopia, can vary according to severity of the condition in a subject and the
subject’s response to atropine. Tn general, the composition disclosed herein, comprising very low
concentration of atropine, ¢.g., about 0.01%, can be administered for a very long term and
without causing clinically-significant adverse effects. Treatment with the atropine in accordance
with the ivention thus may last for as long as five, six, eight, ton vears or even longer. In some
embodiments, the composition can be adnunistered for a peniod of about 4 weeks to 10 vears,
more typically about 6 weeks to about 5 years, most typically about 1 vear to 2 vears. Saitable
periods of administration also include about 6 months to about T year, 18 months to 2 years, 9 to
16 months, 16 to 24 months, 16 1o 32 months, 24 to 32 months, 24 to 48 months, 32 to 48
months, 32 to 52 months, 48 to 52 months, 48 to 64 months, 52 to 64 months, 32 to 72 months,
64 to 72 months, 64 to 80 months, 72 to 80 months, 72 to 88 months, 80 to 88 months, 80 to 96
months, 88 to 96 months, and 96 to 104 months. Suitable periods of administration also include

i
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5,6,7.8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 24, 25, 30, 32, 35, 40, 45, 48, and 50
months. Generally administration of the atropine composition should be continued until

clinically significant improvement of the condition 1s observed.

[0063]  In some cmbodiments, administration of an atropine composition is not continuous and
can be stopped for one or more periods of time, followed by one or more periods of time where
administration resumes. Suitable periods where administration stops include 5 to 9 months, 5 o
16 months, 9 to 16 months, 16 to 24 months, 16 to 32 months, 24 to 32 months, 24 to 48 months,
32 10 48 months, 32 to 52 months, 48 to 52 months, 48 to 64 months, 52 to 64 months, 3210 72
months, 64 to 72 months, 64 to 80 months, 72 to 80 months, 72 to 88 months, 80 to 88 months,
80 1o 96 months, 88 to 96 months, and 96 to 100 months. Suitable periods where administration
stops also include 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 24, 25, 30, 32, 35, 40,
45,48 50,52, 55, 60, 64, 65, 68, 70, 72, 75, 80, 85, 88 90, 95, 96, and 100 months.

[0964] The atropine composition disclosed herein can be used in combination with other active
agents known to be useful for preventing onset or progression of myopia, or with adjunctive

agents that may not be effective alone, but may contribute to the efficacy of atropine.

[0065]  An atropine composition can be placed in an appropriate container, such as bottles or
droppers, and labeled for treatment of an indicated condition. For administration of the atropine
composition, such labeling would include, e g., instructions concerning the amount, frequency
and method of administration.

[0066] The atropine composition can also be prepared into unit doses containing appropriate
quantitics of the active component, atropine. The unit dosage regimen can be a packaged
preparation, the package containing discrete quantities of preparation, such as packeted tablets,

capsules, and powders or solutions in droppers, vials or ampoules.

DETERMINING THE EFFECTS OF ATROPINE

[0067] This disclosure provides a method of preventing or delaying the onset of myvopia o
subjects having no myopia before being treated. Atropine’s effect on preventing or delaying the
onset of mvopia can be assessed bv examining the eve during periodic, scheduled visits during
treatment and determining the timing when the patient first becomes myopic, i.¢., when the
patient’s SE reaches about -0.5D or slightly above. The timing is then compared with the timing
of the onset of myopia in a control group whoe does not receive atropine treatment, but will
receive vehicle placebo eve drops. The control subject is typically of age and ethnic background

that is the same as or very similar to the patient treated with atropine. The subjects in the control
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group may also have ocular health status comparable to that of the individuals in the treatment
group before the beginning of atropine treatment. In preforred embodiments, the individuals
from the control group are pre-myopic and between ages of 5 and 9. Ocular health of these
individuals can be determined using the methods above and may include one or more of the
following: measuring distance and near logMar visual acuity, performing non-cvelopletic
autorefraction/autokerametry, performing cover tests, performing lensometry, measuring
photopic pupil diameter, and measuring amplitude of accommeodation. In some embodiments, the
data related to timing of onset of myopia of a control are average historical patient data in

existing clinical databases.

{0068} Patients selected for treatment are monttored for ocular health at the beginning of the
treatment and during periodic examinations duning and/or after treatment. In some cases, the
patients are monitored, e.g., every four, five, six months, seven, or eight months during and/or
after the treatment period. In some cases, patients are examined for ocular health, including the
degree of myopia at the 6th, 12th, 18th, 24th, and 30th month after treatment begins. Parameters
that can be used to determine SE are also recorded at each visit and SE values are determined

afterwards.

[0069] Pre-myopic subjects. e.g., children between the ages of 5 and 9, who do not recetve any
treatment, typically develop mvopia within 6 to 12 months. Treating patients with the
composition disclosed herein can prevent or delay the onset of myopta. Tvpically, the
composition comprises less than 0.025% atropine, ¢.g., about 0.001% to 0.0249% atropine. In
particular embodiments, the composition comprises about 0.01% atropine. In some
embodiments, the composition comprises about 0.001%, about 0.002%, about $.003%, about
0.004%, about (.005%, about 0.006%. about 0.007%, about 0.008%, about 0.009%, about (.01
%%, about 0.011%, about 0.012%, about 0.013%, about 0.014%, about 0.015%, about 0.016%,
about 1.617%, about 0.018%, about 0.019%, about 0.029%, about 0.021%, about 0.022%, about
(.023%, about 0.024%, about 0.0245% or about 0.0249% atropine. In some embodiments,
atropine in the composition is present as a salt, ¢.g., atropine sulfate. In some cases, the patient
does not develop myopia until after two vears, after three vears afier being diagnosed as having
pre-myopia. In some cases, the onset of myopia is delaved for greater than 6 months, 12 months,
18 months, two years, three years, five vears, six years, gight vears, or longer as compared to

controls.

{30706} The disclosure also provides a method of reducing or preventing the progression of
myopia using the atropine compositions disclosed above. In some cases, these patients have
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already been diagnosed as having low myopia. As with assessing the composition’s effect on
preventing or delaying the onset of mvopia, the effect on preventing or delaying progression of
myopia can also be evaluated by monitoring the patients peniodically before, during, and/or after
the atropine treatment period. Ocular health parameters are obtained during these examinations
and SE values arc determined and are compared with SEs in controls over the same length of
period of time. In some cases, no change in SE 15 observed during and afier the treatment with
the composition comprising very low concentrations atropine, indicating the atropine treatment
prevents the progression of myopia. In some case. myopia still progresses and the negative SE
values continue to increase, but the increase is smaller as compared to the imcrease in SE in the
controls, indicating that the progression of myopia is reduced. In some embodiments, the
atropine treatment over a period of time can redace the mean change of SE by at least 20%, at
least 30%, at feast 40%, at least 50%, at least 60%, at least 80% as compared to controls over the
same length of period of time. In some cases, the period is six months, one year, two vears, three

vears, five years, or 8ix years, or longer.

[0071]  The compositions disclosed hercin comprise very low concentrations of atropine, ¢.g.,
less than 0.025%, e.g., 0.01%, and they do not cause sigmificant, adverse effects, such as pupil
dilation and/or accommodation loss. The pupil dilation associated with the treatment is often no
greater than 2 mm, ¢.g., no greater than 1.9 mum, no greater than 1.8 mum, no greater than 1.7 num,
no greater than 1.5 mm, or no greater than 1.49 mm. Typically, patients treated with the
composition disclosed above may experience pupil dilation of 0.74 +/- 0.75 mm. The loss of
accommaodation associated with the treatment is also minimal, typically no greater than 10D,
¢.g., no greater than 913, no greater than 8.5D, no greater than 8.8D, or no greater than 8D,
Typically, patents treated with the composition disclosed above may experience a loss of

accommodation of 4.6 +/-4.2D.
EXAMPLES

{0072]  The following examples are for illustrative purposes only and should not be mterpreted
as imutations of the claimed invention. There are a variety of altemative techniques and
procedures available to those of skill in the art which would similarly permit one to suceessfully

perform the intended mvention.

EXAMPLE 1. INDUCING FORM DEPRIVATION MYOPIA IN MOUSE

[60731 Mouse s a good preclinical model to evaluate pharmacological treatments for myopia

since the mouse eve has a very similar structure and biochemistry as the human eve, and
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previous studies have confirmed of the mouse model of myopia. The mouse eye also has
pharmacological targets similar to those in the human cve. The results showed that Atropine
given topically prior to the eye experiencing a procedure to induce myopia can avert some or all
of the myopic changes. It has been shown that the relevant all of muscarinic receptor types in
the fibroblasts of the tough outer connective tissue coating of the eve, the sclera are similar for

the mouse eye and the human eve.

{0074} In general, form deprivation myopia (“FDM”} in the mouse can be reliably created by
attaching a -10B lens over the mouse eye for 6 weeks. This causes an increase in axial length
and refractive error of the mouse eye. In this procedure, the eves will be treated with atropine
once daily for 1-14 days prior to placing the -10D lens over the eye. Initial experimental groups
(n=8/group) will include: a) atropine treatment starting day 21 without lens placement and
continuing for four weeks; b} -10D lens placement at day 35 atier two weeks of atropine
treatment and continuing lens treatment for 4 weeks; ¢} -10D lens placement at day 35 after one
week of atropine treatment and continuing lens treatment for 4 weeks; d) -10D fens placement at
day 33 without prior atropine treatment and continuing for 4 weeks; ¢} control without lens or

atropine.

[0075] Afior experimental treatment begins, the mice will be monitored every two weeks for
axial length and refractive error changes using procedures as previously published. Refractions
and biometry measurements will be carried out every two weeks. Axial length is measured voith
the i vivo Optic Low Coherence Interferometry (OLCI-AcMaster). Refraction is mcasured by
automated ecccentric photorefractor. Details of the methods have been previously described

{Baratht VA & Beuerman RW, 2011; Barathi et al 2013},

EXAMPLE 2. EFFECT OF ATROPINE EYE DROPS PRIOR TO INDUCING FORM
DEPRIVATION MYOPIA IN A MOUSE MODEL

Methods:

f0076] Animals: Breeding pair B6J (Mus musculus) mice were obtained from Jackson Lab
and produced offspring. Natve control animals were housed in groups of 6 while experimental
amimals were housed individually n standard mouse cages after 21 daysofage at 25 °Cona
schedule of 12:12 h of light on and off with mouse pellets and water available aod libidum.
Approval was obtained from the SingHealth Institutional Animal Care and Use of Commuittee

(TACUC) and all procedures performed in this studv complied with the Association of Research
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in Vision and Ophthalmology (ARVO) Statement for the Use of Animals in Ophthalmology and

Vision Research.

[0077F Murine Myopia Model: A -10D contact lens (PMMA Contact Lens m Grey Tint, 8.5
mm diameter, 8 mm base curve, refractive Index: 1,43, axial thickness: 0.5 mm) was placed over
the nght eve on day 21 by gluing to an annulus of velero, and then attaching to a matching piece
of velero that had been previously sutured to the skin arcund the eve. The spectacle lenses were
cleaned daily in dim light and left eves were uncovered and served as controls. All optical

appliances were removed on postnatal day 63.

Treatment protocols:

{6078} Delayed FDM was induced in four groups of nuce: groups 1-4. Group 1 (n=6, 3 batch)
received a daily 10 ul of 1% topical application of atropine sulfate (ATG) on day 35 for 4 weeks,
and Group 2 (n=6, 3 batch) received daily 10 pul of 1% topical application of atropine sulfate
(ATG) on day 21 for 2 weeks and then -10D lens was applied to imduce myopia (pATG+ LIM)
for 4 weeks, Group 3 (=6, 3 batch) was treated with the -10D lens alone to induce myopia (lens
applied on day 21 and continued for 6 weeks), Group 4 (n=3 {both eyes are naive control], 3
batch) was used as naive control. The right eye was used as an experimental and left eyve was
served as a contra~lateral control in all groups. Noting that experimentallv-induced myopia in
mice has been consistently found to have contralateral effects both for induction and drug

intervention.

f0079]  Ocolar biometry assessment: Refractions and biometry measurements were recorded
every week until the end of the study. Axial length was measured with in vive Optic Low
Coherence Interferometry {OLCE-AcMaster). Refraction was measured by antomated eccentric
photorefractor. Details of the methods were previously described (Barathi VA et al,, 2013;

Barathi VA & Beuerman RW, 2011}

[0080]  Statistical analysis: Statistical analysis was performed using SPSS software

(Versionl1 0, Chicago. 145 USA). The results were expressed with mean =+ standard error
(SEM). All values for the lens-induced eves were statistically compared with those of the fellow
eyes within the same group using a paired sample t-test. The mean interocular difference was
used for an independent sample t-test between the expenmental and normal groups. Statistical
analysis among groups was performed by one-way analysis of variance (ANOVA), and

statistical significance was considered when P <0.05.
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{3081} Atropine treatment with delayed induction of myvopia is effective in diminishing the
ctfect on axial length and refraction that would otherwise be expected. Eves receiving atropine
sulfate for 2 weeks prior to induction of myopia (—10 D lens for 4 weeks) remained hyperopic
{Figure 1B, p<0.01}. However, this was significantly different when compared to -10D lens
treatment without prior atropine. Additionally, these results were less hvperopic as compared to
1% atropine treated eves. This result indicates that the atropine pretreatment reduces the

progression of myopta.

[0082] Atropine treatment reduced axial elongation: Spectacie lens induction for a period
of 35 days resulted n statistically significant axial elongation (Figure 1A, p<0.01, n=18) when

compared to the contra-lateral control eyes.

{00831 Daily application of atropine as prevention for induced mvopia, Group 2, at a
concentration of 1%, blocked most of the elongation of axial length, with spectacle-lens induced
rayopia {Figure 1A, p<0.01, 0=18}. but did not significantly affect the rate of axial clongation as
compared to daily application of 19 atropine received eves (p = 0.114). The naive control and

contra-lateral control eye biometry measurements were not significantly different.

[0084] Refractive error changes with atropine treatment: Eves wearing —10 D lens alone,
the refraction was shifted from hyperopic to myopic (Figure 1B, p<0.01, n=18 as compared to
contra-fateral control) after 6 weeks of induction. Eyes received atropine sulfate for 2 weeks
prior to induce myopia (wearing —10 I lens for 4 weeks) were hvperopic (Figure 1B, p<0.01)
and significantly different when compared to -10D lens treatment. However, this was less
hyperopic as compared to 1% atropine treated eyes. This result indicates that the atropine

prevention treatment reduces the progression of myopia.

{0085] There was no significant difference seen in the contra-lateral control eves as compared

to naive control eyes.
EXAMPLE 3 EFFECT OF 0.01% ATROPINE IN MOUSE MODEL
Methods

{0086] Amimals: Three weeks old C57BL/6J mice were purchased from InVivos, Singapore
and were held at the animal holding unit of SingHealth Experimental Medicine Centre. The
experimental animals were housed individually m standard mouse cages at 25°C on a schedule
of 12:12 h of light on {325 Ix} and off (0 Ix), with mouse pellets and water available ad libidum.

All the procedures performed in this study complied with the Association of Research in Vision
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and Ophthalmology (ARVO) Statement for the Use of Animals in Ophtalmic and Vision
Research and were approved by SingHealth IACUC. Both the eyes of cach animal were screened
for the ophthalmic abnormalities, such as comneal opacities and anterior polar cataracts. Animals

with any form of ophthalmic abnormality were removed from the study (around 10%).

{60877 Mouse model of experimental myopia: Spectacle lens-induced mvopia model was
established by placing -15D hard lens on the right eve of the animal, which served as the
experimental eve, at post-natal day 35. Briefly, a -15D lens (PMMA spectacle lens in blue tint,
radius of outer curvature 8.5, mner curvature 8mm, lens thickness 0.5 mm, Flexilens, India) was
glued to an annulus {(with 8 mm base curve) of Velcro, This mating piece was then attached to
the Veloro that had been previously glued to the hair around the right experimental eve using a
cyanocacrylate (Super Glue gel, UHU, Germany). This set up ensures that an air gap of 1.5 mm
existed between the back part of the lens and the anterior surface of the comea, so that the
contact lens optically acted as a spectacle lens. The nght eye of naive group was attached with
plano fens and acted as a negative control in the experimental study. Both the eyes in each
animal were examined daily for any mfection and the lenses were also cleaned regularly 1o dim
red hight. Left eyves were kept uncovered and were not used for any ocular biometry measurement
in this study. Elizabethan collars made from thin plastic were fitted around the neck of each
mouse upon lens-induction. This was done so as to prevent the mice from removing their lenses.
Food pellets were placed on the floor of the cage to make cating easier. This strategy has also
been followed previousty by other groups doing mouse model of lens-induced myopia {Schaeffel
etal., 2004}

[0088] Treatment protocols: A total of 27 mice were divided into 4 different groups as
mentioned in Table 1, below. Vehicle and 0.01% atropine treatment started at post-natal day 22
n groups | and 2 respectively and continued for 2 weeks till post-natal day 35. 7 ul of drug was
admimistered topically to the right eye in dim red light at the same time each day. This was
folowed by lens {either -15D or plano) induction on post-natal day 35, that was kept attached

until day 49.

Table 1. Study desizn

Study Groups N fens
. . < R i+

I | Vehicle with lens (-15D) 7 3
0/ A s . . R}

2 | 0.01% Atropine with lens (-15D) |7 T

3 iLensonly (-15D) 7 R |+
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4 | Naive (with planoc lens) 6

Results

{0085}  Ocular biometry such as axial length (AL) and refraction measurements were measured
as described in Example 2. The measurements were done just before and 2 weeks after lens-
induction, at days 35 and 49, respectively. See Table 2. The data was analvzed using the
GraphPad Prism software version 7.02. Changes in AL and refraction between any two groups
were analyzed using independent unpaired t-tests. A difference at p value <0.05 was considered
statistically significant. Data are reported as mean +/- SEM. The body weights were recorded at
post-natal days 22, 35 and 49. Neither the drug {(atropine and vehicle) nor the lens treatment
adversely impacted the body weights at any given time. Changes in AL and refraction at day 49
relative to measarements at day 35 are shown in FIG. 3A and FIG. 3B, respectively. The results,
expressed as mean +/- SEM {0=6/7 per group), indicate that -15D lens induction for a period of 2
weeks resulted in myopic refractive shift {a change from 1.22D +/- .89 10 -2 97D +/- (.44, two-
tailed p-value=0.0083) and an increase in the AL of experimental eye by ~22% {from 0.087mm
+/- 0.005 to 0.106mm +/- 0.008; two-tailed p-value=0.0606) with respect to the naive group in
mice. Topical administration of 0.01% atropine for 2 weeks before lens~-induction reduced the
increase in AL by ~15% m lens-induced myopic eves as compared fo the vehicle pre-treated
myopic eyes in mice (3 drop in the mean value of change in AL from 0.108mm +/~ 0.007 in
group 1 to 0.092mm +/- 0.008 in group 2; two-tailed p-value=0.1557}. In addition, 0.01%
atropine pre-treatioent also induced a refractive shift from myopic to hyperopic after 2 weeks of
ocular compensation to imposed defocus by -15D lens (with changes in refraction measurements
between post-natal days 35 and 49 being -2 89D +/- 0.59 and -1.33D +/- 0.82 in groups 1 and 2,
respectively; two-tatled p-value= 0.1483). Furthermore, vebicle treatment did not have any
impact on ocular biometric changes in lens-induced myopia modet {(two-tailed p-values of
0.8712 and 0.6341 for changes in AL and refraction respectively). Taken together, these results
suggest that pre-treatment with 0.01% atropine in growing eyes can minimize the development

of lens-induced experimental myopia in mice.

; Table 2,

: Treatment | Cage - Gender AL at AL ai - Change in © Refraction . Refraction - Change in
: . ID# S D35 0 D49 . AL ¢ atD3S 0 atD49  refraction |
__________________ mm) (mm)  (mm)  (Diopter) (Diopter) (Diopter)
....... Growpl 412 | M 3276 3360 0084 . 147 28 A0
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M 2l san 0004 37
JF 13207133120 0105 ¢ 166
B 388 a8 el 28
D108 +H-
______________ 0007
F30k0 3368 oo T4
: F 315913238 (.079 371
Atropine |
withlens = &
S : E :
.................... F z - .
..................... M 3297 331 27
M 230 3335 543 417
M 3269 3386 0117 8.34 314 0.2

EXAMPLE 4 ATOM3 STUDY

i. STUDY POPULATION

i1 LIST THE NUMBER AND NATURE OF SUBJECTS TO BE ENROLLED

{0096} Eligible children, aged 3 to 9 vears, 420 who are pre-myopic {SE -0.49D to 1.00D) and

150 who have low myopia (SE -0.50D to -1.50D). The pre-myopic children will be randomized
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to receive atropine 0.01% eve drops daily or placebo and the low myopic children will be
randomized to receive either atropine 0.01% daily, atropine 0.01% alternate-day or placebo

daily.
12 CRITERIA FOR RECRUITMENT AND RECRUITMENT PROCESS

f6021] Recnutment: The goal is to enrol 570 eligible children within the stady period.
Previously, the Singapore Eve Research Institute was able to recruit 400 myopia children in 1
vear, but recraitment of vounger and pre~-myopic children may be more challenging.
Standardized material {¢.g., brochure and letters) describing the study will be developed and used

by all investigators when communicating with the public about the study.

f6092] Recnubtment strategies include engaging doctors in eye clinics {at the Singapore
National Eye Centre), during eve forums, media releases, advertisements, letters to doctors,

optometrist or opticians, letter to parents with myopia {¢.g., in high myopia clinic).
13 INCLUSION CRITERIA

¢  Wrniten Informed Consent from parent and assent from child has been obtained

e 5109 vears of age

¢ One parent with myopia (<-3D in at least one eye)

¢  Refractive error of spherical equivalent +1.00D to -0.49D (pre-myopic children), - 6.50D (o
-1.50D (low-myopic children) as measured by cyeloplegic autorefraction

e  Astigmatism not more than 130D as measwred by cycloplegic or non-cycloplegic
autorefraction

e  Distance vision correctable to logMAR 0.2 or better in both eyes

+  Normal mtraocular pressure of not greater than 21 numHg

s  Normal ocular health other than myopia

e In good general health with no history of cardiac or significant respiratory diseases

e No regular use of asthma-requiring medications in the past one year as determined by
investigator

= No allergy to atropine, cyclopentolate, proparacaine and benzalkonium chioride

14 EXCLUSION CRITERIA

e Children with ocular pathology or systemic diseases that may affect vision or refractive error

= Anv ocular condition wherein topical atropine is contraindicated

e  Previous use of atropine or pirenzeping

)
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s  Defective binocular function or stereopsis
¢  Amblyopia or manifest strabismus including intermittent tropia
e Any other conditions preciuding adherence to the protocol including unwillingness to refrain

from contact lens wear for the duration of the study

2. STUDY DESIGN
[0093] Design: Randomised controlled, double blinded study

[6094] Participants: Eligible children, aged 5 to 9 years, 420 who are pre-myopic (SE +1 .00 to
-0.49D) and 150 who have low myopia (SE -0.50 to -1.50D). The pre-myopic children will be
randomised to receive atropine 0.01% eye drops daily or placebo and the low myopic children
will be randonused to receive cither atropine 0.01% daily, atropine 0.01% every other day or

placebo daily. See Figure 2.
2.1 RANDOMIZATION AND BLINDING

{0095} Randomization will be performed using an intemet-based procedure hosted by
Singapore Clinical Rescarch Institute (SCRI). To minimize observation bias, this study s
designed as a double-masked trial in which neither the study participants nor the investigators or
optometrists responsible for measuring the study cutcomes will be aware of the treatment given.

To achieve this, the following steps will be followed:

= Once the Consent Form signed and the child is deemed eligible, he/she will be assigned a study
number that does not reveal the treatment assignment,

« Treatment drops to be used from randomization at initial visit to Month-30 (for pre~myopes)
and to Month-24 (for low-myopes) will be pre-labelled such that no one will be able to tell
apart the treatment from the placebo eye drops.

« Inthe low-myope group who have been randomized to receive every other day of atropine, the
day on which atropine is instilled (odd or even) will also be randomized.

» All vestigators and study team (with the exception of the unmasked pharmacists or unmasked
coordinator) will be masked to the type of treatment drops, as all drops to be used from
randonuzation at inttial visit to Month-30 (for pre-myopes) and to Mounth-24 (for low-myopes)
will be pre-sorted and packaged in 1dentical bottles before arriving in the clinic.

« Parents or guardians are asked to seck advice only from the Clinic Coordinators or
Coordinating Optometrist regarding matters pertaining to their child’s treatment such as any

unusual side cttects.
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«  Children will initially be seen by an investigative team where assessments will be performed.

They will subsequently receive cycloplegic agents in both eyes before seeing the mnvestigators

or delegated optometrists involved i the measurement of the study outcomes.

« These investigators or delegated optometrists will not perform any measurements that would

offer a clue to the treatment given.

{3096] There will be four stratification groups based on the age of the subject. Each group will

have a different series of trial numbers:

Pre-Myopes -

¢ (roup One (Subjects aged 5 to 6y} — Trial number will begmn with 1001,

e Group Two (Subjects, aged 7 to 9y) ~ Trial numbers will begin with 2001

& Group Three (Subjects aged 5 to 6v) ~ Trial number will begin with 3001,

s Group Four (Subjects aged 7 to 9v) — Trial numbers will begin with 4001,

f60977 An eligible child will be registered by the Coordinating Optometrist and assigned a trial

number from the Registration List, depending on the stratification group the child belongs to

(c.g. the first cligible subject (Pre-Myvope) aged 5 — 6y will belong to group one and be assigned

trial number 1001, the next 1002 and so on}. The assigned trial number will be recorded on the

Registration Form.

2.2 STUDY VISITS AND PROCEDURES

refraction (if presenting
Dhistance VA> 0.2)

Baseline | Month | Month | Month | Month | Month | Month

Visit 6 12 i8 24 30 36
History or history update X X X X X X X
Risk Factors Questionnaire X X X
Lensometry (if applicable) X % X % X X X
Presenting distance & near X X X X X X X
fogMar VA {with current
glasses if applicable)
Cover test X X
Nouv-cycloplegic X
autorefraction
Non-cycloplegic X
autokeratometry
Non-cycloplegic subjective X

[Xe]
h
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Non-cvcloplegic BCVA X
distance logMAR (if
presenting distance VA >
0.2)
Photopic pupil diameter X X X X X
Amplitude of X X X X X
accommodation
Tonometry X X X X
Tosti topical anaesthetic and X X X X X X X
cycloplegic agents
Cycloplegic autorefraction X X X X X X X
Cycloplegic antokeratometry X X X X X X X
Cycloplegic subjective X X X X X X X
refraction
Cycloplegic BCVA distance X X X X X X X
logMAR
Slit-lamp examination X X X X
Fundus photography X X X X
10L Master X X X X X X X
Dispense trial medication X X X X {only
pre-
myope}

2.2.1. SCREENING VISITS AND PROCEDURES

[0098] At the first/recruitment visit, aims and design of the study will be explained to parents
and children. Parent of children and children will be counsclled regarding their rights and
responsibilitics and written informed consent will be obtained. Medical history (to exclude any
known existing eye or systemic illness}, drug allergy history (to exclude possible allergy to
drops), and parental history of myopia will be obtained. Children will be screened for ocular
pathology by assessing their distance and near loghar visual acuity, non-cycloplegic
autorefraction/autokerametry, cover tests, measurement of photopic pupi! size, amplitude of
accommodation and tonometry. A non-cycloplegic subjective refraction with assessment of best

corrected distance logMar VA will be performed if visual acuity with current glasses was > 0.2,

f0099]  If it is unlikely that the child will satisfy the inclusion/exclusion criteria of the study,
parents will be informed, and no further tests will be done. If there is an ocular condition which
may require further investigation, then parents of children will be advised to take their child to

see an ophthalmologist.
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{3100} Other baseline assessment tests such as cycloplegic autorefraction/ autokeratometry,
subjective refraction, slit lamp examination, fundus photography and IOL Master will be

performed. Children will then be dispensed with trial medication.

{0161} At cach return visit, parents and child will be asked about their use of eye drops and
whether there have been any adverse events occwrring within the past 6 months. Difficulties
with accommodative function while performing near work and other activities, photophobia or
sensitivity to light outdoors, and problems with daily activity will be identified. BDiary of eye
drop usc and bottles of eye drops (both used and unused) will be collected.

History Review

f0102] At the first/recruitment visit, medical history (to exclude any known existing eve or
systemic illness}, drug allergy history (to exclude possible allergy to drops), and parental history

of mvopia will be obtained.
Risk factors questionnaire

[0163] On the first 18 Month or 36 months, parents will complete a myopia nisk-factor
assessment questionnaire which includes exposure to environmental (near work and outdoor

activity) and familial nisk factors {parental and sibling refractive status}.
Lensometry
[0184] Lensometer will be used to assess current glasses prescription (if applicable).

Presenting Distance and pear log MAR VA

{3185}  Vision will be tested by optometrist using distance and near logMAR VA charts.
Cover tests

{0106}  Presence or absence of ocular alignment will be assessed by an optometrist using

cover-uncover test for both distance and near at baseline and Month-6 visit.
Autorefraction and autokeratometry

f0107]  Autorefraction and autokeratometry will be tested with a table mounted avtorefractor

Canon RK at cach visit. 5 refractive error measurements will be taken for cach eye.

Subijective Refraction (non-cvcloplegic/ cvcloplegic)
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{3108} A vision testing using conmrbination of lenses that will provide the best corrected visual

acuity (BOVA}
Photopic pupil size

[0169] Pupil size will be measured using the table mounted autorefractor Canon REK under

photopic conditions {at 80 lux).

Amplitude of accommodation

0110}  Amplitude of acconumodation will be measured with a RAF rule.

Tonometry

f0111] Intraocular pressure will be measured with either a non-contact tonometer or contact

tonometer such as the I-care device.

Cvcloplegic eve drops

{6112} At cach scheduled study visit, cycloplegia will be achieved using 1 drop of
proparacaine 0.5%, followed by 3 drops of cvelopentolate 1% admunistered S minutes apart. Full

cyeloplegia is assumed to ocour 30 munutes after fast drop is administered.

Cveloplegic autorefraction and best corrected visual acuity

{3113} Refractive errors will be measured at the baseline and subsequent follow-up visits by
cycloplegic antorefraction, using a Canon RK autorefractor. Cycloplegic autorefraction was
selected as the measure of refractive error because of its reliability, validity and objectivity, thus
allowng for standardization of measurements over time.

[8114] Atcach visit, 5 refractive error measurements will be taken for each eye. For cach of
the 5 measures, the spherical equivalent will be calcnlated using the Thibos et al method, then
the mean spherical equivalent will be calculated and used as a measure of progression of cach
eve.

Shit lamp gxamipation

[6115] A slit lamp exammation will be carried out by an ophthalmologist or a trained and

delegated optometrist. Health of the surface of the eye, ins and lens will be assessed.

3]
2]
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Fundus photographvy

[0116} A fundus photograph of the posterior pole will be obtained at the baseline, and each
vearly visit. Health of the optic nerve, macula and retina will be assessed at screening by a

trained optometrist, and all photos will be reviewed by an ophthalmologist on the study team.
IOL magter

[01177 Non-contact partial interferometry will be used to measure the ocular axial fength. This
is performed using the Zeiss IOL Master which measures the length between the comeal vertex
and retinal pigment epithelinm along the visual axis using a red fixation beam with a resolution
of 12um and precision of Sum. At cach visit, 5 measures will be taken on each eye. The axial
length measurement will be based on the average of 3 values when the maximum deviation
between highest and lowest values in 0.05mum or less. Other measures which will be recorded at

the same time include anterior chamber depth and comeal curvatures.
222 STUDY VISITS AND PROCEDURES

Baseline Visit

child with the followmg:

¢ Presenting Distance and near logMar VA (with glasses if applicable}

Lensometry (if applicable)

« (over test at distance and near

#  Non-cycloplegic autorefraction and autokeratometry

s Non-cvcloplegic subjective refraction (if presenting distance logMar VA >0.2) and record
best corrected distance VA

s Photopic pupil diameter

+  Amplitude of accommodation

+  Tonometry
I child still appears to be able to satisfy the mclusion/exclusion critenia of the study,

¢ Adounister anaesthetic and cycloplegic eve drops
+  {ycloplegic amwtorefraction and autokeratometry
= (ycloplegic subjective refraction and best corrected distance cycloplegic logMar VA

s Slit lamp examination
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¢ Fundus photography

e JOL Master
Randonusation and dispensing of eve drops
{0118} Once randomized, the study optometrist or co-ordinator will weigh and dispense the
cye drops allocated to the child and provide verbal as well as written mformation to
parents/guardians and child on the use of the eve drops.
{0119  Children in the Pre-myopic group will receive 1 box of 6-8 bottles (1 bottle to be used
for one month).

{0128} Children in the Low mvopic group will receive 2 boxes of 6-8 bottles (2 bottles for to

be used for one month, to be used on alternate days).

Diarv Chart

{3121} A six month diary chart will be provided to the parents/guardians of all subjects.
Parents and children will be asked to check the boxes of the days as they administer the eye

drops.

4.2,.2.2 Follow-up visits (Month- 6, 12, 18, 24 and 30 visils)
Procedures

[0122} The Clinic co-ordinators will

s Update history including review of any side-effects or problems with eve drops

¢+ Review compliance inclading questioning parents/guardians if they are aware of the type
of treatment given to the cluld

¢ Retrieve and weigh used bottles of eve drops and diary given out at past visit

e Risk Factors Questionnaire? Pg 14. Listed on pg 13 on study visits and procedures table
f3123] The Co-ordinating Optometrist will

& Update history (it not done by Cluuc Co-ordinator)

e Measure distance and near logMar VA (with glasses if applicable)

s Perform lensometry (if applicable)

s Perform cover test {at Month-6 visit)

& Measure amplitude of accommodation (at Month-6, 12 and 24 visits)
e Measure photopic pupil diameter (at Month-6, 12 and 24 visits)

30
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& Perform tonometry (at Month-6, 12 and 24 visits)

e Administer the topical anaesthetic and cycloplegic agents
f0124] The Study Optometrist will

e Perform cycloplegic autorefraction and autokeratometry

e Perform cycloplegic subjective refraction

PCT/1B2018/051039

¢ Measure best corrected cveloplegic logMAR distance visual acuity

¢ Perform shi-lamp exanmunation {at annual visits)

e Obtam fundus photography (at annual visits )

e (btain biometry with I0L Master

f0125] Following the examination by the Study Optometrist, the Co-ordinating Optometrist

will

e Review all forms for completeness and accuracy

*  Provide child with fetter for school and prescription for glasses if necessary

e Replenish child’s eye drops (except for pre-myopes at Month-30 visit and for low-

myopes at Month-24 visit)

s Arrange an appointment for next scheduled visit

{0126} For pre-myopes, children will stop eye drops from Month-30 onwards and undergo 6

months of washout. Washout is the observational time period after cessation of atropine when it

is presumed there is no more drug present.

{6127} For low-myopes, children will stop eve drops from Month-24 onwards and undergo 12

months of washout.

4.2.2.5 Visit Range

[0128] Al follow —up visits will be scheduled within a range of = 21 calendar days from the

target date. All visits should fall within the window range for that specific visit.

Visi{

Targei

Window Range

Bascline Vistt (Time Zero)

Time O

NA

6-Month Visit

180 days from Time O

159-201 Davs

1st Annual Visit

360 days from Time 0

339-381 Davs

18-Month Visit

540 days from Time 0

519-561 Davs

2nd Annual Visit

720 days from Time 0

699-741 Days

30-Month Visit

900 days from Time 0

879-921 Days

39 Annual Visit

1,080 days from Time 0

1.059-1.101 Days

31




WO 2018/154440 PCT/1B2018/051039

223, FINALSTUDY VISIT
MONTH.36 VISIT/ EXIT VISIT
[0129] The Clinic co-ordinators will

e Update hustory

s Risk Factors QGuestionnaire
[0130] The Co-ordinating Optometrist will

e Update history (if not done by Clinic Co-ordinator)

¢ Measure distance and near logMar VA (with glasses if applicable)
= Perform lensometry (if applicable)

e Measure photopic pupil diameter

& Measure amplitude of accommaodation

¢ Adnunister the topical anaesthetic and cycloplegic agents

[0131] The Study Optometrist will:
s Perform cycloplegic autorefraction and autokeratometry
¢ Perform cvcloplegic subjective refraction
& Measure best corrected cycloplegic logMAR distance visual acuity
e Perform slit-lamp examination
¢ Obtain fundus photography
e Obtain biometry with IOL Master
{6132} Following the examination by the Study Optometrist, the Co-ordinating Optometrist
will
= Review all forms for completeness and accuracy
¢ Provide child with letter for school and prescription for glasses if necessary
23 DISCONTINUATION/WITHDRAWAL
23.1. DISCONTINUATION CRITERIA

Harly stopping rule

{01331 Pre-myopia children:
32



WO 2018/154440 PCT/1B2018/051039

{0134] Early stopping may be considered if there is evidence or lack of, or strong evidence of

ctficacy, which makes unethical to continue with study.
[0135] Low-myopia children:

[0136] Consideration will be made for early stoppage if there is evidence of non-inferionty

with the lower drug regimen.

[01377 It is anticipated that some subjects may expenience adverse events or drug reactions as
a result of the eve drops. In these circumstances, the subject may elect to stop treatment. The
investigator may also decide to take the subject off the trial at any time if the investigator feels
the subject’s continued participation would impair his/her health. However, these subjects will

be followed up with their cutcomes for intention fo treat analysis.

3. TRIAL MATERIALS

[0138] 'Tral medication from baseline visit to 30-month visit will be formulated as:

0.01% ATROPINE
* Active | Atropine Sulfate 0.01%
s VYehicle | Hydroxypropyl Methylcellulose 1%
s Preservative: Benzalkonium Chionide 1: 10 000

PLACERBO
s Active : None

s Vehicle | Hydroxypropvl Methyicellulose 1%

e Preservative: Benzalkonium Chioride 1: 10 000
[0139] Al tnal medications will be manufactured by Xepa-Soul Pattinson (M) Sdn Bhd.
31 TRIAL PRODUCT (S)
{0146 The study drugs arc clear, colorless sterife solution. The solutions are provided in Smi
plastic dropper bottle. The study drug comes with active ingredient: Atropine Sulphate 0.01%
w/v with preservative: Benzalkonium Chlonde 0.01% w/v. The placebo comes with no active
ingredient with preservative: Benzalkonum Chloride 0.01% w/v. Product insert for Atropine

.01% 1s attached in Appendix 3.
32 STORAGE AND DRUG ACCOUNTABILITY

[0141] TThe study drug comes with active ingredient: Atropine Sulphate 08.01% w/v with

preservative: Benzalkontum Chioride 0.01% w/v. The placcbo comes with no active ingredient

43
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with preservative: Benzalkonium Chioride 0.01% w/v. The solutions are provided in 5ml plastic

dropper bottle. The study drugs are stored below 30°C.

f0142} Being a double masked study. the study drugs to be used from baseline visit to Month-
30 {for pre-myopes) and to Month-24 (for low-myopes) will be labelled only with trial number.
The labelling will be done by an independent pharmacist. Each Iabelled bottle will ether contain
Atropine 0.01% or a placebo. The label on each bottle will include short study title, the
designation of the eve drop bottle, the name and country of origin of the manufacturer, batch
number, trial number, expuy date, dose frequency, storage conditions and the words “For

Climical Trial Use Only™.

f0143] The labelled bottles will be dispensed at every scheduled visit from baseline visit to

Month-24 visit {for pre~-mvopes} and to Month~18 visit (for low-mvopes).

4. TREATMENT
4.1 STUDY DRUG FORMULATIONS

Composition of trial medication

{0144] Trial medication will be fornudated:
0.01% ATROPINE
e Active: Atropine Sulfate 0.01%
s Vehicle: Hydroxypropyl Methyleellulose 1%
¢ Preservative: Benzalkonium Chlonde 1:10 000

PLACEBO
s Active: None

e Vchicle: Hydroxypropyl Methylcellulose 1%

e Preservative: Benzalkomium Chloride 1:10 000
472 STUDY DRUG ADMINISTRATION

Pre myope group: Instil one drop to both eyes every night.
Low mvope group: Tnstil one drop labelled as ‘odd might” on odd days of the
calendar to both eves and instil one drop labelled as “even night” on even days of the calendar to

both eves.
43 SPECIFIC RESTRICTIONS / REQUIREMENTS

Subjects are to refrain from contact lens wear, as well as other treatment of myopia

for the duration of the study.
34
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Study drug may be stopped if subject has upper respiratory mfections/fever and
resumed when the adverse event resolves.
Study drug will be stopped in the event of any ocular mflammation, mfection or

injury until the adverse event resolves.
4.4 BLINDING

[0145] Scaled emergency envelopes containing the randomized intervention of each subject
will be given to the PI and keep in a secured cabinet at the Singapore Eve Rescarch Tnstitute. The
instractions that the sealed code must only be opened in case of a medical emergency requiring
the identification of the intervention must be clearly explained to designated staffs that have
access to the envelope. If the sealed code for a particular subject is broken, the P must document
the reasonds) for breaking of the code and scan the completed envelope to SCRI immediately.

The original form must be given to the SCRI project coordinator subsequently.

5. SAFETY MEASUREMENTS
51 DEFINITIONS

v

[3146] An adverse event {AE) is any untoward medical occurrence in a patient or clinical
investigation subject administered a pharmaceutical product and which does not necessarily have

a causal relationship with this treatment.

[0147] A senous adverse event (SAE) or reaction 1s any untoward medical occurrence that at
any dose: results in death; is life-threatening; requires inpatient hospitalisation or prolongation of
existing hospitalization; results in persistent or significant disability/incapacity; is a congenital
anomaly/birth defect; is a medical event that may jeopardize the patient and may require medical
or surgical mtervention to prevent one of the outcomes listed above. All serious SAEs are

reported.

6. DATA ANALYSIS
[0148] Data will be collected by trained and delegated team of ophthalmologists, optometrists,

nurses and coordinators.

7. SAMPLE SIZE AND STATISTICAL METHODBS
7.1 DETERMINATION OF SAMPLE SIZE

For pre-myopic group of studv participants:

{0149} Incidence estimate: data from 2 schools in SCORM showed 43% myvopia incidence

over 3 years (Saw et al, IOVS 2005). Based on spherical equivalent changes roughly lincarly in
35
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SCORM (Wong ¢t al., IOVS 2010}, 2 5-year incidence is estimated as 2.5/3 of 43%, or about
35%. This should be a conservative estimate (under-estimate)} of the incidence without
intervention, as the target age group (5-9 vears) is vounger than SCORM (7-9 vears}) and

incidence is higher in the younger ages.

[0156] Effect size estimate: comparing placebo control and 0.01% atropine in ATOM1 and
ATOM?2 (Chia et al., Ophth 2011), risk ratio of myopia progression by over 0.5 D decline over 2
vears is about 0.6,

[0151] Sample size: assuming effect size of nisk ratio = 0.6, control incidence = 35%, n=175
per group is needed for 80% power and 5% 2-sided type 1 error rate. Assuming 15% loss to
follow-up (ATOM?2 loss to follow-up was 11%). a sample size of about 210 per group is needed.

Total sample size {two groups combined) 1s 420,

For low-mvopic group of study participanis

f0152] Correlation arising from two eyes per child: ATOM?2 data showed a high degree of
design effect (1.74) arising from correlation between the SE in two eves of the same child (Chia
et al. Opht 201 1). The analysis of two eyes per child is therefore only slightly more informative
than the analysis of one randomly selected eve per child. For sample size planning purpose, we

conservatively assumed that there is only one eve’s worth of information per child.

f0153] Estimate of mean and SD of change m SE: SCORM data (Saw et al. IGVS 2003)
showed that, among low mvopia (-3 D to -0.5 D} the mean 2-year change in SE was

approximatelv -1.6 D. The SID was approximately 0.67.

{0154} Effect size estimate. In ATOMI and ATOM2, mean 2-year decline in SE was about -
1.2 D in placebo and -0.5 D in 0.01% atropine daily (Chia et al. Opht 2011), 1.c. about 58%
reduction. Atropine 0.01% everv-other-day and atropine 0.01% daly can reduce the mean

change in SE by at least 30% (1.¢. 30% of 1.6 D =048 Dy

[B155] Sample size: Based on the above parameters, for 0% power and 2-sided 5% test, at
least 41 participants were needed per arm to demonsirate the primary aim on efficacy of
Atropine 0.01% daily and Atropine 0.01% every-other-day as compared to placebo controls. We
will recruit 50 low myopic children for each of the three study arms, leading to a total sample

size of 150. This allows for about 13% drop-outs.
72 STATISTICAL AND ANALYTICAL PLANS

0156} Al statistical analyses were based on the mtention-to-treat principle.
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{0157} In the prevention trial, proportions of pre-myopic participants positive for primary
endpoint {SE<-0.5D) and secondarv endpoint (SE<-1.3D or wear glasses) at 2.5 vears in cach
group will be estimated with 95% confidence mterval (CI). Dufference in proportions and its
95% C1 will be estimated by the generalized hinear model with binomial distribution and identity

link function.

{0158} In the low-myopia trial, data from both eves will be analyzed together, using the robust
standard errors for cluster data for inference. Mean change in SE from baseline to 2 years will be
compared between the 3 groups of low-myopic participants and between cach atropine group
versus placebo group using generalized linear model with Gaussian distribution, 1dentify hink
function and the wald test. Difference in mean change in SE between every-other-day and daily

atropine groups (daily minus everv-other-day) and its 90% CI will be estimated.
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