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CHAPTER 1: BACKGROUND AND SUMMARY

1.1. Objectives
1. To determine the amount of visual acuity improvement with treatment of presumed bilateral
refractive amblyopia

2. To determine the time course of visual acuity improvement with treatment

1.2. Background

There is a paucity of literature on bilateral amblyopiathat is due to a substantial amount of
refractive error (hypermetropia or astigmatism), and it is limited principally to review articles and
case reports.1™® Theincidenceis not known, but in one study, 4 of 830 (0.5%) children examined at
the time of entry into school had bilateral amblyopia.® Schoenleber et al® performed aretrospective
review of office records and identified 184 children with > +4.00 diopters of hypermetropiain both
eyes, 12 of whom (6.5%) had bilateral amblyopia of 20/50 or worse. Ten of the 12 children (83%)
improved to 20/40 or better in both eyes over a mean follow-up time of 22 months. Werner and
Scott* reported 6 cases of bilateral hypermetropic amblyopia with a spherical equivalent of at least
+5.00 D and an initial visual acuity of 20/40 or worse in both eyes. All 5 patierts with follow up
improved with glasses alone, and 2 of these 5 had a most recent visual acuity worse than 20/40 in
one eye with follow-up less than one year. Cavazos et a identified 218 eyes with hyperopia >
+5.00 D or astigmatism >+2.00 D. Of these, 82 (38%) of the dominant eyes had an initial corrected
visual acuity less than 20/25. Most improved to > 20/25, but many patients were lost to follow-up.
In ongoing studies, bilateral refractive amblyopia is being evaluated in Native Americans.’

The PEDIG network offers an opportunity to collect prospective data on uncommon conditions such
as bilateral refractive amblyopia.

1.3. Study Summary
1. Patients will be enrolled who have bilateral refractive error with hyperopia>+4.00 D and/or
astigmatism >2.00 D and have visual acuity in each eye, measured using best correction derived
from cycloplegic refraction, meeting the following criteria:
» Using EETDRS testing for patients age 7-<11 years:. visual acuity 20 to 70 letters
(20/40 to 20/400)
> Using ATSHOTYV testing for patients age 3-<7 years visua acuity 20/50 to 20/400

2. Enrolled patients will be prescribed spectacles, which will be paid for by the study.

3. The patient will return for a Spectacle Baseline visit within 30 days, at which time the spectacles
will be placed on the patient for the first time and binocular and monocular visual acuities will
be measured.

- Patients whose monocular acuity at the Spectacle Baseline Visit is 20/25 or better in both
eyes will end the study
Patients whose monocular acuity at the Spectacle Baseline Visit isworse than 20/25 in at
least one eye will begin aone-year period of study follow up

4. Follow-up visits are required at 5+1 week, 13+2 weeks, 26+4 weeks, and 52+4 weeks.
If at any follow-up visit a patient’s monocular acuity is 20/25 or better in both eyes, the
patient should return for the 52-week visit only and may skip the interim follow-up visits.

ATSY7 Protocol 5-24-04.doc 1-1
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1.4. Study Flowchart

ENROLLMENT VISIT
Eligibility Criteria:
Age 3-<11yearsold
Refractive error in each eye: >+4.00 D hypermetropia and/or >2.00 D astigmatism
No myopia greater than —6.00 D of spherical power in plus cylinder form

» Using ATSHOTYV testing for patients age 3-<7: 20/50 to 20/400
No prior treatment for amblyopia other than spectacles

Testing:

Cycloplegic refraction within 2 months prior to enrollment
Ocular examination within 2 months prior to enrollment

Monocular visual acuity in each eye, measured using best correction from cycloplegic refraction:
» Using E-ETDRS testing for patients age 7-<11: 20 to 70 letters (20/40 to 20/400)

Investigator not planning to prescribe occlusion, patching or any other amblyopia treatment other than spectacles at thistime
No spectacle correction in past 3 months and no more than 1 month of spectacle correction ever

Monocular visual acuity testing of each eye with best correction determined by cycloplegic refraction

i

Prescribe spectacles
Soectacles should not be worn until Spectacle Baseline Visit

SPECTACLE BASELINE VISIT (within 30 days of enrollment)
Return visit to test acuity 10-30 min after new spectacles put on for 1% time

Visual acuity testing (binocular followed by monocular) - Randot Preschool Test
Simultaneous Prism and Cover Test (SPCT)

BOTH EYES

20/250R BETTER| DISCONTINUE

ONE OR BOTH EYESWORSE THAN 20/251

"| FROM STUDY

5-WEEK FOLLOW-UPVISIT (visit window +1 wk)

Visual acuity testing (binocular followed by monocular)

ONE OR BOTH EYESWORSE THAN 20/25 l

BOTH EYES 20/25 OR BETTER

13-WEEK FOLLOW-UP VISIT (visit window +2 wks)

Visua acuity testing (binocular followed by monocular)

ONE OR BOTH EYESWORSE THAN 20/25 BOTH EYES20/25 OR BETTER

26-WEEK FOLLOW-UP VISIT (visit window +4 wks)

Visual acuity testing (binocular followed by monocular)

y

52-WEEK FOLLOW-UP VISIT (visit window+4 wks)

Visual acuity testing (binocular followed by monocular) - Randot Preschool Test

- Refraction

ATSY7 Protocol 5-24-04.doc
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CHAPTER 2: ENROLLMENT VISIT

2.1.  Eligibility Assessment and Informed Consent

A patient is considered for the study after undergoing a routine eye examination (by a study
investigator as part of standard care) that identifies presumed bilateral refractive amblyopia meeting
the eligibility criteria.

For patients who appear eligible for the study following a“ standard-care” or preliminary
examination, the study will be discussed with the child’'s parent(s) or guardian(s). Parent(s) or
guardian(s) who express an interest in the study will be given a copy of the informed consent form
to read. Written informed consent must be obtained from the parent or guardian prior to performing
any study-specific procedures and collecting any datathat are not part of the patient’ s routine care.

2.2.  Eligibility and Exclusion Criteria
The following criteria must be met for the patient to be enrolled in the study:

1. Age3-<llyears

2. Able to perform single-surrounded single optotype visual acuity using the ATS HOTV protocol
for children 3 to <7 years old and using the EETDRS protocol for children 7 to <11 years old

3. Monocular visual acuity in each eye, measured using trial frames or phoropter with best
correction derived from cycloplegic refraction, meeting the following criteria:

Using EETDRS testing for patients age 7-<11 years. visual acuity 20 to 70 letters (20/40 to
20/400)

Using ATSHOTYV testing for patients age 3-<7 years acuity 20/50 to 20/400

4. Refractive error that meets at least one of the following criteriain eacheye:
» Spherical equivalent >+4.00 D
> Astigmatism >2.00 D

5. Investigator believes that the patient’ s reduced visual acuity is due to bilateral, refractive
amblyopia

6. No myopiagreater than —6.00 D of spherical power in plus cylinder form

7. No ocular cause for decreased acuity in either eye; nystagmus per se will not exclude a patient
from the study

8. No refractive correction (spectacles or contact lenses) in past three months and no more than 1
month of refractive correctionever

9. No prior treatment for amblyopia (other than the refractive correction permitted in #3)

10. Investigator not planning to prescribe occlusion, patching or any other amblyopia treatment
other than spectacles at thistime

11. Cycloplegic refraction and ocular examination within 2 months prior to enrollment
12. No prior intraocular or refractive surgery

13. No use of contact lenses during the study

ATSY7 Protocol 5-24-04.doc 2-1



225

226

227
228

230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251

252
253

254

255
256

257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272

14. Parent has phone (or access to phone) and is willing to be contacted by Jaeb Center staff
15. Relocation outside of an area with an active ATS site within next year ot anticipated

2.3.  Enrollment Examination Procedures

The following testing will be completed at the visit:
Cycloplegic refraction
Visual acuity testing with best correction (see section 2.3.1.)
Ocular examination

For the cycloplegic refraction and the ocular exam, if the procedure has been performed within the
prior 2 months by a study investigator, it does not need to be repeated at time of enrollment. The
standard protocol for each procedure is described in the PEDIG Testing Procedures Manual.

Historical information will also be collected and will include the following: date of birth, gender,
race, ethnicity, and prior spectacle wear.

2.3.1. Visual Acuity Testing

Visual acuity testing will be measured monocularly in each eye at distance using trial frames or
phoropter with best correction. Testing will be performed by a certified examiner using the
Electronic Visual Acuity Tester or a study-approved alternative instrument.

The protocol used for visua acuity testing is age-specific:
Patients aged 3-<7 years will use the ATS HOTV protocol
Patients aged 7-<11 years will use the EETDRS testing protocol

The protocols for conducting the visual acuity testing are described in the PEDIG Testing
Procedures Manual.

Aspects of the testing protocol that are specific to this study are indicated below:
1. Testing must be done no more than 7 days prior to enrollment.

2. If acycloplegic refraction is done at this visit, testing can be done after cycloplegia when the
child is sufficiently attentive for this to be accomplished.

3. Testing isdone using tria frames or a phoropter with best refractive correction as
determined from cycloplegic refraction.

24. Enrollment of Eligible Patients

Eligible patients can be enrolled either by entering the Enrollment Form on the PEDIG website or
by faxing the form to the Jaeb Center if internet access is down. Each enrolled patient will be
assigned a unique identifier number.

25. Prescribing Spectacles
25.1. SpectacleCorrection
The following spectacle correction should be prescribed:
Full correction of anisometropia
Full correction of myopia
Full correction of astigmatism
Hypermetropia either fully corrected or symmetrically reduced by up to +1.50 D

ATSY7 Protocol 5-24-04.doc 2-2
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Note: Contact lenses should not be prescribed, as their use will not be permitted during the study.

2.5.2. Obtaining Spectacles
Patients will be sent to an optician to have the spectacles made. Spectacles will be paid for by
the study and will be made preferably by a study-certified optician who will bill the study an
agreed-upon amount for the spectacles.
The spectacles will either be sent directly to the investigator or will be picked up by the patient
on the day of the Spectacle Basdline Visit. The new spectacles should not be worn prior to the
Spectacle Basdline Visit.

2.6 Scheduling the Spectacle Baseline Visit

The patient will return for a Spectacle Baseline Visit within 30 days after the Enrollment Visit. The
Spectacle Baseline Visit needs to be scheduled such that the spectacles prescribed at enrollment will
be available, astria frames or phoropter are not to be used for visual acuity testing at the Spectacle
Basdline Vigit.

Although it is preferable to complete the Spectacle Baseline Visit at |east one day after the
Enrollment Visit, the visits may be completed on the same day if both of the following are met:
The new spectacles are available at the visit and have not been previously worn

The patient has not been cyclopleged prior to visual acuity testing

If the Enrollment Visit and the Spectacle Baseline Visit occur on the same day, visua acuity need
only be tested once provided the patient is wearing the new spectacles for the testing.

ATSY7 Protocol 5-24-04.doc 2-3
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CHAPTER 3: SPECTACLE BASELINE VISIT

3.1. Introduction
The patient will return for a Spectacle Baseline Visit within 30 days after the Enrollment Visit.

The Spectacle Baseline Visit needs to be scheduled such that the spectacles prescribed at enrollment
will be available, astrial frames or phoropter are not to be used for visua acuity testing at this visit.
Prior to the visit, the office staff should verify that the spectacles prescribed at enrollment either
have been received or that the patient will be picking them up on the day of this visit.

3.2. Verification of Spectacles
Prior to testing acuity, the spectacles prescription should be verified with alensometer. Spherical
power must be within 0.25 D of the prescribed correction. If the prescribed cylinder correction is
>1.0 D, then the cylinder axis must be within 5 degrees of the prescribed correction; if the
prescribed cylinder correction is <1.0 D, then the cylinder axis must be within 10 degrees of the
prescribed correction
If these criteria are not met, the spectacles must be re-made and the patient will return at a later
date for the Spectacle Baseline Visit (see section 3.5). Therefore, if possible, it is best if the
spectacle prescription is verified with a lensometer prior to the patient’s visit.

If the spectacles are not brought to the visit, the patient should return with the spectacles at a later
date for the Spectacle Baseline Visit. In the meantime the patient should not begin wearing the
Spectacles.

3.3.  Examination Procedures
Testing at the visit will include:
1. Binocular and monocular visual acuity testing with the patient wearing the new spectacles,
without cycloplegia, and using the same testing method used at enrollment
0 The patient should wear the new spectacles for 10 to 30 minutes before visua acuity is
tested.
0 The binocular acuity test should be performed first, followed by monocular testing of the
right eye and then the left eye.
2. Anassessment of ocular motility and alignment with the Simultaneous Prism and Cover Test
(SPCT) in primary position at distance and near
If patient’s visual acuity is too poor to fixate for SPCT, a modified Krimsky test should be
performed.
The standard protocols for these procedures are described in the PEDIG Testing Procedures
Manual.

3. Binocularity testing with Randot Preschool Test (testing procedures in PEDIG testing
Procedures Manual)

3.4. Visual Acuity Reduced from Enrollment Visit

3.4.1. PatientsPrescribed Hyperopic Correction at Enrollment

In a patient whose new spectacles contain hyperopic correction, if the acuity at the Spectacle
Basdline Vigit in either eye is reduced from the Enrollment Visit (or from the last visit if Enrollment
and Spectacle Baseline Visit are being completed on the same day) by 5 or more letters in patients
tested using EETDRS testing or by one or more lines in patients testing using ATS HOTYV testing,
the possibility that the reduced acuity is due to incomplete relaxation of accommodation should be
considered.

ATSY7 Protocol 5-24-04.doc 3-1
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In cases of incomplete relaxation of accommodation, the acuity should be retested with a—1.00 D
lens over the spectacles.
If @ minus lens improves visual acuity:

= The acuity obtained with the minus lens should be recorded on the exam form and it
should be noted on the form that a minus lens was used.

» |tisat investigator discretion whether to change the spectacles at this time or to alow
the patient time to relax into them. At the 5-week visit, if the acuity has not improved
to at least the level obtained with the minus lens at the Spectacle Baseline Visit, it is
recommended that the spectacles should be changed if they weren’'t changed at the
baseline visit.

If aminus lens does not improve visua acuity:

= The patient can begin the study unless the investigator suspects an error in refraction, in
which case the cycloplegic refraction may be repeated. | f spectacles are changed, the
patient should return for the Spectacle Baseline Visit at alater date (see section 3.5).

3.4.2. Patients Not Prescribed Hyperopic Correction at Enrollment

If the spectacles do not contain hyperopic correction, and incomplete relaxation of accommodation
IS not suspected, then the visual acuity test should be repeated. If the reduction in visual acuity
persists on the second test, then the refraction should be checked with cycloplegia. If spectacles are
changed, the patient should return for the Spectacle Baseline Visit at a later date (see section 3.5).

3.5. Changing Spectacles

When spectacles with optimal correction are not available at the Spectacle Baseline Visit whether
due to the spectacles having been made incorrectly or due to a new correction being prescribed, the
patient should not wear any spectacles until he or she returns at a later date for the Spectacle
Baseline Visit with the new spectacles.

3.6. Continuation of Follow Up
The following patients will be ineligible for follow up and will have completed the study:
Patients whose monocular acuity measured at the Spectacle Baseline Visit is 20/25 or better in
both eyes
Patients who wore the new spectacles prior to the day of the Spectacle Baseline Visit
Patients who received unilateral amblyopia treatment prior to the Spectacle Baseline Visit

All other patients will begin one year of follow up and will return for the first follow-up visit in
5(+1) weeks.

ATSY7 Protocol 5-24-04.doc 32
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CHAPTER 4: FOLLOW-UPVISITS

4.1. Vist Schedule

Patients eligible for study follow up will have visits at 5+1 week, 13+2 weeks, 26+4 weeks, and

52+4 weeks.
If at the 5-week or 13-week visit the patient’s monocular visual acuity is 20/25 or better in each
eye, al subsequent visits prior to the 52-week visit may be skipped, and the patient should
return for the 52-week visit.

Patients may have additional exams at investigator discretion.

4.2. Examination Procedures

4.2.1. Visual Acuity Testing

At each follow-up visit, visua acuity will be tested both binocularly and monocularly, without

cycloplegia. The binocular test should be performed first, followed by monocular testing of the

right eye and then the l€eft eye.

= Patients who were tested using ATS HOTV at the Enrollment and Spectacle Baseline Visits will
be tested with ATS HOTV throughout the study.

= Patients who were tested using EETDRS at the Enrollment and Spectacle Baseline Visit will be
tested with EETDRS throughout the study.

Note: If visual acuity worsens or fails to improve, additional tests may be performed as part of a
standard care work-up. The results of any additional testing should be recorded on the Follow-up
Examination Form.

42.1.1. Retesting of Visual Acuity
Binocular acuity and the appropriate monocular visual acuity should be retested with best refractive
correction using trial frames or phoropter in the following situations:

1. A manifest or cycloplegic refraction is performed at the visit and the results indicate that the
current spectacles violate any of the following criteria:
- Spherical equivalent and cylinder within 0.50 D of fully correcting anisometropia
Cylinder power iswithin 0.50 D of fully correcting the astigmatism
Cylinder axis in both eyesiswithin 5 degrees of the axis in the spectacles when cylinder
power is> 1.00 D and within 10 degrees of the axis in the spectacles when cylinder power is
<1.00D
Hypermetropia is either fully corrected, undercorrected by up to +1.50 D, or overcorrected
by up to 0.50 D
Myopia s either fully corrected, undercorrected by up to +.25 D, or overcorrected by up to
050D

2. Acuity is reduced from the previous visit in an eye treated with atropine for unilateral amblyopia
in the other eye.

4.2.2. Additional Testing at 52-Week Visit

In addition to visual acuity testing, binocularity will be tested with the Randot Preschool Test at the
52-week follow-up visit.

ATSY7 Protocol 5-24-04.doc 4-1
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A refraction (manifest or cycloplegic) will also be done at thisvisit. If the refraction indicates a
substantial change from the patient’s current spectacles, the appropriate visual acuities should be
retested with trial frames or phoropter (see section 4.2.1.1).

If the monocular visua acuity in either eye is worse than 20/25 at this visit, the presumed cause of
visua loss will be recorded on the Follow-up Examination Form.

4.3.  Unilateral Amblyopia Treatment

Treatment for unilateral amblyopia will be at investigator discretion however, the suggested
guideline is that unilateral amblyopia treatment be initiated only once monocular visual acuity has
stopped improving in both eyes.

Any unilateral amblyopia treatment that is prescribed should be recorded on the exam form.

If the patient is being treated with atropine, atropine must be discontinued at |east 2 weeks prior to
the 52-week vigit.

ATSY7 Protocol 5-24-04.doc 4-2
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CHAPTER 5: MISCELLANEOUS CONSIDERATIONSIN FOLLOW UP

5.1. Maintaining Patient Follow Up

The Jaeb Center may contact the parents or guardian of each patient if needed to help coordinate
scheduling of examinations. Permission for such contacts will be included in the Informed Consent
Form.

5.2. Patient Withdrawals

A patient (and in this case the parents or guardian) may withdraw from the trial at any time. Thisis
expected to be a very infrequent occurrence in this tria in view of the study design’s similarity to
routine clinical practice. If the parents or guardians indicate that they want to withdraw the child
from the study, the investigator personally should attempt to speak with them to determine the
reason. If their interest isin transferring the child’s care to another eye care provider, effort should
be made to comply with this and at the same time try to keep the patient in the study under the new
provider’s care.

5.3. Management of Optical Correction

A refraction can be performed at any time the investigator suspects that refractive error may not be
optimally corrected. It isaso at investigator discretion whether to change the spectacle correction
if the refraction indicates a change.

54. Management of Strabismus

Strabismus surgery is allowed at the discretion of the clinician. Performance of such strabismus
surgery will be reported on the Follow- up Examination Form. After surgery, the patient should
continue wearing his/her spectacle correction.

5.5. Intercurrent Events

1. If visual acuity should worsen, the investigator should evaluate this condition using best clinical
judgment and perform whatever work up is clinically indicated to assess for an aternate cause
(i.e., other than amblyopia) for the visua loss. Patients found to have a cause other than
amblyopia that fully explains the visua loss (i.e., anblyopia was never present) will be
discontinued from the study. Thiswill be reported on the Patient Final Status Form.

2. Eyeinjuries or development of eye problems that might affect vision will be reported on the
Follow-up Examination Form. Likewise, development of a serious medical problem that might
affect study participation or testing results by the affected patient will be recorded.

5.6. Risksof Examination Procedures

The procedures in this study are part of daily ophthalmic practice in the United States and pose no
known risks. As part of aroutine usual-care exam, the patient may receive cycloplegic/dilating eye
drops.

ATSY7 Protocol 5-24-04.doc 5-1
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CHAPTER 6: SAMPLE SIZE ESTIMATION AND STATISTICAL ANALYSIS

6.1. Sample Size Estimation

The sample size has not been statistically computed for this study. It is anticipated that
enrollment will remain open until 100 patients have been recruited. At least 50 patients will be
enrolled who have an interocular difference of less than 3 linesby ATSHOTV or less than 15
letters by EETDRS at the Spectacle Baseline visit.

Table 1 indicates the expected widths of 95% confidence interval for mean visual acuity
improvement for 100 patients for various standard deviations.

Table 1. Expected 95% ConfidenceInterval for Mean Improvement in Binocular Visual
Acuity at 52 Weeks for Sample Size of 100 Patients

Mean Improvement in Standard Deviation (logMAR)

S s ey |
.05 .03-.07 .02-.08 .02 -.09
A1 .08-.12 .07-.13 07-.14
15 A3- .17 J12-.18 12 -.09
.20 18- .22 A7-.23 A7-.24
.25 23-.27 22 -.28 22 -.29
.30 28 -.32 27-.33 27-.34

Cells contain 95% confidence intervals for mean improvement in binocular visual acuity in logMAR
units.

6.2. Statistical Analysis

The analytic objectivesinclude (1) to determine the amount of binocular visual acuity
improvement with treatment and (2) to determine the time course of binocular visual acuity
improvement with treatment.

The primary outcome measure will be mean improvement in binocular visual acuity at 52 weeks.
Binocular visual acuity is chosen as the primary outcome measure because it best represents
visual acuity in the “real world” setting. Also, afew patients will have latent nystagmus and
may test worse with monocular than binocular visual acuity tests, therefore binocular results are
more reflective of their functional visual acuity in daily life.

A secondary analysis will paralel the primary analysis but will include only patients treated with
spectacles alone throughout the entire 52-week period.

For each patient, the maximum improvement will be computed and the visit at which this
occurred will be identified. Descriptive statistics will include determinations of the distribution
of number of lines of maximum improvement stratified by baseline level of visua acuity and the
cumulative distribution of the proportion of patients reaching maximum improvement at each
visit.

ATS7 Protocol 5-24-04.doc 6-1



525
526

527
528
529

531

EEBEAERERRA

wn

CHAPTER 7: REFERENCES

Fern KD. Visual acuity outcome in isometropic hyperopia. Optom & Vis Sci 1989;
66:649-58.

Cavazos H, W. H, Meyer E. Ametropic amblyopia. Strabismus 1993; 1:63-7.
Schoenleber DB, Crouch ER. Bilateral hypermetropic amblyopia. J Ped Ophthal mol
Strabismus 1987; 24:75-7.

Werner DB, Scott WE. Amblyopia case reports-bilateral hypermetropic ametropic
amblyopia. J Ped Ophthalmol Strab 1985; 22:203-5.

Friedman Z, Neumann E, Abel-Peleg B. Outcome of treatment of marked ametropia
without strabismus following screening and diagnosis before the age of three. J Ped
Ophthalmol Strab 1985:54-7.

Haase W. Visual acuity in cases of monocular and bilateral amblyopia: treatment during
school age. Metabolic Ophthalmology 1978; 2:147-148.

Miller IM. Cost-efficient vision screening for astigmatism in native american preschool
children. Invest Ophthamol Vis Sci 2003; 44:3756-63.

ATS7 Protocol 5-24-04.doc

7-1



