
ATS5 protocol v1.0 5-12-03.doc  

 1 

 2 

 3 

 4 

AMBLYOPIA TREATMENT STUDY 5 
 6 

ATS5 7 

 8 

 9 

 10 

A Randomized Trial to Evaluate 2 Hours of Daily Patching   11 

for Amblyopia in Children 3 to <7 Years Old 12 

  13 

 14 
 15 
 16 
 17 

 18 
 19 
 20 

PROTOCOL 21 
 22 

Version 1.0 23 
 24 

May 12, 2003 25 



ATS5 protocol v1.0 5-12-03.doc  

 26 
 27 

CONTACT INFORMATION 28 
 29 
 30 
 31 

COORDINATING CENTER 32 
 33 

Roy W. Beck, M.D., Ph.D. (Director) 34 
Jaeb Center for Health Research 35 
15310 Amberly Drive, Suite 350 36 

Tampa, FL  33647 37 
Phone (888) 79PEDIG or (813) 975-8690 38 
Fax (888) 69PEDIG or (813) 975-8761 39 

 40 
 41 
 42 
 43 
 44 

PROTOCOL CHAIRS 45 
 46 

Susan A. Cotter, O. D. 47 
Southern California College of Optometry 48 

Fullerton, CA 49 
Phone:  (714) 449-7488 50 

 51 
 52 

David K. Wallace, M. D. 53 
University of North Carolina 54 

Chapel Hill, NC 55 
Phone:  (919) 966-529656 



ATS5 protocol v1.0 5-12-03.doc  

CHAPTER 1: BACKGROUND AND SUMMARY ....................................................................... 1-1 57 
1.1. Objectives and Rationale ..............................................................................................................................................1-1 58 

1.1.1. Spectacle Phase.........................................................................................................................................................1-1 59 
1.1.2. Randomized Trial .....................................................................................................................................................1-2 60 

1.2. Study Summary Flowchart ...........................................................................................................................................1-3 61 
1.3. Study Detail Flowchart..................................................................................................................................................1-4 62 

CHAPTER 2: SCREENING VISIT ................................................................................................. 2-1 63 
2.1. Eligibility Assessment and Informed Consent..........................................................................................................2-1 64 
2.2. Eligibility and Exclusion Criteria ................................................................................................................................2-1 65 
2.3. Screening Examination Procedures.............................................................................................................................2-2 66 

2.3.1. Historical Information..............................................................................................................................................2-2 67 
2.3.2. Visual Acuity Testing ..............................................................................................................................................2-2 68 
2.3.3. Other Testing.............................................................................................................................................................2-2 69 

2.4. Enrollment of Eligible Patients....................................................................................................................................2-3 70 
2.5. Prescribing Spectacles...................................................................................................................................................2-3 71 

2.5.1. Spectacle Correction.................................................................................................................................................2-3 72 
2.5.2. Obtaining Spectacles ................................................................................................................................................2-4 73 

2.6. Scheduling of the Next Visit ........................................................................................................................................2-4 74 
2.6.1. Patients Skipping the Spectacle Phase..................................................................................................................2-4 75 
2.6.2. Patients Entering the Spectacle Phase...................................................................................................................2-4 76 

CHAPTER 3: SPECTACLE PHASE............................................................................................... 3-1 77 
3.1. Introduction.....................................................................................................................................................................3-1 78 
3.2. Spectacle Phase Baseline Visit ....................................................................................................................................3-1 79 

3.2.1. Visual Acuity Testing ..............................................................................................................................................3-1 80 
3.2.2. Changing Spectacles ................................................................................................................................................3-2 81 

3.3. Spectacle Phase Follow-up Visits ...............................................................................................................................3-2 82 
3.4. Follow Up After the End of the Spectacle Phase......................................................................................................3-3 83 

CHAPTER 4: RANDOMIZED TRIAL PHASE.............................................................................. 4-1 84 
4.1. Assessment of Eligibility for the Randomized Trial................................................................................................4-1 85 

4.1.1. Patients Who Completed the Spectacle Phase.....................................................................................................4-1 86 
4.1.2. Patients Who Skipped the Spectacle Phase..........................................................................................................4-1 87 

4.2. Additional Randomized Trial Baseline Testing........................................................................................................4-1 88 
4.3. Randomization Groups..................................................................................................................................................4-1 89 

4.3.1. Patching Group..........................................................................................................................................................4-1 90 
4.3.2. Control Group............................................................................................................................................................4-2 91 

4.4. Primary Outcome Examination ...................................................................................................................................4-2 92 
4.4.1. Masked Visual Acuity Testing...............................................................................................................................4-2 93 
4.4.2. Additional Testing at Primary Outcome Examination .......................................................................................4-3 94 

4.5. Continued Follow Up After the Primary Outcome Exam.......................................................................................4-3 95 
4.5.1. Treatment During Continued Follow Up ..............................................................................................................4-3 96 
4.5.2. Continued Follow Up Visit Schedule ....................................................................................................................4-3 97 

CHAPTER 5: MISCELLANEOUS CONSIDERATIONS IN FOLLOW UP ................................. 5-1 98 
5.1. Maintaining Patient Follow Up....................................................................................................................................5-1 99 
5.2. Patient Withdrawals .......................................................................................................................................................5-1 100 
5.3. Management of Optical Correction.............................................................................................................................5-1 101 
5.4. Management of Strabismus..........................................................................................................................................5-1 102 
5.5. Risks of Patching............................................................................................................................................................5-1 103 
5.6. Risks of Examination Procedures................................................................................................................................5-2 104 
5.7. Risk of Withholding Treatment in the Control Group.............................................................................................5-2 105 
5.8. Reporting of Adverse Events .......................................................................................................................................5-2 106 
5.9. Intercurrent Events.........................................................................................................................................................5-2 107 

CHAPTER 6: SAMPLE SIZE ESTIMATION AND STATISTICAL ANALYSIS........................ 6-1 108 
6.1. Sample Size Estimation For Randomized Trial........................................................................................................6-1 109 
6.2. Data Analysis Plan for Randomized Trial .................................................................................................................6-1 110 
6.3. Analyses of Spectacle Phase Data...............................................................................................................................6-2 111 



 

ATS5 protocol v1.0 5-12-03.doc  1-1

CHAPTER 1: BACKGROUND AND SUMMARY 112 
 113 
This study is being conducted by the Pediatric Eye Disease Investigator Group (PEDIG).  It is one 114 
of a series of randomized trials and observational studies that address management issues related to 115 
the treatment of amblyopia in children. 116 
 117 
1.1. Objectives and Rationale 118 
This study is addressing issues related to the treatment of amblyopia in children 3 to <7 years old 119 
with visual acuity 20/40 to 20/400.  The study consists of two phases: (1) a Spectacle Phase in 120 
which patients are prescribed spectacles and followed until maximal improvement in visual acuity 121 
has occurred and (2) a Randomized Trial comparing a group using patching treatment (in addition to 122 
spectacle correction) with a control group using spectacle correction only. 123 
 124 
1.1.1. Spectacle Phase 125 
The objectives of the Spectacle Phase are as follows:   126 
1. In previously untreated pure anisometropic patients (i.e. patients who have not used spectacles 127 

in the last year and who do not have strabismus), to determine (1) the incidence of resolution of 128 
amblyopia with spectacle correction alone and (2) the time course of visual acuity improvement 129 
with spectacle correction alone 130 

2. In all other patients (i.e. patients [1] who have strabismus, [2] who have combined mechanism 131 
amblyopia, or [3] who have anisometropia only but have worn spectacle correction within the 132 
last year], to achieve maximal improvement with spectacle correction prior to entering the 133 
randomized trial 134 

Note:  The following patients will skip the Spectacle Phase and will enter the Randomized 135 
Trial directly:  136 

• Patients with strabismus or combined mechanism amblyopia who either do not need 137 
spectacle correction or who have been wearing the proper correction for at least 16 138 
weeks 139 

• Patients with anisometropia only who have been wearing the proper correction for at 140 
least 16 weeks 141 

As part of screening for the study, the patient’s refractive error will be measured.  The study will 142 
pay for spectacles for patients requiring a new refractive correction (new spectacles for patients who 143 
have not been wearing spectacles or a change in spectacle correction for patients already wearing 144 
spectacles).  These patients, as well as patients who are currently wearing optimal spectacle 145 
correction but have been doing so for less than 16 weeks, will enter the Spectacle Phase of the study 146 
and will be followed until either the amblyopia resolves or until the amblyopic eye stops improving.  147 
Patients who still meet study criteria for amblyopia will then move into the Randomized Trial Phase 148 
of the study. 149 
 150 
There are few data on the improvement that occurs with spectacle correction alone in cases of 151 
anisometropic amblyopia. The only published study of which we are aware is that of Moseley, et 152 
al,1 who found that 8 of 12 patients prescribed spectacles for the first time improved 3 or more lines 153 
in the amblyopic eye.  Therefore, the current study will provide important information related to the 154 
management of patients with anisometropic amblyopia. 155 
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 156 
1.1.2. Randomized Trial 157 
The principal objectives of the randomized trial are: 158 

1) To determine whether 5 weeks of patching treatment (2 hours of patching per day of the 159 
sound eye combined with at least one concurrent hour of near activities) compared with a 160 
control group (using spectacle correction only) improves visual acuity in patients with 161 
moderate to severe amblyopia (20/40 to 20/400) 162 

2) To determine the maximal improvement and time course of improvement with this patching 163 
treatment regimen 164 

 165 
Despite clinical experience that strongly indicates that amblyopia can be improved with treatment, 166 
there are those who claim that the benefit of treatment is unproven.  Although improvement with 167 
amblyopia therapy has been shown in prospective trials, there have been no conclusive data 168 
published from a randomized trial evaluating the effect of amblyopia treatment compared with a 169 
control group.  Therefore, we have designed a randomized trial to definitively address this issue. 170 
 171 
In the trial, the effect on amblyopic eye acuity after five weeks of 2 hours of prescribed daily 172 
patching (combined with at least one hour of concurrent near activities) will be compared with a 173 
control group using spectacle correction only.  In a study conducted by the Pediatric Eye Disease 174 
Investigator Group, a 2-hour daily patching treatment regimen improved moderate amblyopia 175 
(20/40 to 20/80) by an amount similar to the improvement seen with 6 hours of daily patching.  176 
 177 
At the end of five weeks, patients whose amblyopic eye has improved from baseline will continue 178 
in follow up, using the assigned treatment, until the amblyopic eye acuity stops improving or until 179 
the amblyopia resolves.  This will provide data on the maximum improvement achievable with this 180 
treatment regimen and on the time course to reach maximal improvement. 181 
 182 
The sample size for the primary analysis for the randomized trial has been estimated to be 134 183 
patients.  Patients will be enrolled into the Spectacle Phase until the recruitment goal for the 184 
Randomized Trial is reached.   185 
 186 
There is no known harm in deferring treatment of amblyopia for five weeks in the age range to be 187 
included in the trial (3 to <7 years old).  Standard care for a patient with amblyopia includes 188 
prescribing spectacle correction and having the patient return in 4 to 6 weeks for measurement of 189 
visual acuity.  Spectacles alone are continued as long as the acuity in the amblyopic eye is 190 
improving. Once the acuity stops improving, occlusion or other active treatment is initiated.  The 191 
maximum delay in active treatment of the control group beyond the standard of care is 5 weeks.  In 192 
our prior Amblyopia Treatment Study protocols on patients in this age range, we have found no 193 
indication that the response to patching treatment is related to age.  Therefore, it is highly unlikely 194 
that a delay in initiating treatment of weeks or even months could be harmful. 195 
 196 
References 197 
 198 
1. Moseley MJ, Neufeld M, McCarry B, Et al. Remediation of refractive amblyopia by optical 199 

correction alone. Ophthal Physiol Opt 2002; 22:296-9. 200 
 201 
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 202 
1.2. Study Summary Flowchart 203 
 204 

 205 

Note: IOD defined as amblyopic eye acuity minus sound eye acuity. 
 

IOD >2 lines 

SPECTACLE PHASE BASELINE VISIT 
 

Measure acuity in each eye 10-30 min  
after new spectacles put on for 1st time 

 
Discontinue  
from study  

RANDOMIZED TRIAL PHASE 
 

RANDOMIZE TO ONE OF THE FOLLOWING GROUPS: 
 

CONTROL GROUP: 

• Continue treatment with spectacle correction only or with no spectacles (if 
none required)  

 
PATCHING TREATMENT GROUP: 

• Spectacle correction (if spectacles required) 
• 2 hrs of daily patching 
• At least 1 hr of near activities daily while patching  

MASKED EXAM VISIT 
 

Visit at 5 wks (primary outcome)  

POST-MASKED EXAM FOLLOW UP VISITS  
 

Continue follow up, using the assigned treatment, until either of the following occur:   
1) Amblyopia resolves (amblyopic eye acuity same or better than best sound eye acuity during study)  
2) Amblyopic eye stops improving (acuity improved <1 line from prior visit) 

 

 

SPECTACLE PHASE FOLLOW-UP VISITS 
 

Follow-up visits every 5 wks until either of the following occur:   
1) Amblyopia resolves (amblyopic eye acuity same or better than best sound 

eye acuity during study)  
2) Amblyopic eye stops improving (acuity improved <1 line from prior visit) 

IOD <1 line 

 
Discontinue  
from study  

Improved >1 line from last visit  

 
ADDITIONAL 

FOLLOW UP VISIT  
 

Visit in 4-6 mos 

SCREENING VISIT 
 

Eligibility Criteria:   

•  Age 3-<7 years  
•  Amblyopic eye 20/40 – 20/400 
•  Sound eye 20/40 or better 

•  IOD >3 lines 
•  Amblyopia treatment:  none in past month and no more 
    than one month of  treatment in past 6 mos 

No spectacles needed OR  
optimal spectacle correction worn >16 wks   

New spectacles OR change in spectacles needed Optimal spectacle 
correction worn <16 wks  

IOD <0 line 

IOD >1 line 

 
RETEST 
VISUAL 
ACUITY  
(in each  

eye) 
 
Still 
eligible 

No longer 
eligible 

Improved <1 line from last visit  

Prescribe spectacles  
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1.3. Study Detail Flowchart 206 
 207 
 208 

Improved <1 line 
 from last visit  

Optimal spectacle 
correction worn <16 wks  

No spectacles needed OR  
optimal spectacle correction worn >16 wks   

 
Discontinue  
from study  

MASKED EXAM VISIT  

Visit at 5 wks post-randomization (primary outcome) 
 

Procedure:  Masked testing of visual acuity in each eye without cycloplegia 
                     Retest amblyopic eye acuity if not improved >1 line from randomization 
 

POST-MASKED EXAM FOLLOW UP VISITS   
Visit schedule (timed from randomization): 10 wks and 15 wks, and then every 3 mos thereafter 

 
Continue follow up visits, using the assigned treatment,  until either of the following occur:   
1) Amblyopia resolves (amblyopic eye acuity same or better than best sound eye acuity during study)  
2) Amblyopic eye stops improving (acuity improved <1 line from prior visit) 

 

Procedure: Test visual acuity in each eye without cycloplegia. Retest amblyopic eye acuity if not improved >1 line from prior visit. 
 

SPECTACLE PHASE FOLLOW-UP VISITS 
 

Follow-up visits every 5 wks until either of the following occur:   
1) Amblyopia resolves (amblyopic eye acuity same or better than best sound eye acuity 

during study)  
2) Amblyopic eye stops improving (acuity improved <1 line from prior visit) 
 

Procedure: Test visual acuity in each eye without cycloplegia  
       Retest amblyopic eye acuity if not improved >1 line from prior visit 

IOD <1 line 

IOD <0 line 

IOD >1 line 

New spectacles OR change in spectacles needed 

 
Discontinue  
from study  

Improved >1 line from last visit  

 

ADDITIONAL 
FOLLOW UP 

VISIT  
 

Visit in 4-6 mos 

RANDOMIZED TRIAL PHASE BASELINE VISIT 

For patients who skipped the Spectacle Phase: visit occurs on same day as enrollment or on subsequent day  
For patients who completed the Spectacle Phase: visit occurs on same day as the last Spectacle Phase Visit 
 

Procedure:  Complete additional testing procedures (Randot Preschool Test and SPCT) 
      Randomize to one of the following groups:                  

Patching Group 
• Spectacle correction or no spectacles (if  none required) 
• 2 hrs of daily patching 
• At least 1 hr of near activities daily while patching 
 

Control Group  

• Continue treatment with spectacle correction 
only or with no spectacles (if  none required) 

SCREENING VISIT 
 

Eligibility Criteria:   

•  Age 3-<7 years  
•  Amblyopic eye 20/40 – 20/400 
•  Sound eye 20/40 or better 

•  IOD >3 lines 
•  Amblyopia treatment:  none in past month and no more 
     than one month of  treatment in past 6 mos 

 
RETEST 
VISUAL 
ACUITY  
(in each 

eye) 
 
Still 
eligible 

No longer 
eligible 

SPECTACLE PHASE BASELINE VISIT 
 

For patients who don’t need new spectacles or a change in spectacles:   
• Visit can be done at enrollment or on a subsequent day  
 

For patients who need new spectacles or a change in spectacles:  
• Visit occurs within 30 days, once spectacles prescribed at enrollment are available 
• New spectacles should not be worn prior to the visit  
• New spectacles must be placed on patient 10-30 min before testing acuity 
 

Procedure:  Test visual acuity in each eye without cycloplegia 

Prescribe spectacles  
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CHAPTER 2: SCREENING VISIT 209 
 210 
At the screening visit, eligibility is assessed and spectacles are prescribed if indicated (paid for by 211 
the study). 212 
 213 
2.1. Eligibility Assessment and Informed Consent 214 
A patient is considered for the study after undergoing a routine eye examination (by a study 215 
investigator as part of standard care) that identifies amblyopia meeting the eligibility criteria.   216 
 217 
For patients who appear eligible for the study following a “standard-care” or preliminary 218 
examination, the study (Spectacle and Randomized Trial phases) will be discussed with the child’s 219 
parent(s) or guardian(s). Parent(s) or guardian(s) who express an interest in the study will be given a 220 
patient brochure and a copy of the informed consent form to read. Written informed consent must 221 
be obtained from the parent or guardian prior to performing any study-specific procedures that are 222 
not part of the patient’s routine care.  223 
 224 
2.2. Eligibility and Exclusion Criteria 225 
The following criteria must be met for the patient to be enrolled in the study 226 
1. Age 3-<7 years  227 

2. Able to perform visual acuity using the ATS single-surround HOTV protocol 228 
 229 
3. Amblyopia associated with strabismus (comitant or incomitant), anisometropia, or both 230 

• Criteria for strabismus: At least one of the following criteria must be met:   231 
Ø Heterotropia at distance and/or near fixation on examination (with or without 232 

spectacles) 233 
Ø History of strabismus surgery (or botulinum) 234 
Ø Documented history of strabismus which is no longer present (and which in the 235 

judgment of the investigator is the cause of amblyopia) 236 

• Criteria for anisometropia : At least one of the following criteria must be met: 237 
Ø >0.50 D difference between eyes in spherical equivalent  238 
Ø >1.50 D difference between eyes in astigmatism in any meridian 239 

• Criteria for combined mechanism amblyopia:  Both of the following criteria must be met: 240 
Ø Criteria for strabismus are met (see above) 241 
Ø >1.00 D difference between eyes in spherical equivalent or >1.50 D difference between 242 

eyes in astigmatism in any meridian 243 
§ Note: the spherical equivalent requirement differs from that in the definition for 244 

refractive/anisometropic amblyopia. 245 
 246 

4. Visual acuity, measured in each eye according to the procedures described in section 2.3.2, 247 
meeting the following criteria: 248 
• Visual acuity in the amblyopic eye 20/40 to 20/400 inclusive  249 
• Visual acuity in the sound eye >20/40 250 
• Inter-eye acuity difference >3 logMAR lines (i.e. amblyopic eye acuity at least 3 lines worse 251 

than sound eye acuity) 252 

5. No amblyopia treatment (other than spectacles) in the past month and no more than one month 253 
of amblyopia treatment in the past 6 months 254 

             •   Any treatment more than 6 months prior to enrollment is acceptable 255 
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6. No current vision therapy or orthoptics  256 

7. No ocular cause for reduced visual acuity                                                                                                                                                               257 
  •  Nystagmus per se does not exclude the patient if the above visual acuity criteria are met 258 

8. Cycloplegic refraction and ocular examination within 2 months prior to enrollment  259 

9. No myopia more than a spherical equivalent of -6.00 D 260 

10. No prior intraocular or refractive surgery 261 

11. No known skin reactions to patch or bandage adhesives 262 

12. Parent understands protocol and, if child is eligible to enter randomized trial, parent is willing to 263 
accept randomized treatment 264 

13. Parent has home phone (or access to phone) and is willing to be contacted by Jaeb Center staff 265 

14. Relocation outside of area of an active ATS site within next six months not anticipated 266 

2.3. Screening Examination Procedures 267 
2.3.1. Historical Information 268 
Historical information elicited will include the following: date of birth, gender, race, ethnicity, prior 269 
amblyopia therapy (e.g., glasses, patching, pharmacologic, filters), spectacle correction, and history 270 
of allergy/intolerance to bandage adhesive. 271 
 272 
2.3.2. Visual Acuity Testing 273 
Visual acuity testing will be done by a certified examiner using the ATS single-surround HOTV 274 
letter protocol on the Electronic Visual Acuity Tester (or study-approved alternative instrument). 275 
The protocol for conducting the visual acuity testing is described in the ATS Testing Procedures 276 
Manual. Aspects of the testing protocol that are specific to this study are indicated below: 277 
 278 

1. Testing is done with best refractive correction.   279 
Ø For patients with refractive error who either do not have spectacles or whose 280 

spectacles do not fully correct the refractive error (as described in section 2.5.1), 281 
testing will be done with trial frames or a phoropter.   282 

2. Testing can be done without cycloplegia or after cycloplegia when the child is sufficiently 283 
attentive for this to be accomplished (although it is preferable that testing be done without 284 
cycloplegia). 285 

3. Testing must be done no more than 7 days prior to enrollment.  286 

If the patient is uncooperative because of resistance to wearing trial frames or using a phoropter, 287 
he/she should be given a 15-minute break before attempting to retest.  If the patient is still 288 
uncooperative, then acuity can be tested with current spectacles (or no spectacles) and the patient 289 
can be enrolled if the investigator believes that it is likely the patient would be eligible if tested with 290 
the optimal refractive correction. 291 
 292 

2.3.3. Other Testing 293 
Additional testing that will be completed as part of the patient’s usual care will include an 294 
assessment of ocular motility and alignment using the Simultaneous Prism and Cover Test (SPCT) 295 
in primary position at distance and near, recording of the presence of primary position nystagmus 296 
(with and without monocular occlusion), a cycloplegic refraction, and an ocular examination. 297 
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• Any of these additional procedures that have been performed within the prior 2 months do 298 
not need to be repeated at time of enrollment.   299 

• If patient’s visual acuity is too poor to fixate for SPCT, a modified Krimsky test should be 300 
performed. 301 

• The standard protocol for each procedure is described in the ATS Testing Procedures 302 
Manual. 303 

 304 
2.4. Enrollment of Eligible Patients 305 
A patient can be enrolled either by entering the Enrollment Form on the ATS website or by faxing 306 
the Enrollment Form to the Jaeb Center.  Each enrolled patient will be assigned a unique identifier 307 
number. 308 
 309 
2.5. Prescribing Spectacles 310 
2.5.1. Spectacle Correction 311 
The study will provide new spectacles for patients who are being prescribed spectacles for the first 312 
time or who require a change in refractive correction.   313 
 314 
The following guidelines will apply in prescribing spectacles.   315 
 316 
2.5.1.1. Patients Meeting Criteria for Anisometropic Amblyopia  317 
For patients meeting the anisometropia criteria in section 2.2 (i.e., there is > 0.50 D difference 318 
between eyes in spherical equivalent or > 1.50 D difference between eyes in astigmatism, with or 319 
without strabismus), guidelines for prescribing spectacles vary depending on whether the patient has 320 
previously worn spectacles within the last 12 months.     321 
 322 
2.5.1.1.1. Anisometropic Patients Without Prior Spectacle Use 323 
For patients without prior spectacle use (defined as no spectacle wear in previous 12 months), the 324 
following spectacle correction should be prescribed:    325 
• Full correction of anisometropia 326 
• Full correction of astigmatism 327 
• Hypermetropia >3.00 D either fully corrected or symmetrically reduced by up to +1.50 D 328 
• Myopia >0.50 D fully corrected in the both eyes  329 
 330 
2.5.1.1.2. Anisometropic Patients Currently Wearing Spectacles 331 
For patients currently wearing spectacles, a new prescription is not necessary as long as the current 332 
spectacles meet the following criteria:   333 
• Spherical equivalent and cylinder are within 0.50 D of fully correcting the anisometropia 334 
• Cylinder power must be within 0.75 of fully correcting the astigmatism.  335 
• Cylinder axis in both eyes is within 10 degrees of the axis in the spectacles when cylinder power 336 

is > 1.00 D (if cylinder power is < 1.00 D, spectacle change is at the investigator’s discretion) 337 
• Hypermetropia >3.00 D is either fully corrected or reduced symmetrically by up to +1.50 D 338 
 339 
 340 
2.5.1.2. Patients with Strabismic Amblyopia or Combined Mechanism Amblyopia 341 
• For patients meeting the criteria for strabismus only or for combined mechanism amblyopia, the 342 

same criteria listed in 2.5.1.1.2 will apply. 343 
 344 
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2.5.2. Obtaining Spectacles 345 
For patients who are being prescribed spectacles for the first time or who require a change in 346 
spectacle correction:   347 
• Patients will be sent to an optician to have the spectacles made.  Spectacles will be paid for by 348 

the study and will be made preferably by a study-certified optician who will bill the study an 349 
agreed-upon amount for the spectacles.  350 

• The spectacles will be either sent directly to the investigator or picked up by the patient on the 351 
day of the Spectacle Phase Baseline Visit.   The new spectacles should be carried to the office 352 
between pickup and the Spectacle Phase Baseline Visit.  The new spectacles should not be worn 353 
prior to the day of the Spectacle Phase Baseline Visit. 354 

 355 
2.6. Scheduling of the Next Visit    356 
2.6.1. Patients Skipping the Spectacle Phase  357 
The following patients will skip the Spectacle Phase of the study and will directly enter the 358 
Randomized Trial (see chapter 4):   359 
• Patients who do not require spectacle correction  360 
• Patients who have worn optimal spectacle correction for at least the prior 16 weeks  361 
 362 
The Randomization Visit can be performed either the same day (provided all testing can be 363 
completed according to the protocol-specified state of cycloplegia) or on a subsequent day.    364 
• If the patient is being evaluated for randomization on the same day that the Screening Exam was 365 

performed, acuity will be retested for the Randomized Trial even though it was already 366 
measured once on this day. 367 
§ If on retesting prior to randomization the visual acuity in either eye does not still meet 368 

eligibility criteria (amblyopic eye between 20/40 and 20/400 inclusive and sound eye 369 
20/40 or better), the patient will not be randomized, the remaining testing for the 370 
Randomization Visit will not be completed, and the patient will be discontinued from 371 
the study. 372 

 373 
2.6.2. Patients Entering the Spectacle Phase  374 
All patients who are entering the Spectacle Phase (see section 2.6.1 for criteria for skipping the 375 
Spectacle Phase) will have a Spectacle Phase Baseline Visit within 30 days after the Screening 376 
Examination.  The visit needs to be scheduled such that the spectacles prescribed at enrollment will 377 
be available, as trial frames are not to be used for visual acuity testing at the Spectacle Phase 378 
Baseline Visit. 379 
 380 
Patients who are currently wearing optimal spectacle correction but for less than 16 weeks may 381 
complete both the Screening Exam and Spectacle Phase Baseline Visit on the same day provided all 382 
testing can be completed according to the protocol-specified state of cycloplegia (see section 3.2).  383 
 384 
 385 
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CHAPTER 3: SPECTACLE PHASE 386 
 387 
3.1. Introduction 388 
The purpose of the Spectacle Phase is for each patient to achieve maximum improvement in the 389 
amblyopic eye acuity that can be achieved with spectacles alone. 390 
 391 
3.2. Spectacle Phase Baseline Visit 392 
Patients who at the Screening Exam are wearing optimal spectacle correction but have been doing 393 
so for less than 16 weeks may complete the Spectacle Phase Baseline Visit on the same day 394 
provided all testing can be completed according to the protocol-specified state of cycloplegia (refer 395 
to sections 2.3 and 3.2.1)  396 
 397 
Patients who needed new spectacles or a change in spectacles will return for the Spectacle Phase 398 
Baseline Visit within 30 days after the Screening Examination.   399 
 400 
Prior to the visit, the office staff should verify that the spectacles prescribed at enrollment either 401 
have been received or that the patient will be picking them up on the day of the Spectacle Phase 402 
Baseline Visit.   403 
 404 

At the visit, the spectacles prescription should be verified with a lensometer.  Sphere and cylinder 405 
power must be within 0.25 D and cylinder axis within 10 degrees of the prescribed correction.   406 
• If these criteria are not met, the spectacles must be re-made and the patient will return at a later 407 

date for the Spectacle Phase Baseline Visit (see section 3.2.2).   408 
 409 
3.2.1. Visual Acuity Testing  410 
Visual acuity is measured in each eye at distance without cycloplegia and using the ATS HOTV 411 
visual acuity testing protocol with the EVA tester (or approved alternative).  412 

 413 
Patients who are receiving spectacles for the first time or who had a change in spectacle correction 414 
should wear the new spectacles for 10 to 30 minutes before visual acuity is tested.      415 
 416 
If the amblyopic eye acuity is now the same or better than the sound eye acuity, the patient’s study 417 
participation will end. 418 

Ø If the sound eye acuity is worse than it was at the Screening Exam, it should be 419 
retested before this judgment is made. 420 

   421 
If the amblyopic eye acuity is still at least one line worse than the sound eye acuity: 422 

Ø If amblyopic eye acuity is the same or better than it was at the Screening Exam 423 
Spectacle Phase, follow up will begin immediately. 424 

Ø If amblyopic eye acuity is worse than it was at the Screening Exam, refer to section 425 
3.2.1.1. for instructions on whether spectacles should be changed and when 426 
Spectacle Phase Follow up should begin. 427 

 428 
3.2.1.1. Visual Acuity Reduced from Enrollment Visit 429 
3.2.1.1.1. Presumed Latent Hyperopia 430 
If the acuity at the Spectacle Phase Baseline Visit in either eye is reduced by one line or more from 431 
the Enrollment Visit in a patient who was given new spectacles with hyperopic correction (or a 432 
change in spectacles with a substantial increase in the hyperopic correction), the possibility that the 433 
reduced acuity is due to latent hyperopia should be considered.   434 
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 435 
In cases of presumed latent hyperopia (i.e., persistent accommodative tone), the acuity should be 436 
retested with –1.00 D lens.   437 

• If minus lens does not improve visual acuity, the patient can begin the study unless the 438 
investigator suspects an error in refraction, in which case the refraction should be repeated, and 439 
if found to be different, the spectacles should be changed and the patient should return for the 440 
Spectacle Phase Baseline Visit at a later date (see section 3.2.2).  441 

• If a minus lens improves visual acuity:   442 

§ If the patient is a previously untreated pure anisometrope (i.e. must be without prior 443 
spectacle use in the last year and must not have strabismus), the spectacles should be 444 
changed, reducing the plus, and the patient should return for the Spectacle Phase 445 
Baseline Visit at a later date (see section 3.2.2).   446 

§ If the patient is not a previously untreated pure anisometrope, the investigator can either 447 
change the spectacles or wait and allow the patient to relax into them. 448 

• If at the 5 week visit visual acuity has not improved to at least the acuity 449 
obtained using the minus lens at baseline and the spectacles haven’t already 450 
been changed, the spectacles should be changed at this time if an overrefraction 451 
and visual acuity testing confirm a better visual acuity with a change in 452 
refraction. 453 

 454 
3.2.1.1.2. Other Cases of Reduced Visual Acuity 455 
If the acuity at the Spectacle Phase Baseline Visit in either eye is reduced by one line or more from 456 
the Enrollment Visit, and presumed latent hyperopia is not suspected, the refraction should be 457 
checked with cycloplegia. 458 
• If the original refraction was correct, the acuity obtained will be the acuity for the Spectacle 459 

Phase Baseline Visit. 460 
• If the original refraction was not correct, the spectacles should be changed, and the patient 461 

should return for the Spectacle Phase Baseline Visit at a later date (see section 3.2.2).  462 
  463 
3.2.2. Changing Spectacles 464 
When spectacles with optimal correction are not available at enrollment whether due to the 465 
spectacles having been made incorrectly or due to a new correction needing to be prescribed, while   466 
the spectacles are being changed, the patient should not wear the spectacles prescribed at 467 
enrollment.  In the meantime the patient should either wear his/her previous spectacles or wear no 468 
spectacles (as appropriate) until he or she returns at a later date for the Spectacle Phase Baseline 469 
Visit with the new spectacles. 470 
 471 
3.3. Spectacle Phase Follow-up Visits 472 
Patients whose amblyopic eye acuity is one or more lines worse than sound eye acuity at the 473 
Spectacle Phase Baseline Visit will begin Spectacle Phase Follow Up.   474 
 475 
Follow-up visits occur every 5 weeks (+1 week) as long as both of the following criteria are met:  476 

• Amblyopic eye is improving, defined as improvement of one or more lines from the prior visit 477 

• Amblyopia is still present, defined as amblyopic eye acuity at least one line worse than the best 478 
sound eye acuity that has been recorded at any visit during the study 479 

 480 
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Note:  If the amblyopic eye acuity meets the above criteria, follow up will continue even if the 481 
sound eye acuity has worsened from the prior visit.     482 
 483 
At each follow up visit, visual acuity will be tested in both eyes without cycloplegia and using the 484 
ATS HOTV visual acuity testing protocol with the EVA tester (or approved alternative).  If the 485 
amblyopic eye acuity has not improved from the prior visit, acuity should be retested. 486 

o If on the retest there is still no improvement from the prior visit, then the patient has 487 
completed the Spectacle Phase of the study, otherwise, the patient continues in follow up. 488 

 489 
 490 
3.4. Follow Up After the End of the Spectacle Phase  491 
When the Spectacle Phase of the study is over, the patient’s next follow up visit depends on his/her 492 
inter-ocular difference. 493 

• Patients who have an inter-ocular difference of <1 line will continue using spectacle correction 494 
only and will have a follow up visit 4-6 months after the last Spectacle Phase visit, then will be 495 
discontinued from the study.   496 

• Patients who have an inter-ocular difference of >2 lines will enter the Randomized Trial Phase 497 
of the study. 498 

Note:  Throughout this protocol, inter-ocular difference is defined as the amblyopic eye acuity 499 
minus the sound eye acuity.500 
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CHAPTER 4: RANDOMIZED TRIAL PHASE 501 
 502 

4.1. Assessment of Eligibility for the Randomized Trial 503 
4.1.1. Patients Who Completed the Spectacle Phase 504 
Eligibility for the randomized trial is assessed at the last visit in the Spectacle Phase (see section 505 
3.4).   506 
• The eligibility criterion for the Randomized Trial is an inter-ocular difference of 2 or more lines. 507 
Ø The better of the two amblyopic eye visual acuity testings at the last visit of the Spectacle 508 

Phase serves as the baseline amblyopic eye acuity for the Randomized Trial. 509 
 510 
4.1.2. Patients Who Skipped the Spectacle Phase 511 
For patients who skipped the Spectacle Phase (see section 2.6.1), visual acuity will be tested in each 512 
eye using the ATS HOTV visual acuity testing protocol.   This testing must be performed without 513 
cycloplegia and with the patient wearing spectacles if they have been prescribed (i.e. trial frames 514 
cannot be used). 515 
Ø If the patient is being evaluated for randomization on the same day that the Screening Exam 516 

was performed, amblyopic eye acuity will be retested even though it was already measured 517 
once on this day. 518 

o If on retesting prior to randomization the visual acuity in either eye does not still 519 
meet eligibility criteria (amblyopic eye between 20/40 and 20/400 inclusive and 520 
sound eye 20/40 or better), the patient will not be randomized, the remaining testing 521 
for the Randomization Visit will not be completed, and the patient will be 522 
discontinued from the study. 523 

Ø The better of the two visual acuity testings will serve as the baseline acuity for the 524 
Randomized Trial.   525 

 526 
4.2. Additional Randomized Trial Baseline Testing 527 
The following additional tests will be performed at this visit:   528 

• Randot Preschool test 529 

• Measurement of ocular deviation in primary position at distance and near by Simultaneous 530 
Prism and Cover Test (SPCT) (see ATS Testing Procedures manual)  531 

 532 

4.3. Randomization Groups  533 
Each patient will be randomly assigned to one of two treatment groups: 534 
• Patching Group:  Spectacle correction (if prescribed) and 2 hours of daily patching 535 

Ø During at least one hour of the patching and while wearing spectacles (if prescribed), 536 
the patient should perform near visual activities as described in section 4.3.1, #5. 537 

• Control Group: Spectacle correction only or no spectacles if none are required 538 
 539 
The Jaeb Center will construct a Master Randomization List stratified by site for patients with  540 
amblyopic eye visual acuity 20/40 to 20/100 with IOD >3 lines.  Other patients will be stratified 541 
overall (not by site) for (1) amblyopic eye acuity 20/125 to 20/400 with IOD >3 lines and (2) IOD 542 
>2 lines). 543 
  544 
4.3.1. Patching Group 545 
1. Patching will be performed using commercially-available patches, which will be provided by 546 

the study.  If skin sensitivity occurs, an alternative brand of patch will be provided.  If no skin 547 
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patch is tolerated, a felt “Patch-Works” type patch will be placed on the lens of glasses over the 548 
sound eye; if glasses are not being worn, then plano glasses will be provided. 549 

 550 
2. The two hours of daily patching should be continuous.  Also, parents will be instructed not to 551 

count periods when the child is sleeping as patching time. 552 
 553 
3. If a patient is noncompliant with treatment, the parents should be encouraged to persist with the 554 

treatment to the best of their ability. 555 
 556 
4. Prior to the 5-week masked exam, patients should not be prescribed additional hours of 557 

occlusion or other therapies for amblyopia.  If the parent requests such a change, then every 558 
attempt should be made to complete the 5-week masked exam prior to changing treatment, even 559 
if it needs to be completed early. 560 

5. The parent will be instructed to have the child spend at least one hour of patching time each day 561 
doing eye-hand coordination activities at near, such as crafts, coloring, tracing, cutting out 562 
objects, dot-to-dot connecting, hidden pictures and word finds, computer-generated or video 563 
games (e. g. Game Boy/Nintendo/PlayStation), computer/internet, reading, written homework 564 
assignments, or other activities requiring eye-hand coordination. During the remaining time, the 565 
child can perform his or her usual activities other than certain activities such as riding a bike, 566 
which could be dangerous.  Office-based vision therapy will not be used during the study. 567 

6. A home calendar log will be used to record treatment received. 568 

• The child will place an adhesive sticker on the log on days when the protocol treatment was 569 
successfully completed.  The caregivers will be asked to indicate daily the number of hours 570 
of patching completed and the time spent performing near activities during patching. 571 

• These logs will be turned in to the investigator at each of the protocol visits.  At the 5-week 572 
visit, the logs will be reviewed.  The investigator’s assessment of compliance will be 573 
recorded on the Follow-up Examination Form.   574 

 575 
4.3.2. Control Group 576 
1. Prior to the 5-week masked exam, the Control Group should be prescribed no treatment for 577 

amblyopia other than spectacle correction (if applicable). 578 
 579 
2. If the parent requests that the child be started on active amblyopia treatment, then an attempt 580 

should be made to complete a masked exam prior to the patient’s starting on the treatment. 581 
 582 
3. If a patient receives active treatment of any kind for one week or more, the patient will end 583 

study follow up.   584 
 585 
4.4. Primary Outcome Examination 586 
The first follow up visit in the Randomized Trial Phase is the primary outcome exam at 5+1 weeks. 587 
 588 
4.4.1. Masked Visual Acuity Testing  589 
At this visit, visual acuity testing will be performed by a certified masked examiner using the ATS 590 
HOTV visual acuity testing protocol. The right eye will be tested first, followed by the left eye.   591 
 592 
If amblyopic eye acuity is not at least one line better than the Randomized Trial Phase baseline 593 
acuity, the amblyopic eye will be retested (either by the same masked examiner or by a different 594 
examiner).  595 
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The first amblyopic eye acuity from the masked examiner testing will be considered the primary 596 
outcome measure for the Randomized Trial. 597 

 598 

4.4.2. Additional Testing at Primary Outcome Examination 599 
The following additional testing will be completed at the primary outcome examination: 600 

1) Randot Preschool Test 601 

2) Measurement of ocular deviation with Simultaneous Prism and Cover Test (SPCT) 602 

  603 
4.5. Continued Follow Up After the Primary Outcome Exam 604 
If at the 5-week primary outcome visit the amblyopic eye acuity has not improved at least 1 line 605 
from the Randomized Trial Phase baseline acuity or if the amblyopia has resolved (amblyopic eye 606 
acuity same or better than best sound eye acuity during study), the patient will discontinue study 607 
follow up and treatment will be at investigator discretion.   608 
 609 
If at the 5-week primary outcome visit the amblyopic eye acuity has improved 1 or more lines from 610 
the Randomized Trial Phase baseline acuity and the amblyopia is still present (amblyopic eye acuity 611 
worse than best sound eye acuity during study), the patient will continue in the study.    612 
 613 
4.5.1. Treatment During Continued Follow Up  614 
Patients continue using the randomization-assigned treatment 615 

• Patients in the Patching Group will continue using 2 hours of patching per day 616 
(including at least one hour of near activities during patching) in addition to continuing 617 
to spectacle correction (if required). 618 

• Patients in the Control Group will continue spectacle correction only (or no spectacles if 619 
none are required). 620 

 621 
4.5.2. Continued Follow Up Visit Schedule 622 
Patients will have follow-up visits according to the visit schedule below as long as both of the 623 
following criteria are met: 624 

• Amblyopic eye is improving, defined as improvement of one or more lines from the prior visit 625 

• Amblyopia is still present, defined as amblyopic eye acuity at least one line worse than the best 626 
sound eye acuity that has been recorded at any visit during the study 627 

 628 
The follow up visit schedule is a visit at 10+1 weeks, 15+1 weeks, and then at least once every 629 
three months thereafter.    630 
 631 
At each follow up visit, visual acuity will be tested.   632 

§ If the visual acuity has not improved at least one line from the prior visit, it will be 633 
retested and the better of the two acuities will be used to determine whether the 634 
patient should continue follow up or be discontinued from the study.   635 
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CHAPTER 5: MISCELLANEOUS CONSIDERATIONS IN FOLLOW UP 636 
 637 
5.1. Maintaining Patient Follow Up 638 
The Jaeb Center will maintain direct contact with the parents or guardian of each patient.  639 
Permission for such contacts will be included in the Informed Consent Form.  The principal purpose 640 
of the contacts will be to develop and maintain rapport with the family and to help coordinate 641 
scheduling of the outcome examination. 642 

• One phone contact is planned to take place during the first month after enrollment.  643 
Additional contacts will be made if necessary for the scheduling of follow-up visits. 644 

 645 
5.2. Patient Withdrawals 646 
A patient (and in this case the parents or guardian) may withdraw from the trial at any time.  This is 647 
expected to be a very infrequent occurrence in this trial in view of the study design’s similarity to 648 
routine clinical practice.  If the parents or guardian indicate that they want to withdraw the child 649 
from the study, the investigator personally should attempt to speak with them to determine the 650 
reason.  If their interest is in transferring the child’s care to another eye care provider, effort should 651 
be made to comply with this and at the same time try to keep the patient in the study under the new 652 
provider’s care. 653 
 654 
5.3. Management of Optical Correction 655 
A refraction can be performed at any time the investigator suspects that refractive error may not be 656 
optimally corrected. 657 
 658 
5.4. Management of Strabismus  659 
Strabismus surgery is allowed at the discretion of the clinician.  These will be recorded in the 660 
comment section of the Follow-up Examination Form. 661 
 662 
5.5. Risks of Patching 663 
The risks involved in the study are identical to those that would be present for a patient treated with 664 
occlusion therapy with patching who is not participating in the study.  665 
 666 
In view of the small number of hours of daily patching, significant skin irritation is unlikely.  If 667 
irritation occurs, the parent will be advised to put an emollient on the skin and discontinue use of 668 
the patch for a day.   669 
 670 
If a skin reaction to the patch occurs, or an allergic reaction occurs serious enough to discontinue 671 
patching, the investigator should call his or her assigned Steering Committee member to discuss the 672 
case.  An alternative adhesive patch may be tried. If patching with adhesive patches is discontinued, 673 
then the patient should be tried with Patch Works on glasses (or on plano lens if patient not wearing 674 
spectacles).  675 
 676 
Patching potentially could decrease the visual acuity in the sound eye, although this is almost 677 
always reversible. However, this occurrence is extremely unlikely in view of the small number of 678 
hours of daily patching.  The diagnosis and management of reverse amblyopia is left to the 679 
investigator’s judgment.  680 
 681 
Patching could precipitate the development of an ocular deviation.  If treatment precipitates the 682 
development of an ocular deviation (e.g., esotropia in child with hyperopia), the parent will be 683 
advised to have the patient see the investigator as soon as possible.  If the deviation is confirmed on 684 
examination, the decision as to whether to continue or discontinue therapy will be left to the 685 
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investigator and parent.  If amblyopia treatment is to be discontinued prior to the primary outcome 686 
exam, the investigator’s assigned Steering Committee member should be contacted to discuss the 687 
case and a masked examination arranged. 688 
 689 
5.6. Risks of Examination Procedures 690 
The procedures in this study are part of daily ophthalmologic practice in the United States and pose 691 
no known risks.  As part of a routine usual-care exam, the patient may receive cycloplegic/dilating 692 
eye drops.  693 

 694 
5.7. Risk of Withholding Treatment in the Control Group 695 
Standard care for a patient with amblyopia includes prescribing only spectacle correction initially 696 
and to continue this as long as the acuity in the amblyopic eye is improving.  Thus, the maximum 697 
delay in treatment of the control group is 5 weeks.  There is no known risk of withholding active 698 
treatment from the control group for 5 weeks.  In the Amblyopia Treatment Study protocols 699 
conducted by our investigator group on patients in this age range, there has been no ind ication that 700 
the response to treatment is related to age; the response has been comparable in 6 year olds and 3 701 
year olds.  Thus, it is highly unlikely that a delay in initiating treatment of weeks or even months 702 
could be harmful. 703 
 704 
5.8. Reporting of Adverse Events 705 
1. Local side effects of treatment, worsening of visual acuity, and development of strabismus are 706 

to be noted on the Follow-up Examination Form.  707 

2. Each investigator is responsible for informing his/her IRB of serious treatment-related adverse 708 
events and abiding by any other reporting requirements specific to his or her IRB.  709 

3. Data on the complications of the study treatments will be tabulated regularly by the 710 
Coordinating Center for review by the Steering Committee. Serious complications will be 711 
reported expeditiously to the Data and Safety Monitoring Committee, which will receive a full 712 
adverse event report semi-annually.  Following each DSMC data review, a summary will be 713 
provided to IRBs. 714 

 715 
5.9. Intercurrent Events 716 
1. If visual acuity should worsen in the amblyopic eye (or in the sound eye and does not recover 717 

with cessation or reversal of treatment), the investigator should evaluate this condition using 718 
best clinical judgment and perform whatever work up is clinically indicated to assess for an 719 
alternate cause (i.e. other than amblyopia) for the visual loss. Patients found to have a cause 720 
other than amblyopia that fully explains the visual loss (i.e., amblyopia was never present) will 721 
be dropped from the study.  This will be reported on the Patient Final Status Form. 722 

2. Eye injuries or the development of an eye problem that might affect vision will be reported on 723 
the Follow-up Examination Form.  Likewise, the development of a serious medical problem that 724 
might affect the patient’s study participation will be recorded.  725 

 726 

 727 

 728 
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CHAPTER 6: SAMPLE SIZE ESTIMATION AND STATISTICAL ANALYSIS 729 
 730 
6.1. Sample Size Estimation For Randomized Trial 731 
Although the primary analysis will include all patients with at least 3 lines inter-ocular difference at 732 
the time of randomization (regardless of their baseline amblyopic eye visual acuity), the sample size 733 
was estimated in order to have 90% power for a preplanned subgroup analysis of patients with 734 
baseline amblyopic eye acuity in the range of 20/40 to 20/100.  Recruitment will continue until this 735 
quota is met.  During the time period of recruitment, patients with acuity of 20/125 to 20/400 will 736 
be enrolled without a limit or formal sample size/power estimation.  The number of enrolled 737 
patients with acuity of 20/125 to 20/400 is expected to be one-third of the number of patients with 738 
acuity of 20/40 to 20/100.   739 
 740 
The sample size estimation was based on the standard deviation of the amblyopic eye visual acuity 741 
data from the 2-hour patching group in the ATS2B protocol (2-hours versus 6-hours patching for 742 
moderate amblyopia).  The data were limited to those from patients with strabismic amblyopia 743 
because it is possible that some patients with anisometropic amblyopia experienced on-study acuity 744 
improvement that was related to optical correction.  In strabismic patients in the ATS2B 2-hour 745 
group, the mean change in amblyopic eye acuity from baseline to 5-weeks was 1.7 logMAR.  In the 746 
current study, we are expecting the amount of amblyopic eye improvement in the control group to 747 
be very small because (1) each patient will have had at least two visual acuity tests performed prior 748 
to randomization and most will have had more (minimizes the learning effect), (2) patients with 749 
refractive error will not be enrolled until acuity has been demonstrated to be stable on two acuity 750 
measurements, and (3) the time period between baseline and the outcome assessment is only 5 751 
weeks (minimizes the age effect).  However, because of the importance of detecting a beneficial 752 
treatment effect, assuming one exists, we have powered the study to be able to detect a mean 753 
difference between groups in amblyopic eye acuity of 0.10 logMAR.  754 
 755 
With the assumptions of a standard deviation of 0.15 and a treatment group difference of 0.10 756 
logMAR, we have selected a sample size of 100 (50 per group) to have 90% power for the subgroup 757 
analysis of patients with visual acuity 20/40 to 20/100.  In estimating the sample size, we are 758 
ignoring the correlation between the baseline and 5-week acuities which when accounted for will 759 
increase power even further.  If the correlation between the amblyopic eye baseline and 5-week 760 
acuities is on the order of 0.50, then the power is increased to approximately 99%.  Also serving to 761 
increase the power of the primary analysis is the estimated 34 patients with visual acuity 20/125 – 762 
20/400 that will be enrolled during recruitment of the 100 patients with visual acuity 20/40 – 763 
20/100.  Inclusion of these patients is expected to increase power to 96% (without adjusting for the 764 
correlation between acuities).  These increases in power will offset any decreases in power from 765 
losses to follow up and withdrawals (which are expected to be few, in view of the short time period 766 
of the study) and treatment crossovers (control group patients receiving treatment or treatment 767 
group patients going off treatment)—also expected to be few in view of the short time period of the 768 
study). 769 
 770 
 771 
6.2. Data Analysis Plan for Randomized Trial 772 
The primary analysis will be a treatment group comparison of logMAR visual acuity scores 773 
obtained five weeks after randomization, adjusted for baseline acuity scores in an analysis of 774 
covariance (ANCOVA) model.  As noted earlier, the primary analysis will include only those 775 
patients with at least 3 lines inter-ocular difference at the time of randomization.  The primary 776 
analysis will follow the “intent-to-treat” principle.  In the primary analysis, data will be included 777 
only from patients who complete the 5-week exam; there will be no imputation of data for patients 778 
who miss this exam.   779 
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 780 
No formal interim efficacy analyses of the outcome data are planned in view of the timing of its 781 
collection as it seems unlikely that there would be sufficient data and reason to terminate the trial 782 
early.  However, a formal safety report will be provided to the DSMC twice a year. 783 
 784 
The treatment effect in subgroups based on baseline factors will be assessed in preplanned 785 
secondary analyses.  The subgroups of most interest will be those based on baseline amblyopic eye 786 
visual acuity (20/40 to 20/100 vs. 20/125 to 20/400), cause of amblyopia, and age. 787 
 788 
A separate exploratory analysis will be conducted of data for patients with 2 lines inter-ocular 789 
difference at the time of randomization.  This analysis will parallel the primary analysis. 790 
 791 
6.3. Analyses of Spectacle Phase Data 792 
Patients in the Spectacle Phase fall into one of the following two groupings:    793 

1. Patients who meet only the anisometropia criteria described in section 2.2 (i.e., do not meet 794 
strabismus criteria) and who meet all the following: 795 
Ø No prior treatment for amblyopia 796 
Ø Spectacles not used in the 12 months prior to enrollment 797 

2. Patients who require new spectacles, a change in spectacles, or who have been wearing the 798 
optimal spectacle correction for less than 16 weeks.  This will include the following types of 799 
patients: 800 
Ø Cause of amblyopia is strabismus or combined mechanism 801 
Ø Cause of amblyopia is anisometropia only and spectacles are already being worn and/or 802 

patient previously treated for amblyopia. 803 
 804 
The Spectacle Phase is skipped by patients who either do not need spectacle correction or who are 805 
already wearing the optimal spectacle correction for at least 16 weeks.   806 
 807 
The primary objectives of the Spectacle Phase relate only to the patients who are enrolled with 808 
previously untreated anisometropic amblyopia (group #1 above).  The analytic objectives include  809 
(1) to determine the time course of improvement with spectacles from onset of use to stabilization 810 
of acuity and (2) to determine the proportion of patients with previously untreated anisometropic 811 
amblyopia in whom the amblyopia resolves with spectacles alone. 812 
 813 
For each patient, the maximum improvement will be computed and the visit at which this occurred 814 
will be identified.  Descriptive statistics will include determinations of the distribution of number of 815 
lines of maximum improvement stratified by baseline level of visual acuity and the cumulative 816 
distribution of the proportion of patients reaching maximum improvement at each visit. 817 
 818 
The Spectacle Phase of this study will allow us to estimate the resolution rate among anisometropic 819 
patients prescribed spectacles for the first time.  For purposes of analysis, resolution will be defined 820 
as improvement of the amblyopic eye to be either within one line, the same, or better than the acuity 821 
in the sound eye. 822 
  823 


