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CHAPTER 1: BACKGROUND AND STUDY SYNOPSIS 46 
 47 
This study is being conducted by the Pediatric Eye Disease Investigator Group (PEDIG).  It is 48 
one of a series of randomized trials and observational studies that address management issues 49 
related to the treatment of amblyopia in children. 50 
 51 

1.1. Background 52 
The value of “near visual activities” while patching for amblyopia is controversial.  Some 53 
pediatric eye care providers currently recommend that the child perform near visual tasks while 54 
wearing a patch over the sound eye, while other pediatric eye care providers do not prescribe any 55 
specific visual tasks to be performed while the patch is worn. 56 
 57 
In previous randomized studies of patching doses for amblyopia conducted by the Pediatric Eye 58 
Disease Investigator Group, near visual activities were incorporated into the prescribed treatment 59 
regimes.1, 2  Although different doses of patching, combined with near visual activities, were 60 
successful in improving visual acuity in most children, it is unclear whether concurrent near 61 
visual activities enhanced the effect of patching.   62 
 63 
Others have described the prescription of near activities, or activities requiring hand-eye 64 
coordination, during patching for amblyopia.  Among many case series, Francois and James 3and 65 
Callahan and Berry 4incorporated tracing pictures or completing puzzles into their treatment for 66 
amblyopia.  Von Noorden and colleagues 5 described coloring small symbols on exercise sheets 67 
for one hour a day during occlusion in children aged 7 to 16 years.  Watson and colleagues 6 also 68 
described playing a visually demanding game while patched.  None of these regimes of near 69 
activities during occlusion have been rigorously studied using randomized control trial methods, 70 
with masking and standardization of visual acuity assessment. 71 
 72 
In order to assess feasibility of a randomized trial comparing near and distance activities during 73 
patching treatment of amblyopia, we conducted a randomized pilot study to determine whether 74 
children randomized to near or non-near activities would perform prescribed activities.  Sixty-75 
four children, three to seven years of age with anisometropic or strabismic amblyopia (20/40 to 76 
20/400) were randomly assigned to receive either two hours of daily patching with near activities 77 
or two hours of daily patching without near activities.  Parents completed daily calendars for four 78 
weeks to record the activities performed while patched and received a weekly telephone call in 79 
which they were asked to describe the activities performed during the previous two hours of 80 
patching.  By both calendars and telephone phone interviews, the children assigned to near visual 81 
activities performed more near activities than those assigned to non-near activities (mean 1.6 + 82 
0.5 hours versus 0.2 + 0.2 hours, P<0.01, by calendars and 1.6 + 0.5 hours versus 0.4 + 0.5 83 
hours, P<0.01, by telephone interviews).  These data indicate that randomization to “near” or 84 
“non-near” (i.e., distance) activities is feasible. 85 
 86 
During our  randomized pilot study described above, we also measured improvement in visual 87 
acuity after 4 weeks of treatment.  There was a suggestion of greater improvement in visual 88 
acuity in those assigned to near visual activities compared to those performing distance activities 89 
(mean 2.6 lines versus 1.6 lines, respectively, p=0.07).  Interestingly, when we evaluated the 90 
influence of baseline visual acuity, we found that the effect of near activities on outcome visual 91 
acuity was only seen in patients with severe amblyopia (20/100-20/400) and not in patients with 92 
moderate amblyopia (20/40-20/80).  At the 4-week visit, the 13 patients with severe amblyopia 93 
in the near activities group improved by a mean of 3.7 + 2.5 logMAR levels, compared with a 94 
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mean improvement of 1.2 + 2.3 logMAR levels in the 11 patients with severe amblyopia in the 95 
non-near group (P=0.02, t-test). In contrast, the 17 patients with moderate amblyopia in the near 96 
activities group improved by a similar amount to those in the non-near group (n=17 in each 97 
group, mean + SD mean of 1.7 + 1.4 versus 1.9 + 1.2 logMAR levels, P=0.60, t-test). Therefore, 98 
the proposed RCT is planned with sufficient sample size to evaluate the effect of treatment 99 
separately for moderate and severe amblyopia.  The pilot study was not designed to be of 100 
sufficient duration or have sufficient sample size to address the issue of visual acuity, but these 101 
pilot data suggest that a formal randomized trial is warranted. 102 
 103 
The current study is designed as an EFFICACY study, making effort to maximize adherence to 104 
treatment group assignments.  105 
 106 

1.2. Study Objective 107 
To determine whether “near” activities enhance the effect of patching on visual acuity 108 
improvement in strabismic and anisometropic amblyopia when compared with “distance” 109 
activities in the treatment of moderate amblyopia and severe amblyopia in children 3 to <7 years 110 
old. 111 
 112 

1.3. Synopsis of Study Design  113 
Major Eligibility Criteria (see section 2.2 for a complete listing) 114 

• Age 3 to < 7 years  115 

• Amblyopia associated with strabismus, anisometropia, or both 116 

• Visual acuity in the amblyopic eye  between 20/40 and 20/400 inclusive 117 

• Visual acuity in the sound eye  20/40 or better and inter-eye acuity difference >3 118 
logMAR lines 119 

• No prior amblyopia therapy or if there has been prior therapy, it must meet certain criteria 120 
(see section 2.2) 121 

• Spectacles, if needed, worn for at least 16 weeks or until visual acuity documented to be 122 
stable 123 

 124 
Treatment Groups 125 
The two treatment regimens for the 17 week treatment period are: 126 

• 2 hours of daily patching combined with near visual activities while patching 127 

• 2 hours of daily patching combined with distance visual activities while patching 128 
 129 
Spectacle wear will be continued, if prescribed. If the patient’s visual acuity has not improved by 130 
the 8-week visit, daily patching duration may be increased at investigator discretion. 131 
 132 
Sample Size 133 
Moderate Amblyopia (20/40 to 20/80): 266 patients 134 
Severe Amblyopia (20/100 to 20/400): 134  patients  135 
 136 
Visit Schedule 137 

• Visits at 2 weeks, 5 weeks, 8 weeks, and 17 weeks 138 
 139 
At each visit, distance visual acuity will be assessed in each eye.  At the 8-week and 17-week 140 
visits, the visual acuity testing using the ATS HOTV protocol will be performed by a masked 141 
examiner. 142 
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 143 
Primary Analysis 144 
The primary outcome assessment is visual acuity at 8 weeks for amblyopic eye.  145 
 146 
The primary analytic approach for the 8 week amblyopic eye acuity will involve a treatment 147 
group comparison (patching with near activities versus patching with distance activities) of 148 
logMAR visual acuity scores adjusted for baseline visual acuity scores in an analysis of 149 
covariance (ANCOVA) model.   150 
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 151 
 152 

1.4. Study Summary Flow Chart 153 
 154 

 155 

 156 

 157 

Visit B 
5 +1 week 

Visual acuity testing both eyes 
 

Visit A  
2 weeks +3 days 

Visual acuity testing both eyes 
 

Eligible for  study  

(see section 2.2) 

Randomize 

2 hours of daily  

patching  

with NEAR activities  

Visit C 
8 +1 week 

Masked visual acuity testing both eyes 
 

2 hours of daily  

patching  

with DISTANCE activities  

Visit D 
17 +1 week 

Masked visual acuity testing both eyes 
Assessment of ocular alignment 

Titmus fly and Randot Preschool test 
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 158 

CHAPTER 2: PATIENT ELIGIBILITY AND BASELINE TESTING 159 
 160 

2.1. Eligibility Assessment and Informed Consent 161 
A patient is considered for the study after undergoing a routine eye examination (by a study 162 
investigator as part of standard care) that identifies amblyopia meeting the eligibility criteria.   163 
 164 
For patients who appear eligible for the study following a “standard-care” or preliminary 165 
examination, the study will be discussed with the child’s parent(s) or guardian(s). Parent(s) or 166 
guardian(s) who express an interest in the study will be given a copy of the informed consent 167 
form to read. Written informed consent must be obtained from the parent or guardian prior to 168 
performing any study-specific procedures that are not part of the patient’s routine care.  169 
 170 

2.2. Eligibility and Exclusion Criteria 171 
The following criteria must be met for the patient to be enrolled in the study.   172 

1. Investigator intends to prescribe 2 hours of patching per day  173 

2. Parent/guardian will be able to supervise 2 hours of patching per day and is willing to record 174 
on a calendar log the activities performed during patching 175 

3. Parent has home phone (or access to phone) and is willing to be contacted by Jaeb Center 176 
staff once a week for each of the first eight weeks of the study, except for weeks with a study 177 
visit.  178 

4. Age 3-<7 years  179 

5. Amblyopia associated with strabismus (comitant or incomitant), anisometropia, or both 180 

• Criteria for strabismic amblyopia: At least one of the following criteria must be met and 181 
criteria are not met for combined-mechanism amblyopia:   182 
� Heterotropia at distance and/or near fixation on examination (with or without 183 

spectacles) 184 
� History of strabismus surgery (or botulinum) 185 
� Documented history of strabismus which is no longer present (and which, in the 186 

judgment of the investigator, is the cause of amblyopia) 187 

• Criteria for anisometropic amblyopia: At least one of the following criteria must be met: 188 
� >0.50 D difference between eyes in spherical equivalent  189 
� >1.50 D difference between eyes in astigmatism in any meridian 190 

• Criteria for combined mechanism amblyopia:  Both of the following criteria must be met: 191 
� Criteria for strabismus are met (see above) 192 
� >1.00 D difference between eyes in spherical equivalent or >1.50 D difference 193 

between eyes in astigmatism in any meridian 194 
� Note: the spherical equivalent requirement differs from that in the definition for 195 

refractive/anisometropic amblyopia. 196 
 197 

6. Visual acuity, measured using the ATS visual acuity testing protocol (the protocol for 198 
conducting the visual acuity testing is described in the ATS Testing Procedures Manual), 199 
meeting the following criteria  200 
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• Best corrected visual acuity in the amblyopic eye 20/40 to 20/400 inclusive  201 
Note: plan separate subgroup analyses for 20/40 to 20/80 and 20/100 to 20/400 202 

• Best corrected visual acuity in the sound eye >20/40 203 

• Inter-eye acuity difference >3 logMAR lines (i.e., amblyopic eye acuity at least 3 lines 204 
worse than sound eye acuity) 205 

7. No amblyopia treatment other than spectacles in the past month and no more than one month 206 
of amblyopia treatment in the past 6 months.   207 

• Any treatment more than 6 months prior to enrollment is acceptable 208 
 209 
8. Spectacle correction for measurement of enrollment VA must meet the following criteria and 210 

be based on a cycloplegic refraction that is no more than 6 months old; 211 
 212 
a. Requirements for spectacle correction: 213 

1) For patients meeting criteria for strabismus (see #5 above) 214 

• Hypermetropia if corrected must not be undercorrected by more than +1.50 D 215 
spherical equivalent, and the reduction in plus sphere must be symmetric in 216 
the two eyes.  Otherwise, spectacle correction is at investigator discretion. 217 

 218 
2) For patients meeting criteria for anisometropia or combined-mechanism (see #5 219 

above) 220 

• Spherical equivalent must be within 0.50 D of fully correcting the 221 
anisometropia 222 

• Hypermetropia must not be undercorrected by more than +1.50 D spherical 223 
equivalent, and reduction in plus must be symmetric in the two eyes 224 

• Cylinder power in both eyes must be within 0.50 D of fully correcting the 225 
astigmatism 226 

• Cylinder axis in the spectacle lenses in both eyes must be within 6 degrees of 227 
the axis of the cycloplegic refraction when cylinder power is > 1.00 D 228 

 229 
b. Spectacles meeting above criteria must be worn either: 230 

1) for 16 weeks immediately prior to enrollment, or 231 
 232 
2) until visual acuity in amblyopic eye is stable (defined as two consecutive visual 233 

acuity measurements by the same testing method at least 4 weeks apart with no 234 
improvement of one logMAR line or more)  235 

• An acuity measurement done any of the following ways may be considered 236 
the first of two consecutive measurements: 1) in current glasses , 2) in trial 237 
frames with full correction of hypermetropia with cycloplegia, or 3) by having 238 
the patient return in new glasses for first measurement. Note:  since this 239 
determination is a pre-study procedure, the method of measuring visual acuity 240 
is not mandated.   241 

 242 
9. No current vision therapy or orthoptics  243 

10. No ocular cause for reduced visual acuity  244 

11. Cycloplegic refraction within 6 months prior to enrollment 245 
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12. Ocular examination within 6 months prior to enrollment 246 

13. No myopia more than –6.00 D spherical equivalent in amblyopic eye 247 

14. No prior intraocular or refractive surgery 248 

15. No known skin reactions to patch or bandage adhesives 249 

16. Parent does not anticipate relocation outside area of an active ATS site within the next 4 250 
months 251 

17. Parent understands protocol and, if child is eligible to enter randomized trial, parent is willing 252 
to accept randomized treatment 253 

 254 

2.3. Examination Procedures 255 
2.3.1. Historical Information 256 
Historical information elicited will include the following: date of birth, gender, ethnicity, prior 257 
amblyopia therapy (e.g., glasses, patching, pharmacologic, filters), spectacle correction, and 258 
history of allergy to bandage adhesive. 259 
 260 

2.3.2. Clinical Testing for Enrollment 261 
Examination procedures include: 262 
1. Measurement of visual acuity in each eye (right eye first) by the ATS single-surround HOTV 263 

testing protocol on the Electronic Visual Acuity Tester.  The protocol for conducting the 264 
visual acuity testing is described in the ATS Testing Procedures Manual.  Aspects of the 265 
testing protocol that are specific to this study are indicated below: 266 

• Testing must be done without cycloplegia (with spectacles, if worn) no more than 7 days 267 
prior to randomization. 268 

• Since the patient needs to be wearing spectacles that provide best visual acuity to be 269 
enrolled, trial frames/phoropter with a different correction cannot be used to measure 270 
acuity at enrollment. 271 

• If the patient has difficulty with the acuity testing, often he or she will perform better 272 
when the testing is repeated.  At the investigator’s discretion, acuity can be retested on 273 
the same or a subsequent day to assess eligibility. 274 

2. Ocular motility examination. 275 
• measurement of predominant alignment by Simultaneous Prism and Cover Test (SPCT) 276 

in primary position at distance and near; and recording of the presence of primary 277 
position nystagmus (with and without monocular occlusion). 278 

• if performed within prior 7 days, does not need to be repeated at time of enrollment 279 

3. Ocular examination as per investigator’s clinical routine to rule out a cause for reduced visual 280 
acuity other than amblyopia. 281 

• if performed within prior 6 months, does not need to be repeated at time of enrollment.   282 

4. Cycloplegic refraction using cyclopentolate 1% as per investigator’s usual routine. 283 

• if performed within prior 6 months, do not need to repeat at time of enrollment 284 
 285 
5.   Binocularity testing (prior to cycloplegia): Titmus fly, Randot Preschool test 286 

 287 
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2.4. Randomization of Eligible Patients 288 
1. Once a patient is randomized that patient will be included in the data analysis regardless of 289 

whether the assigned treatment is received or not.  Thus, the investigator must not randomize 290 
a patient until he/she is convinced that the parent/guardian will accept either of the treatment 291 
regimens.   292 

2. Treatment must commence within 48 hours following randomization; therefore, a patient 293 
should not be randomized until both the investigator and parent are ready to start treatment. 294 

3. The Jaeb Center will construct a Master Randomization List using a permuted block design 295 
stratified by site and visual acuity group (20/40 to 20/80 and 20/100 to 20/400), which will 296 
specify the order of treatment group assignments. A patient is officially enrolled when the 297 
website randomization process is completed. 298 

   299 

2.4.1. Delay in Randomization 300 
1. The ATS distance visual acuity testing must be performed within 7 days prior to 301 

randomization.  If patient randomization is delayed beyond 7 days, the distance visual acuity 302 
testing must be repeated to confirm eligibility and establish the baseline acuity for the study.  303 

2. The ocular motility examination must be performed within 7 days prior to randomization.  If 304 
patient randomization is delayed beyond 7 days, the ocular motility examination must be 305 
repeated. 306 

3. No other parts of the examination (including the refraction) need to be repeated if they were 307 
performed within 6 months prior to randomization. 308 
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 309 

CHAPTER 3: RANDOMIZATION AND TREATMENT GROUP ASSIGNMENT 310 
 311 
3.1. Randomization Groups 312 
Each patient will be randomly assigned to one of two treatment groups: 313 

1. 2 hours of daily patching combined with near visual activities while patching 314 

2. 2 hours of daily patching combined with distance visual activities while patching 315 
 316 
Spectacle wear will be continued, if prescribed. 317 
 318 

3.2. Near Visual Activities  319 
For patients assigned to the near activities group, the parent will be instructed to have the child 320 
spend as much of the two hours of patching time as possible each day doing eye-hand 321 
coordination activities at near.  An instruction sheet will be given to the parent which will 322 
indicate the near visual activities the child should do while wearing the patch.  Examples of 323 
activities include crafts, coloring, tracing, cutting out objects, blocks, Legos, marbles, dominoes, 324 
card games, board games, puzzles, written homework assignments, sorting or stringing beads, 325 
reading, writing, activity books, dot-to-dot connecting, hidden pictures, word finds, and 326 
computer or video games (e. g. Game Boy/Nintendo/PlayStation).  Optional work books will be 327 
provided.   328 
 329 

3.3. Distance Activities 330 
For patients assigned to the distance activities group, the parent will be instructed to have the 331 
child spend as much of the two hours of patching time as possible each day doing activities that 332 
do not require eye-hand coordination at near.  An instruction sheet will be given to the parent 333 
which will indicate the distance activities the child should do while wearing the patch.  Examples 334 
of activities include supervised outdoor play or active/physical games such as: hopscotch, jump 335 
rope, tag, hide and go seek, hula hoop, twister, musical chairs, dancing, walking the dog, playing 336 
with pets.  Activities may also include watering the plants, cleaning up his/her room, washing a 337 
car or a bike, sweeping or vacuuming, setting the table, cleaning the table, accompanying parent 338 
on errands to the store, watching movies at the movie theater, going to church,  listening to 339 
music, singing, making up silly songs, taking a nature walk, going to the zoo, lying on his/her 340 
back and watching the clouds.  The parent will be instructed that watching television may be 341 
considered a distance activity as long as the child is watching the set from at least 6 feet away. 342 
 343 

3.4. Patching  344 
Each patient is prescribed two hours of patching per day.  If the patient’s visual acuity has not 345 
improved by the 8-week visit, daily patching duration may be increased at investigator 346 
discretion. 347 
 348 
Patching will be performed using commercially-available adhesive patches, which will be 349 
provided by the study.   350 

• If skin sensitivity occurs, an alternative brand of patch will be provided.  If no skin patch 351 
is tolerated, a felt “Patch-Works” type patch will be placed on the lens of glasses over the 352 
sound eye; if glasses are not being worn, then plano glasses will be provided. 353 

 354 
The following instructions will be given to the parent: 355 

• The two hours of patching should be continuous. 356 
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• If the child falls asleep while wearing the patch, this time should not be counted as 357 
patching time. 358 

• If the child is noncompliant with treatment, the parents should be encouraged to persist 359 
with the treatment to the best of their ability. 360 

• The parent should supervise the child during the entire patching time each day. 361 
 362 

3.5. Home Calendar Logs   363 
A calendar will be provided on which the parent completes each activity performed, and the time 364 
spent performing that activity, as well as the number of hours of patching each day.   365 
 366 
Examples of completed calendars will be given to the parents to aid completion of the calendar. 367 
 368 
Calendars will be mailed to the data center weekly (on a specified day of the week) throughout 369 
the entire duration of the study, in preaddressed stamped envelopes.370 
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 371 

 372 

CHAPTER 4: FOLLOW-UP EXAMINATIONS AND PHONE CONTACTS 373 
 374 

4.1. Follow-up Visit Schedule 375 
 376 
All patients will have the following study visits:  377 

• Visit 6A: 2 weeks + 3 days 378 

• Visit 6B: 5 + 1 week 379 

• Visit 6C: 8 + 1 week 380 

• Visit 6D: 17 + 1 week 381 
 382 
Additional visits can be performed at the discretion of the investigator.  A Follow-up 383 
Examination Form should be completed on the study website for every exam (not just the 384 
minimum required exams). 385 
 386 

4.1.1. Testing Procedures 387 
The following testing will be performed at follow-up visits: 388 

1. Measurement of visual acuity in each eye by the ATS single-surround HOTV testing 389 
protocol on the Electronic Visual Acuity Tester, at each visit 390 

• The right eye is tested first, then the left eye 391 

• Testing is performed without cycloplegia with spectacles (if worn) 392 

• At the 8-week visit and the 17-week visit, testing will be conducted by an 393 
examiner masked to treatment group. 394 

2. Ocular alignment measured with the SPCT  395 

• At the 2, 5, and 8-week visits, data collection will be limited to whether or not a 396 
new deviation has developed or the deviation changed by 10 or more p.d. 397 

• At the 17-week visit, the same data will be collected as those at enrollment  (i.e., 398 
measurement of predominant alignment by SPCT in primary position at distance 399 
and near). 400 

3. Titmus fly and Preschool Randot test at the 17 week visit only.  401 
 402 

4.2. Phone Interviews from the Coordinating Center 403 
The day after each calendar week a staff member from the Coordinating Center will call the 404 
parent using a scripted interview to determine the activities performed during the last 2 hours of 405 
patching, which may have been earlier that day or on the previous day. A toll free number will 406 
also be given to the parent to facilitate completion of the calls. 407 
 408 
At that interview, the parent will be reminded to complete and mail the home calendar log. 409 
 410 
There will be one phone call for each week of the study through the 8-week visit, except for 411 
weeks 2, 5 and 8, when a study visit is specified.   At those visits, the investigator will review 412 
with the parent the activities performed since the prior visit, and will reinforce the appropriate 413 
types of activities for the child’s randomization group.   The investigator’s assessment of 414 
compliance will be recorded on the Follow-up Examination Form.     415 
Weekly interviews will cease after the 8 week visit has been completed.  Phone calls may still be 416 
made by the Coordinating Center after this time to aid in scheduling the 17 week visit. 417 
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 418 

CHAPTER 5: MISCELLANEOUS CONSIDERATIONS 419 
 420 

5.1. Management of Optical Correction 421 
A refraction should be performed at any time the investigator suspects that refractive error may 422 
not be optimally corrected. 423 
 424 

5.2. Management of Strabismus 425 
Strabismus surgery is allowed at the discretion of the clinician.  These will be recorded in the 426 
comment section of the Follow-up Examination Form. 427 
 428 

5.3. Intercurrent Events 429 
If visual acuity should worsen in the amblyopic eye (or in the sound eye and does not recover 430 
with cessation or reversal of treatment), the investigator should evaluate this condition using best 431 
clinical judgment and perform whatever work up is clinically indicated to assess for an alternate 432 
cause (i.e. other than amblyopia) for the visual loss. Patients found to have a cause other than 433 
amblyopia that fully explains the visual loss (i.e., amblyopia was never present) will be dropped 434 
from the study.  This will be reported on the Patient Final Status Form. 435 

Eye injuries or the development of an eye problem that might affect vision will be reported on 436 
the Follow-up Examination Form.  Likewise, the development of a serious medical problem that 437 
might affect the patient’s study participation will be recorded.  438 

 439 

5.4. Patient Withdrawals 440 
A patient (and in this case the parents or guardian) may withdraw from the trial at any time.  This 441 
is expected to be a very infrequent occurrence in this trial in view of the testing procedure’s 442 
similarity to routine clinical practice.  If the parents or guardian indicate that they want to 443 
withdraw the child from the study, the investigator personally should attempt to speak with them 444 
to determine the reason.   445 
 446 

5.5. Risks 447 
There are no risks involved in this study that would not be part of usual care. 448 
 449 

5.5.1. Risks of Examination Procedures 450 
The procedures in this study are part of daily pediatric eye care  practice in the United States and 451 
pose no known risks.  As part of a routine usual-care exam, the patient may receive 452 
cycloplegic/dilating eye drops. 453 
 454 

5.5.2. Risk of Patching 455 
The risks involved in the study are identical to those that would be present for a patient treated 456 
with occlusion therapy with patching who is not participating in the study.  457 
 458 
In view of the small number of hours of daily patching, significant skin irritation is unlikely.  If 459 
irritation occurs, the parent will be advised to put an emollient on the skin and discontinue use of 460 
the patch for a day.   461 

� If a skin reaction to the patch occurs, or an allergic reaction occurs serious enough to 462 
discontinue patching, the investigator should call the appropriate Protocol Chair to 463 
discuss the case.  An alternative adhesive patch may be tried. If patching with adhesive 464 
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patches is discontinued, then the patient should be tried with Patch Works type patch on 465 
glasses (or on a pair of glasses with plano lenses if patient not wearing spectacles).  466 

 467 
Patching potentially could decrease the visual acuity in the sound eye, although this is almost 468 
always reversible. However, this occurrence is extremely unlikely in view of the small number of 469 
hours of daily patching.  The diagnosis and management of reverse amblyopia is left to the 470 
investigator’s judgment.  471 
 472 
Patching could precipitate the development of an ocular deviation, although this has been found 473 
to be very rare in our previous studies and indistinguishable from the natural history of the 474 
condition  If treatment precipitates the development of an ocular deviation (e.g., esotropia in 475 
child with hyperopia), the parent will be advised to have the patient see the investigator as soon 476 
as possible.   477 
 478 
There are some activities that should not be performed when patched due to the level of vision in 479 
the amblyopic eye.  These activities include riding a bike, roller-blading, and skateboarding.  The 480 
consent form will explicitly instruct parents not to allow their child to perform such activities 481 
while patched. 482 
 483 

5.5.3. Risk of Withholding Near Visual Activities in the Non-Near Visual Activities Group 484 
Standard care for a patient with amblyopia includes both prescribing  near visual activities while 485 
patching and not prescribing near activities.  The value of those near activities is unknown.   486 
 487 
Even if it were known that performing near activities is necessary for patching to be effective, 488 
the patients assigned to the non-near activities group will not be harmed because the duration of 489 
the study is only 17 weeks. There is no known risk of withholding near activities during patching 490 
for this length of time.  It is highly unlikely that a delay of 17 weeks could be harmful for 491 
initiating additional treatment in patients who are age 3 years or older. 492 
 493 

5.5.4. Reporting of Adverse Events 494 
Each investigator is responsible for informing his/her IRB of serious treatment-related adverse 495 
events and for abiding by any other reporting requirements specific to his or her IRB.  496 

Data on the complications of the study treatments will be tabulated regularly by the Coordinating 497 
Center for review by the Steering Committee. Serious complications will be reported 498 
expeditiously to the Data and Safety Monitoring Committee, which will receive a full adverse 499 
event report semi-annually.  Following each DSMC data review, a summary will be provided to 500 
IRBs. 501 
 502 

5.6. Patient Payments 503 
The parent/guardian of each patient will be compensated $25 for completion for each protocol-504 
specified follow-up visit,  $5 for each weekly home activity calendar log completed on time to a 505 
maximum of $85 (on time is defined as the postmark date of the mailed log being no later than 6 506 
days after the target date for mailing), and  $5 for each completed protocol-specified phone 507 
interview, to a maximum of $25. If there are extenuating circumstances, additional funds may be 508 
provided for travel if expenses exceed $25 and the patient will be unable to complete the visit 509 
without the reimbursement of the travel expenses. 510 
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5.7. Discontinuation of Study 511 
The study may be discontinued by the Steering Committee (with approval of the Data and Safety 512 
Monitoring Committee) prior to the preplanned completion of enrollment and follow-up for all 513 
patients. 514 

 515 
5.8. Contacts by the Jaeb Center for Health Research  516 
The Jaeb Center serves as the PEDIG Coordinating Center.  The Jaeb Center will be provided 517 
with the parent/guardian’s contact information.  The Jaeb Center staff will be contacting the 518 
parent/guardian by phone to review the activities that were performed while patching and to 519 
encourage compliance with the completion of the home activity calendar log. Additional phone 520 
contacts may be made to facilitate visit scheduling.  A patient newsletter, study updates, and a 521 
study logo item may be sent. Patients will be provided with a summary of the study results in a 522 
newsletter format after completion of the study by all patients.   523 
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 524 

CHAPTER 6: SAMPLE SIZE ESTIMATION AND STATISTICAL ANALYSIS 525 
 526 
The estimation of sample size and statistical analysis plan are summarized below and detailed in 527 
separate documents. 528 
 529 

6.1. Sample Size Estimation  530 
Although the primary analysis will include all patients with visual acuity of 20/40 to 20/400, the 531 
sample size was estimated in order to have the needed power for each of two preplanned 532 
subgroup analyses based on baseline visual acuity ([1] moderate amblyopia: 20/40-20/80 and [2] 533 
severe amblyopia: 20/100-20/400).  534 
 535 
Based on visual acuity data from ATS2B, we assumed for patients with moderate amblyopia a 536 
standard deviation for the 8-week outcome score of 0.15 and correlation between baseline and 8-537 
week outcome score of 0.35.  We decided to use a two-sided alpha of 0.05, with 80% power to 538 
detect a 0.05 logMAR difference between treatment groups in mean improvement in acuity from 539 
baseline.  With these assumptions, and accounting for 5% loss to follow up, we have selected a 540 
necessary sample size of 266 patients with moderate amblyopia.   541 

 542 
Based on enrollment during ATS2A and ATS2B, it is predicted that 1/3 of recruited patients with 543 
amblyopia in the range of 20/40 to 20/400 will have severe amblyopia and 2/3 will have 544 
moderate amblyopia.  Thus, during recruitment of the 266 patients with moderate amblyopia, it 545 
is expected that 134 patients will be recruited with severe amblyopia.  Assuming an 8-week 546 
outcome score standard deviation of 0.25 and a correlation between baseline and outcome score 547 
of 0.29 (based on ATS2A data), as well as a 5% loss to followup rate, a sample size of 134 548 
patients with severe amblyopia would allow detection of a 0.12 logMAR difference between 549 
groups with 80% power.   550 
 551 
Recruitment will continue until the minimum sample size is reached in both baseline visual 552 
acuity subgroups (266 in moderate amblyopia group, 134 in severe amblyopia group).  Thus, 553 
total recruitment will reach at least 400.  For the overall primary analysis, assuming a standard 554 
deviation of 0.20 and correlation of 0.44 (based on ATS2 data), a treatment group difference of 555 
0.06 may be detected with 90% power. 556 

 557 
6.2. Primary Analysis 558 
The primary analysis will be a treatment group comparison of logMAR visual acuity scores 559 
obtained 8 weeks after randomization, adjusted for baseline acuity scores in an analysis of 560 
covariance (ANCOVA) model.   561 
 562 
As a secondary analysis, visual acuity at 8 weeks will be evaluated as a binary outcome. Acuity 563 
will categorized as >20/25 vs <20/25 for patients with moderate amblyopia at enrollment and 564 
>20/40 vs <20/40 for patients with severe amblyopia at enrollment.  The outcomes in each group 565 
will be analyzed by a Fisher’s exact test for association with treatment group. 566 
 567 
To explore whether there is a difference in the initial effect of treatment, the visual acuity data 568 
from visit A (2 weeks) and visit B (5 weeks) will be used to compare the treatment groups in an 569 
analysis of covariance similar to that described for the primary analysis.  To explore differences 570 
in rate of improvement, a repeated measures regression analysis will be performed. 571 
 572 
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The treatment effect in subgroups based on baseline factors will be assessed in preplanned 573 
secondary analyses.  The primary subgroup of  interest is severity of amblyopia.  In this regard, 574 
patients will be divided into two subgroups based on the baseline amblyopic eye visual acuity 575 
(20/40-20/80 and 20/100-20/400).  Other subgroups of interest include cause of amblyopia, age, 576 
and prior amblyopia treatment 577 
 578 
 579 

6.3. Compliance Analysis 580 
Activities recorded on the calendars will be classified as “near” or “distance” without reference 581 
to treatment group.    For each patient, the mean number of hours spent in near visual activities 582 
while patched for each day patched will be calculated from all calendars up to the 8-week visit 583 
for that patient.  For all patients within each treatment group, the mean of the individual patient 584 
means will be calculated to yield a group mean hours per day of near activities.  The primary 585 
compliance analysis will be an evaluation of the difference in means between the treatment 586 
groups using the t-test. 587 
 588 
The first 8 weeks of calendar data will be evaluated for differential calendar completion rates 589 
between treatment groups using a Wilcoxon rank-sum test for difference in number of days the 590 
calendar was completed and again for difference in number of calendars completed.  Phone call 591 
data will be analyzed similarly.   592 
 593 
Visit completion (up to the 8 week visit) will be evaluated to determine the proportion of missed 594 
visits for each of the follow-up visit, and whether there was a difference between treatment 595 
groups in proportion of visits that were missed.  596 

 597 
6.4. Analysis of Extended Follow-up Data  598 
Data collected after the 8 week visit, up to the 17 week visit, will be evaluated separately.  599 
Analyses will be simlar to the primary efficacy analysis and the primary compliance analysis. 600 
 601 

6.5. Safety Analysis 602 
Safety analyses will include descriptive statistics on the proportion of patients in each group who 603 
develop a reduction in visual acuity of 2 or more logMAR lines in the sound eye.  Safety 604 
analyses also include descriptive statistics on the proportion of patients in each group who have 605 
worsened ocular alignment. 606 
 607 

6.6. Interim Analyses 608 
No formal interim efficacy analyses of the outcome data are planned in view of the timing of its 609 
collection as it seems unlikely that there would be sufficient data and reason to terminate the trial 610 
early.  However, an efficacy and safety report will be provided to the DSMC twice a year. 611 
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