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CHAPTER 1 
BACKGROUND AND SUMMARY 

 

1.1 Objectives 
The ATS has been designed as a randomized, controlled single-masked multi-center clinical trial 
with the following objectives: 
• To determine whether the success rate with atropine treatment of amblyopia due to 

strabismus or anisometropia in patients less than 7 years old is equivalent to the success rate 
with occlusion (patching) therapy 

• To develop more precise estimates of the success rates of amblyopia treatment  
• To identify factors that may be associated with successful treatment of amblyopia  
• To collect data on the clinical course of treated amblyopia to provide more precise estimates 

of treatment kinetics than now available 
 

1.2 Rationale for the Study 
The importance of the ATS and its rationale are supported by the following: 
1. Amblyopia is the most common cause of visual impairment in children and often persists in 

adulthood. It is reported to be the leading cause of monocular vision loss in the 20-70 year 
old age group, with a prevalence of 1-4% in various studies, indicating that both improved 
means of detection and treatment are needed. 

 

2. Most of the available data on the natural history of amblyopia and success rates of its 
treatment with either occlusion or pharmacologic therapy are retrospective and uncontrolled. 
Despite the common occurrence of amblyopia, there is a paucity of quality data on treatment 
of this condition.  Thus, there is much to be learned about the course of treated amblyopia, to 
provide more precise estimates of success rates and to identify factors that may be associated 
with successful and unsuccessful treatment. 

 

3. Amblyopia, when diagnosed in children, is usually treated with occlusion (patching) of the 
sound eye.  Occlusion therapy is subject to problems of compliance, due to the child’s dislike 
of wearing a patch for visual, skin irritation, and social/psychological reasons.  There is 
evidence that compliance may be one of, if not, the most important determinant of success of 
amblyopia therapy. 

 

4. An alternative treatment modality, pharmacologic therapy with a cycloplegic drug (atropine) 
to blur the image seen by the sound eye, has been known for almost a century.   This method 
has been widely used for the management of occlusion treatment failures and for 
maintenance therapy.  However, it has seen little use as a primary treatment for amblyopia.  
Clinical experience has found that it has a high acceptability to patients and parents, and 
hence high compliance. In addition to its acceptability, pharmacologic therapy has the known 
advantage over occlusion of providing a wider binocular visual field, which may have safety 
and other functional implications.  There is also clinical and laboratory evidence suggesting 
that pharmacologic therapy may maintain and improve binocularity. 

 

5. Available data suggest that the success rate with pharmacologic therapy is as good as, if not 
better than, the success rate with occlusion therapy for mild to moderate degrees of 
amblyopia.  If this is true, for many children with amblyopia, pharmacologic therapy may be 
the preferred initial therapy since it appears to be more readily accepted by the children and 
parents.  Despite data to support the use of pharmacologic therapy as a primary therapy for 
amblyopia, it has gained only limited use among pediatric ophthalmologists.  A definitive 
study comparing the outcomes from occlusion therapy and pharmacologic therapy is justified 
in order to determine if new practice guidelines for treatment of amblyopia are needed. 
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6. Regardless of whether the trial determines that one therapeutic approach is better than the 
other, the data that are collected will provide valuable information about the course of 
amblyopia treatment that is not presently available.  The study also is expected to provide 
data that will help to determine whether factors such as age, refractive status, cause of 
amblyopia, or fixation pattern should be considered in determining which procedure is best 
for a given patient. 

 
1.3 Synopsis of Study Protocol 
Major eligibility criteria:  
• age < 7 years (the study sample will be limited to a maximum of 25% of the patients being 

between 6 and 7 years old) 
• able to measure surrounded single optotype visual acuity using the BVAT (this will in effect 

exclude all patients <2 years old and many <3 years old) 
• amblyopia associated with strabismus or refractive error/anisometropia 
• inter-eye acuity difference  >3 logMAR lines 
• visual acuity in the amblyopic eye < 20/40 and >20/100  
• visual acuity in the sound eye > 20/40  
• no more than 2 months of amblyopia therapy in the past 2 years (any treatment more than 

two years ago is acceptable) (the study sample will be limited to a maximum of 25% of the 
patients having received prior amblyopia therapy, other than spectacle correction of 
refractive error) 

 
Treatment groups: Randomization to pharmacological therapy (atropine) or occlusion (patching) 
 
Visit Schedule 

In first six months,  
• Visit A  5 weeks (3 to 7 weeks) 
• Visit B  16 weeks (14 to 18 weeks) 
• Visit C* 26 weeks (25  to 27 weeks) 
• Visit D  within 0-14 days of visit C 
 
After first six months, 
• Visits at least once every 6 months 
• Visit *  102 + 2 weeks  
• Visit   within 0-14 days of masked exam 
 
Additional visits can be conducted at any time at the investigator’s discretion. 

 
  *masked testing of visual acuity in amblyopic eye 

 
 
Primary Outcome: Visual acuity in the amblyopic eye, measured with the ATS single-surround 
HOTV BVAT protocol at 6 months (primary) and 24 months (secondary) 
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CHAPTER 2 
SCREENING AND ENROLLMENT OF PATIENTS 

 
2.1 Eligibility Assessment 
1. A patient is considered for the study after undergoing a routine examination by an 

investigator (as part of standard care) which identifies amblyopia potentially meeting the 
eligibility criteria.  As noted in subsequent sections, “significant” refractive error must be 
corrected with glasses (as is the case in standard patient care) before a patient can be enrolled 
into the trial. 

 

2. In order to limit selection bias, an investigator must offer study participation to all eligible 
patients and not just those patients who the investigator believes are likely to be highly 
compliant with the treatment regimens.  Concerns about a patient’s likelihood of returning 
for follow up should be a consideration in patient selection but concerns about compliance 
with the treatment regimens should not. 

 
2.2 Informed Consent 
1. Written informed consent must be obtained from the parent or guardian prior to performing 

any study-specific procedures that are not part of the patient’s routine care.  
 

2. For patients who appear eligible for the study following a “standard-care” or preliminary 
examination, the study will be discussed with the child’s parent(s) or guardian. Parents or 
guardians who express an interest in the study will be given a patient brochure and a copy of 
the informed consent form to read.  A videotape describing the study is also available and 
can be viewed by parents at the discretion of the investigator.  

 
 2.3 Eligibility and Exclusion Criteria 
1. Age < 7 years  

• study sample will be limited to a maximum of 25% of the patients being 6 to <7 years old  
 

2. Able to measure surrounded single optotype visual acuity using the ATS BVAT protocol 
• this will in effect exclude all  patients <2 years old and many <3 years old 

 

3. Amblyopia associated with strabismus (comitant or incomitant),  anisometropia, or both 
• Strabismic Amblyopia  is defined as amblyopia (1) in the presence of either a heterotropia at 

distance and/or near fixation or a history of strabismus surgery (or botulinum), and (2) in the 
absence of refractive error meeting the criteria below for combined mechanism amblyopia. 

• Refractive/anisometropic Amblyopia is defined as amblyopia in the presence of anisometropia  
>0.5 D of spherical equivalent or >1.50 D difference in astigmatism in any meridian, with no 
measurable heterotropia at distance or near fixation, which persists after at least 4 weeks of 
spectacle correction. 

• Combined Mechanism Amblyopia is defined as amblyopia in the presence of (1) either a 
heterotropia at distance and/or near fixation or a history of strabismus surgery (or botulinum), 
and (2) anisometropia >1.00 D spherical equivalent or >1.50 D difference in astigmatism in any 
meridian, which persists after at least 4 weeks of spectacle correction.  Note: the spherical 
equivalent requirement differs from that in the definition for refractive/anisometropic amblyopia. 

 
4. No more than 2 months of amblyopia therapy in the past 2 years  

• any treatment more than 2 years ago is acceptable  
• the study sample will be limited to a maximum of 25% of the patients having received prior 

amblyopia therapy, other than spectacle correction of refractive error 
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5. No current vision therapy or orthoptics  
• these treatments will also not be permitted during the study 
 

6. Visual acuity, measured in both eyes without cycloplegia within 7 days of randomization 
using the ATS single-surround HOTV letter protocol on the BVAT, meeting the following 
criteria: 
a. Visual acuity in the sound eye >20/40 
 

b. Visual acuity in the amblyopic eye <20/40 and >20/100 
 

c. Inter-eye acuity difference  >3 LogMAR lines  
 

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

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

9. No myopia (spherical equivalent of -0.50 D or more myopia) in either eye 
 

10. Hyperopic/astigmatic refractive error, if present, corrected for at least 4 weeks subject to the 
guidelines in section 2.3.1 (bifocals not permitted)  

 

11. No prior intraocular surgery  
 

12. Down’s Syndrome not present (because of a possible increased risk of atropine toxicity)  
 

13. No known skin reactions to patch or bandage adhesives 
 

14. No known allergy to atropine or other cycloplegics 
 

15. Parent willing to accept either treatment, available for at least 6 months of follow-up, has 
home phone (or access to phone), and willing to be contacted by Jaeb Center staff 

 
2.3.1 Refractive Error 
2.3.1.1 Patients with Strabismic Amblyopia 
Refractive error should be corrected according to the investigator’s usual routine.   
 

2.3.1.2 Patients with Refractive/Anisometropic or Combined Mechanism Amblyopia 
1. Anisometropia of >1.00 D in spherical equivalent or 1.50 D of meridional difference must be 

treated for at least 4 weeks prior to enrollment. 
• Lesser degrees of refractive error can be corrected at the investigator’s discretion.  
• The spectacle correction to prescribe is left to investigator judgement.  Suggested guidelines 

appear below.   
• If spectacles are changed, they must be worn for at least 4 weeks before the patient can be 

considered for study enrollment. 
 

2. If spectacle wear has improved the visual acuity in the amblyopic eye, investigator discretion 
is used to determine whether to continue the patient on spectacle therapy alone or whether to 
consider the patient for enrollment into the study. 

 

3. Suggested Guidelines for Spectacles 
• Full correction of anisometropia 
• Hypermetropia >3D corrected by either prescribing the maximum-tolerated hyperopic correction 

in a post-cycloplegic noncycloplegic refraction or by reducing the cycloplegic refraction by up to 
+1.50 

• Astigmatism > 1.50 D in either eye corrected (full correction of astigmatism is preferred)  
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• If a patient is already wearing glasses, a new prescription is not necessary as long as (1) both the 
spherical equivalent and cylinder are within 0.50 of fully correcting the anisometropia and (2) 
cylinder axis in both eyes is within 10 degrees of the axis in the spectacles when cylinder power is 
> 1.00 D (if cylinder power is < 1.00 D, spectacle change is at the investigator’s discretion). 

 
2.4 Examination Procedures 
2.4.1 Historical Information 
Historical information to be elicited will include: date of birth, gender, ethnicity, prior amblyopia 
therapy (e.g., glasses, patching, pharmacologic, filters), spectacle correction, and history of 
allergy to atropine or bandage adhesive. 
 

2.4.2 Clinical Testing 
Examination procedures include: 
1. Measurement of visual acuity by the ATS protocol 

• Testing must be done without cycloplegia (with spectacles if worn) within 7 days of 
randomization. 

• Prior to the formal measurement of visual acuity, a screening test can be performed, at 
investigator discretion, to determine whether the patient is capable of having visual acuity 
measured by the ATS protocol. The suggested screening test is to show the child single-
surrounded 20/125 HOTV optotypes binocularly (without covering either eye) and to consider a 
“passing grade” to be 4 of 4 or 5 of 6 correct. 

• In the acuity testing, an adhesive patch is to be placed over the nontested eye. If the child will not 
wear the patch, he or she is ineligible.  

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

• Use of the HOTV matching card facilitates the testing. 
 

2. Cycloplegic refraction as per investigator’s usual routine   
• if performed within prior 2 mos, do not need to repeat at time of enrollment 
 

3. Ocular motility examination:  
• assess ocular rotations; predominant alignment by Simultaneous Prism and Cover Test 

(SPCT) in primary position at distance and near; and presence of primary position 
nystagmus (with and without monocular occlusion) 

 

4. Ocular examination as per investigator’s clinical routine to rule out a cause for reduced visual 
acuity other than amblyopia  
• if performed within prior 2 mos, do not need to repeat at time of enrollment 

 

For patients assigned to the pharmacologic group, it is advisable that visual acuity be measured 
in the sound eye after cycloplegia, with full hypermetropic correction, by whatever method is 
going to be used to measure visual acuity at follow-up visits as an aid for monitoring patients for 
reverse amblyopia.    
 
If the patient has difficulty with the BVAT testing, often he or she will perform better when the 
testing is repeated on a separate day because of familiarity with the testing procedure when it is 
repeated.  At the investigator’s discretion, the patient may be brought back at another time to be 
screened again for the study on a subsequent day if this is the case. 
 
2.5 Enrollment of Eligible Patients 
1. Once a patient is randomized that patient will be counted regardless of whether the assigned 

treatment is received or not.  Thus, the investigator must not proceed to randomize a patient 
until he/she is convinced that the parent/guardian will accept either treatment regimen.   
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2. Treatment must commence within 48 hours following randomization; therefore, a patient 
should not be randomized until the both the investigator and parent are ready to start 
treatment. 

 

3. The Jaeb Center will construct a Master Randomization List using a permuted block design 
stratified by investigator, which will specify the order of treatment group assignments. A 
patient is officially enrolled when the randomization process detailed below is completed. 

 

2.5.1 Patient Randomization/Steps to Complete Patient Enrollment  
1. Verify that the informed consent form has been signed, dated, and witnessed, the Enrollment 

Form has been fully completed and signed by a certified investigator, the patient contact 
information on page 4 of the Enrollment Form has been completed, and that treatment can 
begin within 48 hours of randomization. 

 

2. Randomize a patient either by entering the information on page 1 of the Enrollment Form on 
the ATS website or by faxing this page to the Jaeb Center after phone contact with Jaeb 
Center staff.  Follow the instructions on the form for both methods.  

 

3. A Randomization Report listing the patient’s initials, identification number, and treatment 
group will be printed from the web or faxed as will  a visit schedule.  

 

4. Enter the patient ID number, initials, and date of randomization onto the ATS Enrolled 
Patient Log. 

 

5. Fax the Enrollment Form (4 pages) and the signature page of the Informed Consent Form to 
the Jaeb Center.  Place the originals of the forms along with the Randomization Report and 
Patient Visit Schedule into the Patient Binder for the patient after the binder is received from 
the Jaeb Center.  

 

6. Review the treatment regimen to be prescribed with a parent/guardian and provide patches or 
atropine and the appropriate instruction sheet.  (For atropine group, provide sunglasses, if 
patient not wearing spectacles).  Schedule next visit.  (If parent/guardian is not still in office 
at time of randomization, they will need to return within 48 hours for this.) 

 

2.5.2 Delay in Enrollment 
1. The ATS visual acuity testing must be performed within 7 days of randomization.  If patient 

randomization is delayed beyond 7 days, the visual acuity test must be repeated to confirm 
eligibility and establish the baseline acuity for the study.  

 

2. No other parts of the examination need to be repeated if they were performed within 2 
months of randomization. 
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CHAPTER 3 
PATIENT FOLLOW UP AND TREATMENT REGIMENS 

 
3.1 Follow-up Examinations 
General Considerations  
1. An ATS Follow-up Examination Form should be faxed to the Jaeb Center for every exam 

(not just the minimum required exams). 
 
2. For patients being treated with atropine, trial frames or a phoropter may be necessary to 

obtain the best corrected acuity in the sound eye. 
 
3. At unspecified  visits, although using the ATS single-surround HOTV BVAT protocol is 

preferred, visual acuity can be measured using  (1) single surrounded HOTV or other 
optotypes or (2) lines of HOTV, letters, or E’s.  Single-unsurrounded optotypes and pictures 
cannot be used.  Other exam procedures are at the investigator’s discretion. 

 

3.1.1 Phase I (Months 0 to 6-7) 
A minimum of 3 unmasked and one masked examination are required for the study.  Additional 
visits are at the discretion of the investigator. 
 
3.1.1.1 Visit A  (5+2 weeks: 3 to 7 weeks from enrollment) 

1. Visual acuity is measured by the ATS single-surround HOTV BVAT protocol  
 
2. Amblyopia Treatment Index (questionnaire) is given to a parent or guardian to complete  

• The questionnaire should be completed prior to the investigator’s examination of the 
patient, sealed in the self-addressed postage-paid envelope by the parent, and given to 
clinic staff for mailing to the Jaeb Center 

 

3. For pharmacologic group only 
a. Near acuity testing in both eyes using the ATS near acuity test developed for the study. 
b. Fixation preference testing  

 
3.1.1.2 Visit B: (16+ 2 weeks: 14 to 18 weeks from enrollment) 
The primary purpose of this visit is to assess visual acuity by the ATS protocol and to prescribe 
maximal treatment for two months prior to visit C (the 6-month masked exam) for patient’s 
whose amblyopic eye does not meet criteria for “successfully treated” (see section 3.2.1). 
 
1. Visual acuity is measured by the ATS single-surround HOTV BVAT protocol  
2. If the amblyopic eye does not meet criteria for “successfully-treated”, a cycloplegic 

refraction should be considered unless one has been performed at a recent visit. 
 
3.1.1.3 Visit C  (26+ 1 week: 25 to 27 weeks from enrollment) 
Visual acuity is measured in the amblyopic eye by a certified, masked examiner using the ATS 
single-surround HOTV BVAT protocol 

• A patch will be placed over the sound eye by clinic staff prior to the masked examiner seeing the 
patient to enhance masking.   

• The masked examiner will be asked to record whether he/she was aware of the treatment group 
assignment prior to completing the testing. 

• Clinic staff will indicate whether the testing is to be done with spectacles and, if the necessary 
spectacles are not brought to the visit, the correction to use in trial frames  
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• If it is not possible to measure visual acuity using the ATS protocol because either the 
patient is uncooperative or there is an equipment failure, the patient should return within 
one week for a repeat examination. 

• For patients being patched, the parent will be advised to not use the patch on the day of  
visit 

 
3.1.1.4 Visit D (0 to 14 days following visit C)  
This visit is conducted by the investigator and the usual clinic staff (unmasked) within 14 days of 
visit C (see notes and clarifications #3 below).  Based on the results of the visual acuity testing 
from this exam, a decision is made  by the investigator as to whether to continue or change 
treatment (see section 3.2.3). 
 
Testing consists of the following: 
1. Stereoacuity testing and fusion testing 
2. Ocular alignment measurement 
3. Visual acuity testing of both eyes by the ATS single-surround HOTV BVAT protocol  

• Sound eye acuity used for treatment group statistical comparison 
• Amblyopic eye acuity  and IOD used to make management decision 

4. Cycloplegic refraction is encouraged if it was not done at visit B (or subsequently) 
 
Notes and Clarifications  
1. For patients being patched, the parent will be advised to not use the patch on the day of  visit. 
2. For patients being treated with atropine, treatment should be stopped for at least 7 days prior 

to the visit . 
3. For patients not being treated with atropine or patients on atropine maintenance who have not 

used it in 7 days, this visit can be on the same day as visit C.  If on same day, it must come 
after visit C. 

4. The stereoacuity and ocular alignment testing should precede the visual acuity testing. 
5. If a patient appears for the scheduled visit and either atropine was not stopped or in the 

investigator’s judgement a significant cycloplegic effect is present  (investigators will be 
reminded that anisocoria is not a surrogate for cycloplegia and that the cycloplegic effect of 
atropine wears off faster than the pupil dilation effect), then    
• the distance acuity should still be checked in both eyes by the ATS acuity testing protocol 

using trial frames if necessary.  
• every attempt should be made to stop treatment and have the child back after at least 7 

days off treatment for visit D.   
6. If it will not be possible to have the child back for visit D at another time, then the 

binocularity and ocular alignment testing should not be done, as the results will be difficult to 
interpret even if trial frames are used for the testing (if the testing is done, the data will be 
excluded from the data analysis).  

7. If the child returns for visit D at a later time, then the sound eye visual acuity measurement at 
this visit (without cycloplegia) will be used in analysis and the acuity tested the first time 
(with cycloplegia) will not be used. 

 
3.1.2 Phase II (Months 7-24) 
A minimum of one visit every six months is required (this visit schedule is considered the 
minimum usual clinical practice). Additional visits are at the discretion of the investigator. 
 
In the 24th month (between weeks 100 and 104), each  patient will have  two visits (or a 
combined single visit) similar to those described for visits C and D.  All stipulations for the 
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timing of the two visits and discontinuation of treatment are the same as indicated above for 
visits C and D. 
 
A cycloplegic refraction is required within 6 months prior to the month 24 visit. 
 
3.2 Treatment Regimens 
3.2.1 Criteria for Successfully-treated Amblyopia 
For purposes of the study in making management decisions, amblyopia is considered to be 
“successfully-treated” when the visual acuity in the amblyopic eye is > 20/30 or has improved at 
least 3 logMar lines from baseline.  
 
3.2.2 First Six Months  
Prior to the six-month masked exam, patients in the occlusion group should not be prescribed 
atropine and patients in the pharmacologic group should not be prescribed patching, even if there 
is no response to treatment.   
 
If the investigator believes there is an overriding reason to prescribe the nonassigned treatment, 
the Protocol Chair should be contacted to review the case.   If there is agreement that the change 
is warranted, a masked visual acuity measurement of the amblyopic eye should be performed 
before the nonassigned treatment is prescribed. 
 
3.2.2.1 Occlusion Group During First Six Months  
Summary 
1. At enrollment, patching, at least 6 hours daily (i.e., 7 days a week) up to full time (defined as 

all or all but one waking hours) at investigator discretion, is prescribed.  
 

2. Prior to visit B (14 to 18 weeks from enrollment), patching can be increased or decreased at 
investigator discretion.   

 

3. By visit B (14 to 18 weeks from enrollment), if the amblyopic eye has not been 
“successfully-treated” at any visit (see notes and clarifications below), then full- time 
patching must be prescribed at visit B and continued for 2 months prior to the 6-month 
masked acuity testing of the amblyopic eye (assuming 2 months of full-time therapy have not 
already been completed-see below). 

 
Notes and Clarifications  
1. Adhesive patches, provided by the study at no charge to the patient, must be used (see section 

3.2.5.3 for prescribing Patch Works to patients who develop allergy/irritation which 
precludes continued use of adhesive patches).  

 

2. Management of reverse amblyopia is left to investigator discretion (see section 3.2.5.1). 
 

3. A reduction in patching for “successfully-treated” patients is left to investigator discretion 
but must be at least 7 hours per week until visit C (masked acuity testing of amblyopic eye) 
as long as the amblyopic eye’s acuity is one or more lines worse than the sound eye’s acuity 
(if the acuity in the amblyopic eye is equal or better than the acuity in the sound eye or if 
reverse amblyopia is present, patching can be discontinued at investigator discretion). 

 

4. If a patient who had previously met criteria for “successfully- treated” does not do so at visit 
B (14 to 18 weeks from enrollment), at a minimum the previous successful treatment 
regimen should be reinstituted. 
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5. Patients who do not show continued improvement after 2 months of full- time patching may 
have their patching reduced at investigator discretion, but must be prescribed at least 7 hours 
of patching per week until visit C (masked acuity testing of amblyopic eye).  

 

3.2.2.2 Pharmacologic Group During First Six Months  
Summary 
1. At enrollment, atropine 1%, one drop daily (i.e., 7 days a week), is prescribed for the sound 

eye. 
 

2. Prior to visit B (14 to 18 weeks from enrollment), daily atropine use must be continued 
(assuming no atropine allergy) unless the patient meets criteria for “successfully-treated” 
(see notes and clarifications below).  The hyperopic correction in the sound eye spectacle 
lens can be reduced at investigator discretion.   

 

3. By visit B (14 to 18 weeks from enrollment), if the amblyopic eye has not been 
“successfully-treated” at any visit (see notes and clarificaiton below), daily atropine is 
continued and for patients wearing hyperopic correction, the sound eye lens must be reduced 
to plano for 2 months prior to the 6-month masked acuity testing of the amblyopic eye 
(assuming this has not already been tried for 2 months). 

 
Notes and Clarifications  
1. The study will be providing atropine drops and sunglasses for the patients. 
 

2. Homatropine can be prescribed in cases of atropine allergy (see section 3.2.5.4). 
 

3. Management of reverse amblyopia is left to investigator discretion (see section 3.2.5.1). 
 

4. The Jaeb Center will pay for lens changes to reduce the hyperopic correction of the sound 
eye if this is not part of the investigator’s standard practice (the Jaeb Center should be billed 
directly by the optician). 

 

5. A reduction in the frequency of atropine for “successfully- treated” patients is left to 
investigator discretion but must be at least 2 days per week as long as the amblyopic eye’s 
acuity is one or more lines worse than the sound eye’s acuity (if the acuity in the amblyopic 
eye is equal or better than the acuity in the sound eye or if reverse amblyopia is present, 
atropine can be discontinued at the investigator’s discretion). 

 

6. If a patient who had previously met criteria for “successfully- treated” does not do so at visit 
B (14 to 18 weeks from enrollment), daily atropine use should be reinstituted.  If successful 
treatment required reduction of the sound eye spectacle lens to plano, this should be 
reinstituted as well.  

 
3.2.3 Both Treatment Groups After First Six Months  
Treatment is left to the investigator’s discretion as to the optimal treatment to prescribe for the 
patient.  Suggested guidelines are as follows: 
1. For patients whose acuity in the amblyopic eye remains less than the acuity in the sound eye 

with no indication of improvement over at least two months, continue the same treatment 
regimen, switch to the alternate treatment (e.g., patching for patients in the pharmacologic 
group or vice versa), choose another form of treatment, or prescribe maintenance therapy 
(see below). 

 
2. When treatment is to be discontinued and no alternate treatment is being prescribed, 

complete at least 3 months of “maintenance” therapy before treatment is discontinued as long 
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as the amblyopic eye’s acuity is one or more lines worse than the sound eye’s acuity (this 
time includes maintenance therapy performed during the first 6 months; maintenance is 
defined as at least 7 hours of patching per week for the occlusion group and atropine 1% two 
days a week for the pharmacologic group). 

 
3. If amblyopia recurs, reinstitute treatment by the regimen (occlusion or pharmacologic) which 

was successful during the first six months.  If acuity does not return to the “successfully-
treated” level, prescribe maximal therapy (full-time patching for the occlusion group; daily 
atropine plus reduction of lens to plano for the pharmacologic group) for 8 weeks before 
switching to an alternate treatment. 

 
4. If the type of treatment is to be switched, test visual acuity in both eyes using the ATS 

HOTV BVAT protocol at the visit at which the switch is prescribed. 
 
3.2.4 Compliance 
A daily log will be maintained by patients on treatment.   
1. An adhesive sticker will be placed by the child on the log on days where the protocol 

treatment was successfully completed.  The caregivers will be asked to indicate the number 
of hours of occlusion therapy completed on that day or the time of the atropine drop.   

 

2. These forms will be turned in to the investigator at each of the protocol visits.  At each visit, 
the logs will be reviewed and an assessment of compliance will be recorded on the Follow-up 
Examination Form.   

 

3. If the form is not brought to the visit, no attempt will be made to retrieve it at a later time. 
 
3.2.5 Adverse Events/Risks  
The risks involved in the study are identical to those that would be present for a patient treated 
with either occlusion therapy with patching or pharmacologic therapy with atropine outside of 
the study.  
 
3.2.5.1 Reverse Amblyopia 
Both treatments potentially could decrease the visual acuity in the sound eye, although this is 
almost always reversible. The diagnosis and management of reverse amblyopia is left to the 
investigator’s judgement.  
 

 If reverse amblyopia is suspected, a suggested routine for evaluation is the following: 
1. If not already done, recheck acuity using full hyperopic correction from most recent 

cycloplegic refraction. 
 

2. If acuity is still decreased, perform refraction and recheck acuity if testing was not done with 
full hyperopic correction.   

 

3. If acuity is still worse, stop therapy and repeat visual acuity testing in one week. 
 

4. If the visual acuity has returned to enrollment level, resume treatment as per protocol. 
 

5. If still reduced after one week, contact Protocol Chairman to discuss the case and further 
treatment.  Amblyopic treatment, other than the randomly assigned treatment, should not be 
prescribed prior to discussing the case with the Protocol Chair.   

 

Patients whose acuity in the sound eye remains reduced after stopping treatment should have a 
masked exam performed to verify the classification of the patient as a treatment failure. 
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3.2.5.2 Risks of Examination Procedures 
The procedures in this study are part of daily ophthalmologic practice in the United States.  
Testing of acuity, examination of the eyes and determination of refractive error should pose no 
known risks.  Dilation of the pupils with cyclopentolate 1% does produce a transient stinging 
sensation and the pupils remain dilated for at least several hours.  Very rarely (much less than 
1%) one or more of the following reactions have been reported to occur: flushed skin, increased 
heart rate, seizures.  The risk of systemic side effects in children is associated with young age 
(greater in infants) and appears to be minimal in children 2 years of age or older. Psychogenic 
effects have been reported in patients receiving cyclopentolate; however these events occurred at 
doses much higher than those used in this study. 
 
3.2.5.3 Patch Allergy 
1. Removal of the patch overnight and coating of the skin with lubricants and emollients 

generally can effectively deal with this problem.  
 

2. When a patient develops an allergic reaction serious enough to discontinue patching, the 
investigator should call the protocol chair to discuss the case.  If patching is discontinued, 
then the patient should be tried with Patch Works on glasses (plano if patient not wearing 
spectacles).  
• The Jaeb Center will send the spectacle -mounted occluder (Patch Works) directly to the patient.   
• If plano glasses are needed and either investigator does not consider this to be part of his/her 

standard management or the family does not have resources to cover the glasses, they will be 
paid for by the Jaeb Center.  Each investigator will be asked to make arrangements with a local 
optician to accept a fixed payment amount for this and agree to bill the Jaeb Center directly 
rather than the patient. 

 
3.2.5.4 Side Effects of Atropine Treatment 
1. Local side effects of minimal severity include allergic lid reactions, local irritation, 

conjunctival hyperemia, and follicular conjunctivitis.  Potential systemic side effects include 
dry skin and mouth, tachycardia, fever, flushing and irritability.  These effects occur very 
uncommonly in the dosage schedule (one drop a day) suggested in this protocol as noted in 
the previous studies of atropine treatment.  Simons and coworkers found the risk of allergic 
reactions to be less than 1%.  Additional safety data can be derived from the literature 
describing the chronic topical atropine treatment for the attempted prevention of myopia.  In 
the study by Brodstein and colleagues, 253 patients were treated for an average of 33 months 
with daily atropine 1% drops.  Neither local nor systemic side effects of any significance 
were noted.  This therapy lasted 5 times as long and involved twice as much drug as in the 
proposed protocol. 

 

2. Atropine produces dilation of the pupil, which can increase the light that enters the eye.  
Although it has not been demonstrated that atropine used for a two-year duration will have 
harmful ocular effects, excessive exposure to light theoretically could be toxic to the retina.  
To minimize risks, the following steps will be taken: 
• Investigators will review the identification and management of atropine toxicity at the prestudy 

meeting/conference calls.   
• Drugs will be dispensed in child-proof containers and parents will be instructed to keep the drug 

away from children.   
• To minimize risk from pupil dilation, sunglasses will be provided for patients who do not require 

glasses.  Hats with visors will be encouraged. 
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3. When a patient develops adverse effects serious enough to discontinue atropine, the 
investigator should call the protocol chair to discuss the case.  If atropine is discontinued, 
then the patient should be switched to homatropine 5% once a day.  Such a change in the 
treatment regimen will be recorded on a follow-up examination form.  Homatropine, if 
needed, will be sent directly to the patient from the Jaeb Center. 

 
3.2.5.5 Reporting of Adverse Events 
1. Local side effects of treatment and worsening of visual acuity are to be noted on the Follow-

up Examination Form. Systemic adverse effects are reported on an Adverse Event Form. 
Definitions and instructions for completing an Adverse Event Form appear on the back of the 
form.  In addition to recording complications on this form, the following serious 
complications must be reported to the Jaeb Center within 24 hours as a narrative by FAX or 
e-mail. 
• Patient death 
• Angle-closure glaucoma 
• Serious atropine toxicity 

 

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

 

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

 
3.3  Management of Strabismus 
Strabismus surgery is allowed at the discretion of the clinician.  Performance of such strabismus 
surgery will be reported on the Event/Patient Status form. 
 
3.4  Management of Spectacle Correction 
Changes in spectacle correction are left to the investigator’s usual routine and clinical judgement 
(except that bifocals are not permissible in either group during the first six months as this would 
have a potential deleterious effect on the efficacy of atropine therapy). 
 

The following are suggested guidelines for patients with refractive/anisometropic or combined-
mechanism amblyopia. 
1. Hypermetropia greater than 3D corrected by either prescribing the maximum-tolerated 

hyperopic correction in a post-cycloplegic, noncycloplegic refraction or by reducing the 
cycloplegic refractive error by up to +1.50 

 

2. Anisometropia >1.0 D corrected 
 

3. Astigmatism > 1.50 D in either eye corrected (full correction of astigmatism is preferred) 
 

4. Myopia greater than –0.50 D corrected  
• Although patients with myopia were not eligible for the study, myopic refractive errors that 

develop during the follow-up period need to be managed 
 

5. If a patient is already wearing glasses, give a new prescription if (1) the spherical equivalent 
is not within 0.50 of fully correcting the anisometropia, (2) the cylinder power is not within 
0.50 of fully correcting the anisometropia or (3) the cylinder axis is not within 10 degrees of 
the axis in the spectacles when cylinder power is > 1.00 D. 
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3.5 Miscellaneous Considerations 
1. If visual acuity should worsen in the amblyopic eye (or in the sound eye and does not recover 

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

 

2. If treatment precipitates the development of an ocular deviation (e.g., esotropia in child with 
hyperopia), the parent will be advised to have the patient see the investigator as soon as 
possible.  If the deviation is confirmed on examination, the decision as to whether to continue 
or discontinue therapy will be left to the investigator’s and parent’s decision.  If amblyopia 
treatment is to be discontinued during the first 6 months, the Protocol Chair should be called 
to discuss the case and a masked examination arranged.   

 

3. If a patient refuses treatment, it can be stopped and then restarted after a time interval, 
preferably one month or less.  This is strongly preferred to switching the patient to the 
alternate treatment. 

 

4. Certain events are of sufficient importance that they will be reported separately on the 
Event/Patient Status Form.  These include eye injuries or development of eye problems that 
might affect vision, development of serious medical problems that might affect study 
participation or testing results by the affected patient, and patient deaths. 

 
3.6 Maintaining Patient Follow Up 
1. In a trial such as this in which outcome is not assessed for two years after enrollment, special 

measures are necessary to assure that the patients will remain in follow up and return for the 
outcome assessment examination.   

 

2. The Jaeb Center will maintain direct contact with the parents or guardian of each patient.  
Permission for such contacts will be included in the Informed Consent Form.  The principal 
purpose of the contacts will be to develop and maintain rapport with the family and to update 
contact information.   
• The initial phone contact will occur about one month following enrollment.  Subsequent phone 

contacts will occur about twice a year.  
• Patients will be sent birthday and holiday cards each year from the Jaeb Center.   
• A newsletter that provides an update on the progress of the study will be sent on a semi-annual or 

annual basis depending on the stage of the study. 
 

For patients who move out of the area of their study physician or whose medical insurance 
coverage changes, an attempt will be made to have their care transferred to another study 
investigator, or if none is available, to a qualified eye care provider.   
 
3.6.1 Patient Withdrawals 
1. A patient (and in this case the parents or guardian) may withdraw from the trial at any time.  

This is expected to be a very infrequent occurrence in this trial in view of the study design’s 
similarity to routine clinical practice.   If the parents or guardian indicate that they want to 
withdraw the child from the study, the investigator personally should attempt to speak with 
them to determine the reason.  If their interest is in transferring the child’s care to another eye 
care provider, effort should be made to comply with this and at the same time try to keep the 
patient in the study under the new provider’s care.  If the parent or guardian still requests 
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withdrawal, then they should be asked to submit a written request to withdraw from the 
study.   

 
2. Termination (withdrawal) or a change of treatment does not equate with termination 

(withdrawal) from the study. Patients who stop or change treatment will continue to follow 
the study protocol for follow-up examinations.
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A1 Visual Acuity Testing 
A1.1 Specifications  
Visual acuity will be measured at protocol-specified visits (masked and unmasked) with 
Mentor’s Binocular Visual Acuity Tester (BVAT).    
 
The following principles apply: 
1. Testing distance will be 10 to 20 feet, standardized and calibrated for each site.   
 

2. A single surrounded optotype version of the HOTV test will be used for the testing.   
 
3. 20/20 is the smallest line used for initial single- letter testing and 20/15 is the smallest line for 

4-letter testing; the 20/70 line is not used. 
  
 
A1.2 Instructions for Visual Acuity Testing 
In the description below, “line” is used to refer to letter size not a line of letters (all presentations 
are single letters not a line of letters). 
 
1.  On the score sheet, each * represents a letter tested on that line.  Circle the * for correct 

responses and place an ‘X’ over the * for incorrect responses. Note that the 20/70 line is 
skipped.  If child has difficulty verbalizing the letters, use a matching card.  Be sure to clean 
the spectacles before conducting the test.  Test the right eye first and then the left eye. 

 
2.  The testing protocol is as follows: 

a) Screening : project a 20/100 size single surrounded HOTV optotype.  If correct, go down 
a line and again show a single optotype.  Skip the 20/70 line.  Continue through 20/20 
with 1 letter per line until incorrect response. 

 
b) Phase I: Move up 2 letter sizes (lines) from the letter size with the incorrect response 

(e.g., 20/25 is missed, move up to 20/40 line).  Exceptions: (1) if 20/100 letter is missed 
in Screening, start Phase I on 20/125 line and (2) if all letters correct through 20/20, start 
Phase I at 20/30. 

 
1) Present 4 NEW letters (if first 3 new letters are correct, the 4th should not be tested; 

as soon as 2 letters are missed, testing of a line stops). 
 

2) If less than 3 correct, proceed to next largest line, and so on until 3 of 4 are correct.  
When 3 of 4 are correct or if 20/125 is failed, move to ‘Reinforcement’. 

 
3) If 3 correct, repeat on next smallest line. Continue to move to smaller lines as long as 

first 3 or 3 of 4 are correct.  When 2 letters on a line are missed, STOP; and move to 
‘Reinforcement’.  If patient will not give a response for a letter, encourage the patient 
to guess.  Be sure to mark an “X” to indicate letters that were shown for which patient 
would give no response (unless patient reaches 20/15, the lowest line will have 2 
“X’s”).  If 20/15 is passed, test is over (‘Reinforcement’ and phase II can be skipped). 

 
c) Reinforcement: Purpose is to get the child back on track.  Move up 3 lines from the last 

line missed in Phase I (i.e., up 2 lines from the lowest line passed in Phase I) and show 3 
successively smaller single letters  (e.g., if 20/25 is missed, move up to 20/50 and show a 
20/50 letter, then 20/40, then 20/30).  If the patient fails Phase I at 20/80 or 20/100, show 
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3 20/125 letters but still start Phase II at line failed in Phase I.  Optional at examiners 
discretion:  If not all correct or the child is becoming inattentive, give the child a break 
for a few minutes (don’t remove patch); then repeat ‘Reinforcement’ and move to Phase 
II whether or not the responses in ‘Reinforcement’ are correct.   

 
Following ‘Reinforcement’, proceed to Phase II whether or not the responses in 
'Reinforcement' are correct. 

 
d) Phase II: Return to the line failed in Phase I (i.e., the line below the lowest line passed) 

and continue the test by the same procedure as described above in 2b 1) and 3).  If 2 
letters are missed, testing stops (do not proceed to a larger line). 

 
3. Acuity is smallest letter size (line) in Phase I or II for which at least 3 presentations (3 of 3 or 

3 of 4) are correctly identified. 
 
4. Visual acuity assessment for eligibility (enrollment) 

• Spectacles must be worn for testing, if prescribed.  Trial frames or a phoropter cannot be 
used for the enrollment acuity testing. 

• Testing to assess eligibility must be without cycloplegia. 
• The child can be retested on the same or a subsequent day if necessary.  Use a new 

visual acuity score sheet for retesting (a form can be printed from the web, or call the 
Jaeb Center and request that a form be faxed). 

 
A2 Binocularity Testing 
A2.1 Stereoacuity Testing 
Stereoacuity will be measured using the Titmus fly, the Randot 2 test, and the Preschool Randot 
test.   

• Although there is redundancy in using both the Randot 2 and Preschool Randot tests, neither one 
is yet the standard and the study will provide an opportunity to compare the two.  Since testing 
time is short, using both will not pose difficulties for the patient or tester.  

• The Titmus fly assesses 3,000 seconds of arc of contour stereoacuity.   
• The Randot 2 consists of (1) ten triplets of circles assessing stereoacuity from 400 to 20 seconds 

of arc (400, 200, 140, 100, 70, 50, 40, 30, 25, 20), (2) three series of animals assessing 400, 200, 
and 100 seconds of arc, and (3) two sets of random dot shapes assessing 500 and 250 arc 
seconds.   

• The Preschool Randot test consists of 3 booklets each with 2 sets of 4 random dot shapes (one is 
blank, 3 are actual figures) which can be matched to non-stereo shapes on the opposite side of 
the booklets.   

• The Preschool Randot test measures stereoacuity from 800 to 40 arc seconds (800, 400, 200, 100, 
60, 40).  The Fly, Circles and Animals tests measure contour stereopsis.  The shapes in Randot 2 
and Preschool Randot tests measure random dot stereopsis, which has been described as “high-
grade” stereopsis.  

 
It is important in administering all of these tests for the patient to be wearing Polaroid glasses 
before the Randot test booklets are opened since monocular cues are apparent for some of the 
targets when the test plates in the booklet are viewed without the Polaroid glasses in place.  
The Fly test is administered first, followed by the Randot 2, and then the Randot Preschool 
tests. The Circles and Animals tests involve testing until two successive mistakes are made. 
The score will correspond to the last correct answer. The instructions for administering the 
Randot Forms and the Preschool Randot test will be similar.  The child will be asked to point 
to a specific figure, e.g., the duck, first on the non-stereo side of the booklet and then on the 
stereo side.  The Preschool Randot test will be stopped when less than 2 of 3 stereo figures in 
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a set are identified correctly. Additional details of the steps to follow in conducting the 
stereoacuity tests will be provided on the examination form, which in essence will contain a 
script to follow for the tests. 
 

A2.2 Randot Suppression Test 
The Randot Suppression Test is administered as part of the Randot 2 testing.  The child is shown 
a comparison plate with all of the possible responses and is asked to point to the one that is seen 
on the test plate. Testing distance is 40 cm. 
 

A2.3 Worth 4-dot Test 
 
The Worth 4-dot test will be administered with the green lens over the amblyopic eye and the 
flashlight held 0.3 m from the child. The child will be asked to count or point to the lights on the 
screen. 
 
A3 Near Acuity Testing 
Near acuity will be measured with a card set developed for the study.  The test is designed to be 
a rapid screen to categorize the near acuity (for the purpose of comparing the sound eye under 
conditions of cycloplegia to the uncyclopleged amblyopic eye), but is not meant to provide full 
logMAR quantification.  The test consists of a series of cards each containing a single HOTV 
letter with surround bars.  There are four cards at each of five levels beginning with 20/400.  
Rather than including a full logMAR progression, the subsequent levels all differ by an octave (3 
logMAR lines): 20/200, 20/100, 20/50, 20/25.  A matching card is attached so that the child can 
either verbalize a response or point to the HOTV letter on the matching card.  Spectacles are 
worn, if prescribed.  The testing distance is 40 cm (measured with attached string).  The right eye 
is tested first and then the left eye. 
 
The testing procedure consists of starting with the first 20/400 card and then showing each 
subsequent card in succession.  As soon as 2 of the 4 presentations at an acuity level are missed, 
the test is stopped and the near acuity is recorded as the lowest level at which at least 3 responses 
were correct.  If the first 3 responses at a level are correct, then the fourth one at that level can be 
skipped. The near acuity is recorded on the visit examination form; there is not a separate form 
for recording every response as with the distance acuity testing. 
 
A4 Fixation Preference Testing 
Fixation preference testing is conducted as follows: 
 
Strabismic patient : A small toy is held at 0.3 m.  The investigator uses the cover test to identify 
the fixating eye. 
 
Non-strabismic patient : A small toy is held at 0.3 m.  A 10PD prism is held base down before the 
right eye and the investigator determines the fixating eye:  right, left or alternating.  The prism is 
then placed before the left eye and investigator determines the fixating eye:  right, left, or 
alternating. When the outcomes of the measure are disparate, alternating will be the fixation 
preference. 
 
 


