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1. Objective of IXT6 Pilot Study 22 
The objective of this short-term, pilot randomized trial comparing spectacles with relieving 23 
prism to spectacles without prism is to determine whether to proceed to a full-scale, longer-24 
term randomized trial. This decision will be based primarily on assessing the initial (8-25 
week) response to prism and the preliminary estimates of treatment effect in both the prism 26 
and non-prism group. 27 

 28 
 29 
2. Primary Analysis – Comparison of Control of Distance Exodeviation Between 30 

Treatment Groups 31 
The primary analysis will be an intent-to-treat comparison of mean 8-week control of the 32 
distance exodeviation (average of 3 measurements) between treatment groups using an 33 
analysis of covariance (ANCOVA) model, which adjusts for baseline distance control 34 
[1].   35 
 36 
Distance control at the 8-week visit (average of up to 3 measurements) will be tabulated 37 
by treatment group into the following categories: 0 to <1, 1 to <2, 2 to <3, 3 to <4, 4 to 38 
<5, and 5 points. The mean treatment group difference (prism – non-prism) and 39 
corresponding one-sided 95% confidence interval and p-value will be calculated.  40 
Although a two-sided test would be used in the longer-term, full-scale trial, a one-sided 41 
test is being used for the pilot study given that the decision whether to proceed to a full-42 
scale trial is based only on whether overminus is better than the non-overminus control 43 
group. Model assumptions for the ANCOVA will be assessed, including linearity of the 44 
relationship with baseline distance control, normal distribution and equal variance across 45 
the treatment groups. If the linearity assumption is not met, a transformation for linearity 46 
will be performed, or baseline control will be categorized. Serious deviation of the mean 47 
8-week control scores distribution from normality, conditional on treatment group and 48 
baseline control, is not expected given the outcome scale is bounded; but, if such 49 
deviation is observed, the van der Waerden normal scores transformation will be 50 
considered. An ANCOVA that allows for unequal variance in the 2 treatment groups will 51 
be used if the variance of the active treatment group differs from that of the control group 52 
by more than 20% [2]. 53 
 54 
When the protocol-specified three measures of control are not performed at the outcome 55 
exam, the mean of two tests will be used for analysis if only 2 distance control tests are 56 
completed.  The single distance control score will be used for analysis if only 1 testing is 57 
completed.  To account for missing data, a record for each randomized participant will be 58 
included in the analysis dataset containing all independent variables in the ANCOVA 59 
model along with outcome data when available, and maximum likelihood-based 60 
estimation will be used to obtain an estimate of treatment effect. The estimate from this 61 
model is unbiased when there are missing outcome data, as long as those data are missing 62 
at random.  63 
 64 
 65 
2.1. Alternative Approaches to Primary Analysis 66 
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Results of a previous PEDIG pilot study of overminus lenses (IXT3) suggested a 67 
potential interaction between baseline control and treatment with overminus lenses.  68 
Hence, the interaction between baseline control and treatment will be tested for statistical 69 
significance in the current study by adding their interaction into the primary analysis 70 
model.  It is recognized that power for this test is low, and lack of significance does not 71 
rule out interaction. For the interaction test, baseline control will be divided into two 72 
groups: 2 to less than 3.5 points, and 3.5 to 5 points.  If there is significant interaction, an 73 
estimate of the treatment effect and 95% confidence interval will be obtained for each of 74 
the two baseline control subgroups. 75 
 76 
The primary analysis will be repeated in sensitivity analyses as follows: 77 

• The analysis will be limited to participants who received their study spectacles in 78 
time to allow for at least 4 weeks of spectacle wear relative to the outcome visit. 79 
The analysis will compare the date of spectacle receipt recorded on the 2-week 80 
phone call form and the date of the 8-week visit. For subjects who have not 81 
obtained the glasses by the time of the 2-week call, protocol monitors and site 82 
staff will follow up and have the glasses receipt date on the 2-week form edited 83 
once glasses are received. 84 

• The analysis will be limited to subjects who were tested in their study spectacles 85 
at the 8-week visit (i.e. exclude subjects tested in trial frames). 86 

• The analysis will be limited to subjects who have all 3 control scores obtained at 87 
the 8-week outcome visit (complete case analysis). 88 

 89 
Note: records for participants with missing outcome data will be retained in these 90 
analyses if they meet the criteria for the analysis. 91 
 92 
3. Secondary Outcomes  93 
To aid in interpretation of the primary outcome comparison, 8-week control scores will 94 
be used to classify participants into those having no spontaneous tropia during all 3 95 
control tests at distance and near, and additionally, those considered as treatment 96 
responders. The differences in treatment group proportions and 95% confidence intervals 97 
for each outcome will be calculated using the Farrington-Manning score test. If there is a 98 
significant difference (p<0.05) on the primary outcome comparison, p-values for these 99 
tests will be calculated using Barnard’s test.  It is recognized that power for these 100 
comparisons is low; hence, these outcomes will be considered exploratory and there will 101 
be no correction to p-values for multiplicity. 102 
 103 
These proposed comparisons will not be adjusted for baseline distance control due to the 104 
high potential for small numbers of outcomes, making adjustment problematic. As 105 
baseline control is expected to be balanced between treatment groups due to 106 
randomization, the comparisons should be unbiased. Nonetheless, an analysis adjusted 107 
for baseline control using Poisson regression with the identity link and robust variance 108 
estimation will be performed, if possible, to confirm that adjustment does not affect 109 
conclusions from the unadjusted analyses.   110 
 111 
3.1. Proportion with Treatment Response 112 
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 “Treatment response” is defined as ≥ 1-point improvement in control of the distance 113 
exodeviation (average of 3 measurements) between baseline and the 8-week outcome 114 
exam.  115 
 116 
3.2. No Spontaneous Tropia During Control Testing 117 
No spontaneous tropia during control testing at the 8-week primary outcome exam is 118 
defined as a score of ≤2 (0, 1, or 2) on all three assessments of control at distance and at 119 
near.   120 
 121 
It is acknowledged that participants who had a score of 2 on all three assessments of 122 
distance control at baseline and scores of 2 or better at near control could potentially meet 123 
this outcome criteria without any improvement in control. Given the randomization we 124 
expect to have similar numbers of such participants in each treatment group; however, if 125 
the proportion of participants with scores of 2 or better at distance and near control 126 
differs substantially between treatment groups, the proportion with no spontaneous tropia 127 
during control testing will be compared using logistic regression adjusting for baseline 128 
distance control.       129 
 130 
 131 
4. Analyses of Additional Treatment Outcomes 132 
 133 
Additional analyses will report the distribution of the outcome by treatment group, and an 134 
estimate of the difference between treatment groups and a 95% confidence interval (CI) if 135 
the outcome is continuous or quasi-continuous, i.e. distance control, near control, ocular 136 
alignment, near stereoacuity, distance visual acuity, and fusional convergence, will be 137 
estimated using ANCOVA, with adjustment for baseline level of the outcome where 138 
appropriate. If ANCOVA assumptions are not met, a non-parametric method such as the 139 
Wilcoxon rank sum test will be used instead, with no adjustment for baseline level of the 140 
outcome. For ordered categorical outcomes, i.e. symptoms and suppression, each level of 141 
the outcome will be assigned an integer score, starting with 0, and the bootstrap method 142 
will be used to obtain a median and 2.5th and 97.5th percentiles on the treatment group 143 
difference, instead of a mean and 95% confidence interval. P-values for treatment group 144 
comparisons will not be reported. 145 
 146 
4.1  Change in Distance Control 147 
The distribution of change in distance control from baseline to 8 weeks by treatment 148 
group, and treatment group means, standard deviation, and 95% CIs will be reported.  149 
 150 
4.2  Near Control 151 
Near control will be evaluated similarly to the distance control in the primary analysis, 152 
and as in 4.1. 153 

 154 
4.3 Ocular Alignment 155 
The distribution of ocular alignment at distance and near fixation by PACT will be 156 
described for the enrollment exam and the outcome exam for each treatment group.  157 
Because participants in the prism group will have PACT measured at 8-weeks while 158 
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wearing study-prescribed relieving prism, the magnitude of the prescribed prism will be 159 
added to the deviation by PACT while wearing prism to obtain the total underlying 160 
deviation. The distribution of change in ocular alignment will also be described for each 161 
treatment group. 162 
 163 
4.4  Distribution of Near Stereoacuity 164 
The distribution of near stereoacuity by Preschool Randot Test will be described for the 165 
enrollment exam and the outcome exam for each treatment group. The distribution of 166 
change from baseline in near stereoacuity in log arc seconds will be described for each 167 
treatment group. Mean change in log arc seconds by treatment group, the treatment group 168 
difference, and a 95% confidence interval will be calculated. 169 
 170 
4.5  Adverse Symptoms of Intermittent Exotropia and Prism Spectacle Wear 171 
Adverse symptoms of IXT will be assessed at enrollment and 8-week outcome exam 172 
using a symptom survey that is administered to the child. Response options are based on 173 
frequency of observations: 0=never, 1=sometimes, and 2=always.  174 
 175 
Similarly, adverse symptoms that may be associated with prism spectacle wear will be 176 
assessed at enrollment and at the 8-week outcome exam using a spectacle survey that is 177 
administered to the parent.  Response options are based on frequency of observations: 178 
0=never, 1=rarely, 2=sometimes, 3=often, 4=always, and not applicable. Percentage of 179 
not applicable responses will be calculated, but these responses will not be included in 180 
the treatment comparisons. 181 
 182 
The distribution of scores on each survey item will be described for the enrollment exam 183 
and the outcome exam for each treatment group. 184 
 185 
4.6  Distance Visual Acuity 186 
Distance visual acuity will be assessed at enrollment and at the 8-week outcome exam. 187 
Any optotype method can be used for testing; however, the same method must be used at 188 
both the enrollment and 8-week outcome exam. Snellen visual acuities will be converted 189 
to logMAR for analysis. 190 
 191 
The distribution of distance visual acuity in logMAR will be described for the enrollment 192 
exam and the outcome exam for each treatment group.  The distribution of change in 193 
visual acuity in logMAR will also be described for each treatment group.  194 
  195 
4.3 Suppression 196 
The distribution of suppression level (0=none, 1=mild, 2=moderate, 3=severe) will be 197 
described for the enrollment exam and the outcome exam for each treatment group. 198 
 199 
4.4 Fusional Convergence 200 
The distribution of fusional convergence amplitude will be described for the enrollment 201 
exam and the outcome exam for each treatment group. Convergence amplitude was 202 
defined as first base-out prism that induced blur (blur point), and, if no blur, base-out 203 
prism that induced diplopia (break point).  If testing was performed in prism glasses, the 204 
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prism value was analogously added or subtracted to yield a net convergence amplitude; 205 
credit was given for base-out prism, and base-in prism was subtracted. 206 
 207 
5. Other Analyses 208 
 209 
5.1 Mean Distance Control in Subgroups 210 
As an exploratory analysis, the treatment group difference in mean distance control score 211 
within baseline mean distance control subgroups will be estimated. The hypothesis for a 212 
subgroup effect based on mean distance control severity at baseline (2 to <3, 3 to <4, 4 to 213 
5) is that poorer control is associated with larger treatment effect as suggested in the 214 
PEDIG IXT3 pilot study of overminus spectacles, another form of non-surgical IXT 215 
treatment. Although the greater magnitude of response with poorer baseline control may 216 
have been at least partly attributable to regression to the mean and having more room for 217 
improvement, the same magnitude of response was not seen in the observation group, 218 
suggesting that the larger treatment effect with poorer baseline control observed when 219 
treating with overminus spectacles could be real. 220 
 221 
This planned subgroup analysis will repeat the primary analysis, adding the baseline 222 
factor and the baseline factor by treatment interaction. It is acknowledged that this 223 
analysis has very low power and only very strong interactions will be able to be detected. 224 
Any observed subgroup effects will require confirmation in a full-scale trial to be 225 
considered true effects. 226 
 227 
5.2 Prism Adaptation Test (PAT) Screening Study  228 
In addition to the randomized trial, a separate analysis will include all participants 229 
undergoing prism adaptation testing as part of screening for the randomized trial, 230 
regardless of whether they are eligible for randomization based on the results of prism 231 
adaptation testing. The participants to be included will have met all randomized trial 232 
eligibility criteria other than that relating to the outcome of the prism adaptation test.   233 
The proportion and 95% confidence interval of prism adaptation test-screened 234 
participants who fully prism adapt will be estimated. Fully adapting to prism is defined as 235 
having magnitude of PACT at distance and/or near angle while wearing "trial” relieving 236 
prism for 30 minutes (measured through the prism) which is ≥ the original PACT 237 
measurement at the same testing distance.  The PACT magnitudes with and without 238 
prism are directly compared with one another and do not take into account the amount of 239 
prism being worn for testing (in contrast to the 8-week outcome PACT described in 240 
section 4.3 in which the magnitude of the prescribed prism will be added to the deviation 241 
by PACT while wearing prism for analysis of the total underlying deviation). 242 
 243 
For PACT at distance and near, scatterplots will be used to visualize the relationship 244 
between the original without-prism test and the subsequent with-prism test.    245 
 246 
In addition, the proportion and 95% confidence interval of screened participants who are 247 
eligible for randomization following the PAT will be calculated.  Participants who meet 248 
who meet all three of the following criteria while wearing relieving prism are eligible for 249 
randomization.       250 
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• Not fully prism adapted   251 
• No NEW esotropia by cover test at near (while wearing relieving prism) – note that a 252 

participant with esotropia at near while wearing prism is eligible for randomization IF 253 
an esotropia at near (of any magnitude) was present during the original testing 254 
without prism. 255 

• No esodeviation >6∆ on PACT at near (while wearing relieving prism)  256 
 257 
Note that the analysis plan in the protocol erroneously refers to “repeat enrollment prism 258 
adaption testing;” repeat enrollments were not part of this protocol. 259 
 260 
5.3 Compliance with Spectacle Wear 261 
Parents were asked to complete a compliance calendar by recording the percentage of 262 
time their child wore the study-prescribed spectacle correction each day. Proportion of 263 
time worn each day will be described as excellent (76% to 100%), good (51% to 75%), 264 
fair (26% to 50%), poor (1 to 25%), or none (0%).  Based on review of the calendars and 265 
discussion with parents at the 8-week outcome exam, the investigator recorded the total 266 
proportion of time worn as excellent (76% to 100%), good (51% to 75%), fair (26% to 267 
50%), poor (1 to 25%), or none (0%: did not fill prescription or never picked up 268 
spectacles). The frequency distribution of compliance will be described for each 269 
treatment group at the outcome exam. 270 
 271 
5.4 Masking Assessment 272 
At the 8-week visit, the proportion of masked examiners who responded that the patient 273 
appears to be wearing prism glasses will be compared between treatment groups using a 274 
two-sided Barnard’s test with alpha of 0.05, with calculation of a two-sided 95% 275 
confidence interval on the difference in proportions using the Farrington-Manning score 276 
method.   277 
 278 
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