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3. INTRODUCTION 

3.1. Preface 

This document presents a statistical analysis plan (SAP) for Ocuphire Pharma, Inc. Protocol 
OPI-NYXRM-201 (MIRA-1) (Randomized, cross-over, double-masked, placebo-controlled 
study of the safety and efficacy of phentolamine mesylate ophthalmic solution to reverse 
pharmacologically induced mydriasis in normal healthy subjects). 

Reference materials for this statistical plan include the protocol OPI-NYXRM-201 
Amendment 1 (24JUL2019) and Case Report Forms (CRFs; Final Version 18JUL2019).  

The SAP described hereafter is an a priori plan.  The SAP will be finalized and approved 
prior to unmasking of any study data.     

For the reasons stated here, the conduct of the study in the field is considered to be 
independent of any study outcome that might materialize upon enactment of the currently 
proposed statistical plan.  

3.2. Purpose of Analyses 

The purposes of the planned analyses described in this SAP are to evaluate the efficacy of 
Nyxol to expedite the reversal of pharmacologic mydriasis, to evaluate the safety of Nyxol, 
and to evaluate the effect of Lumify® to suppress conjunctival hyperemia (redness) 
potentially associated with administration of Nyxol. Results from the analyses completed will 
be included in the final clinical study report (CSR) for OPI-NYXRM-201, and may also be 
utilized for regulatory submissions, manuscripts, or other clinical development activities. 

Post-hoc exploratory analyses not identified in this SAP may be performed to further 
examine the study data.  These analyses will be clearly identified, where appropriate, in the 
final CSR. Additional analyses not prospectively identified in this SAP may also be 
completed for publications, or regulatory or funding inquiries. These analyses, if performed, 
may not be reported in the CSR, but will be fully detailed in the document containing the 
additional analyses. 

3.3. Summary of Statistical Analysis Changes to the Protocol 

The analyses described in this analysis plan are consistent with the analyses described in the 
study protocol. 
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4. STUDY OBJECTIVES AND ENDPOINTS 

Study objectives and endpoints defined in the protocol include safety and efficacy endpoints. 
Objectives and pre-specified endpoints are as follows: 

4.1. Study Objectives 

The objectives of this study are as follows: 

 To evaluate the efficacy of Nyxol to expedite the reversal of pharmacologic 
mydriasis. 

 To evaluate the safety of Nyxol. 

 To evaluate the effect of Lumify® to suppress conjunctival hyperemia (redness) 
potentially associated with administration of Nyxol  

4.2. Study Endpoints 

4.2.1. Primary Endpoints 

The primary efficacy endpoint from the protocol is the change (in mm) in pharmacologically 
induced mydriatic (max) pupil diameter (0 minutes) at 2 hours post treatment in the study 
eye. 

The primary safety measures are: 

  

  

 Adverse events (AEs) 

4.2.2. Secondary Endpoints 

Secondary endpoints for efficacy and safety assessments include the following: 

Efficacy: 

Secondary efficacy endpoints will be analyzed by study eye, non-study eye and both eyes 
(the pooled data from the study eye and non-study eye) unless otherwise indicated, and will 
include: 

 Change (in mm) from max pupil diameter (0 minutes) at each remaining time point 
(30 min, 1 hour, 4 hours, 6 hours). 
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Table 1 Screening and Mydriatic/Treatment Schedule 
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7.3. Management of Analysis Data 

7.3.1. Data Handling 

Data from unscheduled visits will not be included in the analysis of efficacy or safety, but 
will be listed.   

7.3.2. Missing Data 

The primary efficacy endpoint is the change in pharmacologically induced mydriatic (max) 
pupil diameter (0 minutes) at 2 hours post treatment in the study eye. For the analysis of the 
primary efficacy endpoint, observed case data will be used (no imputation will be performed 
for missing efficacy data) for the analysis using the FAS.  However, confirmatory analyses 
will be performed using the ARP, with imputation performed for missing data as specified in 
Section 7.3.2.3.   

Otherwise there will be no substitutions made to accommodate missing data points for 
efficacy data. All data recorded on the CRF will be included in data listings that will 
accompany the CSR. 

Safety data will be imputed in limited situations. If the severity of an AE is missing, then the 
severity will remain missing.  If relationship of the AE to study drug is missing, the 
relationship will remain missing.  Missing or partial dates for AEs or concomitant 
medications will be imputed as described in Section 7.3.2.1. Otherwise, all summaries of 
safety endpoints will be completed using observed cases in the SP; no imputation will be 
completed. 

7.3.2.1. Handling of Missing Date Values 

Partial or Missing Dates 

The following conventions will be used to impute missing portions of dates for adverse 
events and concomitant medications, if warranted.  Note that the imputed values outlined 
here may not always provide the most conservative date.  In those circumstances, the 
imputed value may be replaced by a date that will lead to a more conservative analysis. 

A. Start Dates 

1) If the year is unknown, then the date will not be imputed and 
will be assigned a missing value.  

2) If the month is unknown, then: 

i) If the year matches the first dose date year, then impute 
the month and day of the first dose date. 

ii) Otherwise, assign ‘January.’  

3)  If the day is unknown, then: 
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i) If the month and year match the first dose date month 
and year, then impute the day of the first dose date. 

ii) Otherwise, assign the first day of the month. 

B. Stop Dates 

1) If the year is unknown, then the date will not be imputed and 
will be assigned a missing value. 

2) If the month is unknown, then assign ‘December.’ 

3) If the day is unknown, then assign the last day of the month. 

 

7.3.2.2. Missing Baseline Data 

Every effort will be made to ensure that accurate baseline information on the subjects is 
collected. In the event that a subject is missing baseline information, the subject will be 
included in the SP for assessment of safety, and excluded from the primary analyses. Each 
case of missing baseline data will be evaluated for potential inclusion in the exploratory 
endpoints. All baseline data will be observed cases, without imputation. 

7.3.2.3. Imputation Methods 

Imputation for efficacy data will only be performed for the confirmatory analysis of the 
primary efficacy endpoint, using the ARP. If 5% or fewer data are missing in all treatment 
groups, an analysis with last observation carried forward (LOCF) for missing data will be 
applied within a treatment group. If more than 5% of data in any treatment group are missing, 
multiple imputation will be employed to analyze incomplete data sets under the assumption 
that the mechanism responsible for the missing data is at worst characterized as missing at 
random (MAR).    

Multiple imputation is a simulation-based approach where missing values are replaced by 
multiple Bayesian draws from the conditional distribution of missing data given the observed 
data and covariates, creating multiple completed data sets.  These completed datasets can 
then be analyzed using standard analysis methods.  Rubin (1987) presented rules for how to 
combine the multiple sets of estimates to produce overall estimates, confidence intervals, and 
tests that adequately incorporate missing data uncertainty. 

Missing values for pupil diameter will be imputed simultaneously based on an underlying 
joint normal distribution using a Markov Chain Monte Carlo (MCMC) method.   

The imputations will be done separately for each treatment group and will include the 
following variables in the imputation model: pupil diameter at Day 1 (30 min, 1 hour, 2 
hours, 4 hours, 6 hours) and Day 8 (30 min, 1 hour, 2 hours, 4 hours, 6 hours). No imputation 
will be applied to the max pupil diameter (0 minutes) time points at Day 1 and Day 8. 

The number of imputations will be set to 500.  The outcomes of interest (change from 
baseline) will be calculated from these imputed datasets.  The treatment difference for each 
imputed dataset will be evaluated using mixed models.  See Section 11 for details on these 
models.  The estimates and standard errors of the differences in LS means based on the 500 
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sequence or group.  Expansion of descriptive table categories within each treatment may 
occur if such elaborations are thought to be useful. 

All study related data collected will be presented in listings.  Study related data not subject to 
analysis according to this plan will not appear in any tables or graphs but will be included in 
the data listings. 

7.4.2. Interim Analyses and Data Monitoring 

No formal interim analysis or safety monitoring committee is planned for this study.  

7.4.3. Final Analysis and Publication of Study Results 

The final analysis will be completed after all subjects have completed the study.   

7.5. Multiple Testing Procedures 

There will be no adjustments for multiplicity and no formal multiple testing procedures are to 
be implemented with this analysis plan. 

7.6. Baseline Values 

For all efficacy endpoints except pupil diameter, Baseline for a specific day (Visit 1 / Day 1, 
Visit 2 / Day 8) is defined as -1 hour prior to treatment. That is, change from baseline is 
based on -1 hour data.  For pupil diameter, change analyses for each visit will be based on 
max time point (0 minutes), during which maximum pupil diameter is expected.  That is, 
change from max is based on 0 minute data. 

 



Ocuphire Pharma, Inc.  Final Version 1.0 
Study OPI-NYXRM-201 Statistical Analysis Plan  2019-10-10 
 

CONFIDENTIAL  P a g e  | 22 

8. SUMMARY OF STUDY DATA 

8.1. Subject Disposition 

A summary of the analysis sets includes the number and percentage of subjects by treatment 
sequence and overall for the following categories: subjects in the ARP, subjects in the SP, 
and subjects in the FAS. All percentages will be based on the number of subjects in the ARP.  

End of trial information will also be summarized in this table, including the number of 
subjects completing the study, the number of subjects who prematurely discontinued the 
study with reasons for withdrawal, the number of subjects completing the study medication 
dosing, and the number of subjects who prematurely discontinued the study medication with 
reasons for study medication discontinuation.   

A by-subject data listing of study completion information including the reason for premature 
study withdrawal, if applicable, will be presented. 

8.2. Protocol Deviations 

Major protocol deviations, as determined by a Sponsor blinded review of the data prior to 
database lock and unblinding of the study, may result in the removal of a subject’s data from 
the PP Population. The Sponsor or designee will be responsible for producing the final 
deviation file; this file will include a description of the protocol deviation and clearly identify 
whether this violation warrants exclusion from the PP Population. This file will be finalized 
prior to database lock. 

All protocol deviations will be presented in a by-subject data listing, with a flag to indicate if 
a deviation was considered major.  

8.3. Demographics and Baseline Characteristics 

Subject demographic data and baseline characteristics will be tabulated and summarized 
descriptively by treatment sequence and overall.  The demographic data and baseline 
characteristics will be summarized for the SP and FAS. 

The demographics and baseline characteristics consist of age (year), sex, race, ethnicity, and 
study eye (OD [right eye] or OS [left eye]), iris color (brown, non-brown), and mydriatic 
agent (phenylephrine or tropicamide). A subject’s age in years is calculated using the date of 
the informed consent and date of birth. Age will be summarized using descriptive statistics. 
The number and percentage of subjects by sex, race, ethnicity, study eye, iris color, and 
mydriatic agent will also be reported. Percentages will be based on the total number of 
subjects in the study population presentation. 

The following baseline characteristics will be summarized for OD and OS, and for study eye, 
fellow eye, and all eyes, at Visit 1 / Day 1 and Visit 2 / Day 8 using descriptive statistics: 
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 Pupil diameter (-1 hour) 

 Max Pupil diameter (0 minutes)  

  

  

  

All demographic and baseline information will be presented in by-subject listings. 

8.4. Medical History  

The number and percent of subjects with individual medical histories will be summarized for 
all subjects by treatment sequence and overall. Non-ocular and ocular medical history will be 
summarized separately.  

Medical history will be coded using the MedDRA Version 22.0. The number and percentage 
of subjects with any medical history will be summarized overall and for each system organ 
class (SOC) and preferred term (PT). Percentages will be calculated based on number of 
subjects in the SP.   

Subject medical history data including specific details will be presented in by-subject 
listings. 

8.5. Prior and Concurrent Medications 

The number and percentages of all concomitant medications will be summarized by 
treatment group, Anatomical Therapeutic Chemical (ATC) level 4, and PT.  The total number 
of concomitant medications and the number and percentages of subjects with at least 1 
concomitant medication will be summarized by treatment group. All summaries will be 
performed using the SP.   

A concomitant medication is defined as any medication taken on or after the day of first 
exposure to study drug. 

Prior medications are defined as any medication that has a start and stop date prior to the day 
of first exposure to any study drug, collected from up to 30 days prior to Screening. The total 
number of prior medications and the number and percentages of subjects with at least 1 prior 
medication will be summarized by treatment sequence. 

8.6. Treatment Administration 

The number and percentages of subjects with assigned treatment administered will be 
presented by treatment group and visit. The number and percentages of subjects with 
Lumify® administered in the non-study eye will also be presented. 
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9. EFFICACY ANALYSES 

Unless otherwise noted, all efficacy analyses will be completed using the FAS.  
Confirmatory analysis of the primary efficacy endpoint will be performed using the ARP and 
PP Population. The FAS will be the primary analysis population for efficacy. All efficacy 
analyses will be completed using the planned treatment.  

9.1. Clinical Efficacy   

The evaluations of clinical efficacy will be performed using the FAS (and ARP and PP 
Population, for primary efficacy), as specified below.  Baseline values are generally taken at 
the -1 Hour time point at each visit (Visit 1 / Day 1 and Visit 2 / Day 8). For pupil diameter, 
change analyses will be based on max time point (0 minutes) at each visit, during which 
maximum pupil diameter is expected. 

Primary Efficacy Endpoint: 

The primary efficacy endpoint is the change in pharmacologically induced mydriatic (max) 
pupil diameter (0 minutes) at 2 hours post-treatment in the study eye.  The primary efficacy 
endpoint will be analyzed using a mixed model with change from max pupil diameter (0 
minutes) to 2 hours in mean pupil diameter (mm) as the dependent variable, treatment 
sequence, period, treatment and mydriatic agent as fixed effects, subject within treatment 
sequence as a random effect, and max pupil diameter (0 minutes) as the covariate. Example 
SAS code is as follows: 

  
  

 
 

 
 

 

The analysis will be performed using the FAS, with subjects included in their randomized 
treatment sequence regardless of the treatment they actually received.  Observed case data 
only will be used; that is, missing values will not be imputed. The least-squares mean (LSM) 
and standard error (SE) will be provided for both treatment groups, along with the placebo-
corrected LSM, its 95% confidence interval (CI) and associated p-value.   

In addition, the primary efficacy endpoint will be analyzed by mydriatic agent using the same 
model as above but without mydriatic agent as a factor.   

A confirmatory analysis of the primary efficacy endpoint will be performed, using the ARP 
with missing Visit 1 / Day 1, Hour 2 and Visit 2 / Day 8, Hour 2 values imputed. See Section 
7.3.2 for imputation methods. 





Ocuphire Pharma, Inc.  Final Version 1.0 
Study OPI-NYXRM-201 Statistical Analysis Plan  2019-10-10 
 

CONFIDENTIAL  P a g e  | 26 

 
In addition, each secondary efficacy endpoint will be analyzed by mydriatic agent using the 
same model indicated above but without mydriatic agent as a factor.   

10. SAFETY ANALYSES 

All Safety analyses will be conducted using the SP.  All safety analyses will be completed 
using the actual treatment a subject received. Observed case data will be used; no imputation 
will be performed for missing safety data except for the limited situations described in 
Section 7.3.2. 

For HR and BP, Baseline for a specific day (Visit 1 / Day 1, Visit 2 / Day 8) is defined as the 
-1 hour baseline value.  HR and BP values will be summarized by treatment group and time 
point (-1 hour, 2 hours, 6 hours; at Visit 1 and at Visit 2).  Change from Baseline in the 
values will be summarized at the same timepoints, except for -1 hour. 

For IOP, the only pre-dose assessment is at the screening visit, so the screening IOP will be 
employed as the baseline value for all post-baseline change from baseline assessments. 

10.1. Adverse Events 

Adverse events will be coded using MedDRA, Version 22.0.   

Treatment-emergent adverse events (TEAEs) are defined as any adverse event that begins or 
worsens after initiation of the investigational product and through the subject’s last study 
visit (study completion or early termination) or follow-up telephone call.  Serious adverse 
events will be recorded from the date of informed consent, throughout the clinical trial.   

If the onset of an AE is on or after the date of first dose of study medication, or increasing in 
severity after first dose of study medication, then the AE will be considered treatment-
emergent. 

TEAEs will be assigned to the treatment group most recently administered to the subject as 
of the TEAE start date. 

Only TEAEs will be summarized; all AEs (TEAE, non-TEAE) will be included in a by-
subject listing.  

The number and percent of subjects with any TEAEs will be summarized by system organ 
class and preferred term by treatment group and overall.  At each level of tabulation (e.g., at 
the preferred term level) subjects will be counted only once if they had more than one such 
event reported during the AE collection period. 
 
Note that in MedDRA, ocular events are coded to the SOC of “special senses”. Thus, using 
SOC in the summaries will provide a separation of ocular and non-ocular adverse events. 
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12.2. List of Planned Listings 
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12.3. List of Planned Figures 


