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1. Introduction 
The purpose of this statistical analysis plan (SAP) is to describe the planned analyses and reporting for 

protocol OPP-001, dated 11OCT2017. 

This SAP is being written with due consideration of the recommendations outlined in the most recent 

International Conference on Harmonization (ICH) E9 Guideline entitled Guidance for Industry: Statistical 

Principles for Clinical Trials and the most recent ICH E3 Guideline, entitled Guidance for Industry: 

Structure and Content of Clinical Study Reports (CSR). 

This SAP describes the data that will be analyzed and the subject characteristics, efficacy, and safety 

assessments that will be evaluated. This SAP provides details of the specific statistical methods that will 

be used. The statistical analysis methods presented in this document will supersede the statistical 

analysis methods described in the clinical protocol. If additional analyses are required to supplement 

the planned analyses described in this SAP they may be completed and will be identified in the CSR. 

2. Study Objectives 
The objective of this study is to evaluate the safety and effectiveness of OC-02 Nasal Spray as compared 

to placebo on signs and symptoms of dry eye disease (DED). 

3. Study Variables 
3.1 Efficacy Measures 

The primary efficacy measures are: 

• Schirmer’s Test at Visit 1 

• Eye Dryness Score (EDS) at Visit 2 

An additional efficacy measure is the  Ocular Discomfort Scale at Visit 2. 

3.2 Safety Measures 

The safety measures include the following: 

• Adverse Event (AE) query 

• Visual Acuity 

• Slit-lamp biomicroscopy 

• Intranasal examination 

• Pupil diameter 
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3.3 Other Measures 

Other measures include the urine pregnancy test (if applicable).  

3.4 Statistical Hypotheses 

The statistical hypotheses are stated in terms of one-sided hypotheses, although statistical testing will 

be two-sided. 

H01: There is no difference between OC-02 Nasal Spray (Medium Dose or High Dose), and placebo 

in the change from baseline in Schirmer’s Test results. 

H11: There is a difference between OC-02 Nasal Spray Medium Dose or High Dose) and placebo in 

the change from baseline in Schirmer’s Test results. 

H02: There is no difference between OC-02 Nasal Spray (Medium Dose or High Dose) and placebo 

in the change from pre- to post-treatment in EDS. 

H12: There is a difference between OC-02 Nasal Spray (Medium Dose or High Dose) and placebo in 

the change from pre- to post-treatment in EDS. 

A successful outcome will be one that rejects both null hypotheses (H01 and H02), although these 

hypotheses are exploratory as the study-wide Type I and II errors are not controlled. 

4. Study Design and Procedures 
4.1 General Study Design 

This is a Phase 2, multicenter, randomized, double-masked, placebo-controlled study designed to 

evaluate the safety and efficacy of OC-02 nasal spray in adult participants with DED. Approximately 

160 subjects at least 22 years of age with a subject-reported history of dry eye and meeting all other 

study eligibility criteria will be randomized to receive an application of OC-02 or placebo at Visit 1 and 

Visit 2. 

OC-02 nasal solution is delivered as a 100 microliter (μL)-intranasal spray in each nostril. The subjects 

will be randomized to one of the following treatment arms: 

• 0.11% OC-02 (0.2% hemigalactarate salt) [low dose] 

• 0.55% OC-02 (1.0% hemigalactarate salt) [medium dose] 

• 1.1% OC-02 (2.0% hemigalactarate salt) [high dose] 

• Placebo (OC-02 Vehicle Nasal Spray) 
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Randomization    X      
Administer investigational 
drug / placebo  

  X2  X    

AE Query  X  X1  X  X  
Exit from study        X  
X1 = Post-treatment procedures; X2 = Concurrent with Schirmer’s Test; X3 = For females of childbearing potential; 
X4 = Procedure started at time 0 and then conducted every 5 minutes thereafter during the 120 minute CAE® 

exposure; X5 = Procedure may be performed after CAE® exit at the Investigator’s discretion as needed    

 

5. Study Treatments 
5.1 Method of Assigning Subjects to Treatment Groups 

Each subject who qualifies will be assigned a screening number. All screening numbers will be 

assigned in strict numerical sequence at a site and no numbers will be skipped or omitted. If all 

inclusion and exclusion criteria are met at Visit 1, each qualifying subject will then be assigned a 

randomization number.  

A randomization schedule will be provided to each investigational site. The randomization schedule 

will be stratified by site, such that there will be an approximate equal number of subjects assigned to 

each of the four treatment arms at each site. The site staff will dispense to the patient the study kit 

labeled with the corresponding randomization number. The randomization number will be recorded on 

the patient’s source document and electronic case report form (eCRF). The Sponsor, Investigators, 

and study staff will be masked during the randomization process and throughout the study.   

5.2 Unmasking 

All subjects, Investigators, and study personnel involved with the conduct of the study will be masked 

with regard to treatment assignments. When medically necessary, the Investigator may need to 

determine what treatment arm has been assigned to a subject. When possible (i.e., in non-emergent 

situations),  and/or the Sponsor should be notified before unmasking study drug. Scratch off labels 

will be used to facilitate unmasking.  The unmasked subject will be discontinued from the study.   

6. Sample Size and Power Considerations 
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7. Data Preparation 
All subject data will be captured in the subject source documents which will be transcribed in the eCRFs. 

The Investigator is responsible for ensuring that study data is completely and accurately recorded on 

each subject’s eCRF, source documents, and all study-related materials. All study data should also be 

attributable, legible, contemporaneous, and original. Recorded datum should only be corrected in a 

manner that does not obliterate, destroy, or render illegible the previous entry (e.g., by drawing a single 

line through the incorrect entry and writing the revision next to the corrected data). An individual who 

has corrected a data entry should make clear who made the correction and when, by adding to the 

correction his/her initials as well as the date of the correction.   

Data entry of all enrolled and randomized subjects will use software that conforms to 21 CFR Part 11 

requirements, and will be performed only by staff who have been trained on the system and have access 

to the system. Data will not be entered for screen failure subjects. An audit trail will be maintained within 

the electronic system to capture all changes made within the eCRF database. After the end of the study 

and database lock, compact discs containing copies of all applicable subjects’ eCRFs will be provided 

to each Investigator Site to be maintained on file by the Investigator. 

8. Analysis Populations 
Analysis populations include the intent-to-treat (ITT) population, the per-protocol (PP) population, and 

the Safety population. The statistical analysis of safety data will be performed for the safety population. 

The analysis of baseline and efficacy data will be performed for the ITT population. Efficacy analyses 

will also be performed for the PP population as sensitivity analyses.  

8.1 Intent-to-Treat 

The ITT population includes all randomized subjects. Subjects in the ITT population will be analyzed as 

randomized.  

8.2 Per Protocol 

The PP population includes subjects in the ITT population who do not have significant protocol 

deviations and who complete the study. Protocol deviations will be assessed prior to database lock and 

unmasking. Subjects in the PP population will be analyzed as treated.  
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8.3 Safety 

The Safety population includes all randomized subjects who have received at least one dose of the 

investigational product. Subjects in the Safety population will be analyzed as treated.  

9. General Statistical Considerations 
9.1 Unit of Analysis 

Safety endpoints will be analyzed for both eyes. For efficacy endpoints, the unit of analysis will be the 

study eye as defined by the following:  

The study eye is defined as the eye that meets all inclusion/exclusion criteria; if both eyes qualify then 

the eye with the greatest increase in tear production with stimulation by a cotton swab at the Screening 

Visit or, if there is no difference in stimulated tear production, the eye with the lower basal Schirmer’s 

score at screening. If there is no difference for either measure, the right eye will be used as the study 

eye.  

9.2 Missing or Inconclusive Data Handling 

 

 

 

 

 

  

  

9.3 Definition of Baseline 

Baseline measures are defined as the last measure prior to the initiation of study treatment, usually at 

Visit 1 screening.  

9.4 Data Analysis Conventions 

All data analysis will be performed by Statistics & Data Corporation (SDC) after the study is completed 

and the database has been locked and released for unmasking.  Statistical programming and analyses 

will be performed using SAS® Version 9.4 or higher.  Output will be provided in RTF (Rich Text Format) 

for tables and PDF (Portable Document Format) for tables, listings, and figures using landscape 

orientation.  All study data will be listed by subject, treatment, and visit (as applicable) based on all 

enrolled subjects unless otherwise specified. 
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11.2.1 OCULAR SURFACE DISEASE INDEX© 
The OSDI© is assessed on a scale of 0 to 100, with higher scores representing greater disability.  The 

OSDI© asks the following 12 questions at the subject level: 

Have you experienced any of the following during the last week: 

1) Eyes that are sensitive to light? 
2) Eyes that feel gritty? 
3) Painful or sore eyes? 
4) Blurred vision? 
5) Poor vision? 

Have problems with your eyes limited you in performing any of the following during the last week: 

6) Reading? 
7) Driving at night? 
8) Working with a computer or bank machine (ATM)? 
9) Watching TV? 

Have your eyes felt uncomfortable in any of the following situations during the last week: 

10) Windy conditions? 
11) Places or areas with low humidity (very dry)? 
12) Areas that are air conditioned? 

OSDI© will be collected for both eyes pre- treatment at Visit 1.  The 5-unit scale for responses to the 

OSDI© is given by the following:  0=None of the time, 1=Some of the time, 2=Half of the time, 3=Most of 

the time and 4=All of the time.  The total OSDI© score is calculated by the following: 

OSDI© = 
(sum of scores) x 25 

# of questions answered 

Note that the number of questions answered in the denominator should exclude those questions with a 

response of “N/A”.  

11.2.2 CORNEAL FLUORESCEIN STAINING 
Corneal fluorescein staining will be performed on both eyes and graded using the National Eye Institute 

(NEI)/Industry Workshop Scale. The scale will grade the cornea by five regions: inferior, superior, 

central, temporal, and nasal. The scale ranges from 0 to 3.  Grade 0 indicates no staining is present.  

The maximum total score is 15. 

Fluorescein staining scores will be summarized by region (5 regions, plus total score) for the study eye 

using quantitative summary statistics.  
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Schirmer’s test will also be analyzed in the fellow eye using the ITT and PP populations with observed 

data only. 

Stratified analyses of Schirmer’s test will include  analysis, t-tests and Wilcoxon rank sum tests 

using the ITT population with observed data only, in the study eye and fellow eye, separately.  The 

following strata will be used: 

• Inferior corneal staining < 1.5 
• Inferior corneal staining ≥ 1.5 
• Baseline EDS  < 60 
• Baseline EDS  ≥ 60 

14.1.2 EYE DRYNESS SCORE AS THE PRIMARY ANALYSIS  
Eye dryness will be assessed pre-treatment at Visit 1, pre-CAE at Visit 2, and every 5 minutes during 

CAE® exposure at Visit 2.  For each assessment, the participant will be asked to rate their ocular 

symptoms (both eyes simultaneously) due to eye dryness by placing a vertical mark on a 100 mm 

horizontal line to indicate the level of discomfort; 0 corresponds to “no discomfort” and 100 corresponds 

to “maximal discomfort”.    

Treatment with study drug will be administered upon the participant reporting an Ocular Discomfort (  

Scale) score ≥ 3 at two or more consecutive timepoints in at least one eye during CAE® 

exposure.  If a participant has an Ocular Discomfort rating of 3 at time = 0 for an eye, s/he must report 

an Ocular Discomfort rating of 4 for two consecutive measurements for that eye.  Participant will resume 

symptom assessments 1 minute after the application ends every five minutes.   

The primary analysis will be a one-timepoint analysis in which the pre-treatment EDS will be the EDS at 

the timepoint that the subject first qualifies for study drug administration during the CAE® and post-

treatment EDS will be the EDS at the first timepoint following qualification.  If a participant fails to qualify 
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in a line plot by treatment group.  Two sample t-tests and non-parametric Wilcoxon rank sum tests will 

be used to compare treatments as unadjusted sensitivity analyses. 

15. Safety Analyses 
All safety analyses will be conducted using the Safety population.   

15.1 Adverse Events 

An AE is defined as any untoward medical occurrence associated with the use of a drug in humans, 

whether or not considered drug-related. An AE can therefore be any unfavorable and unintended sign 

(eg, an abnormal laboratory finding), symptom, or disease occurring after the subject started dosing with 

the study drug, without any judgment about causality. Any pre-existing medical condition that worsens 

after administration of the study drug will also be considered a new AE.  Study drug includes the 

investigational drug under evaluation and placebo.  All AEs will be coded using MedDRA Version 20.1.   

Treatment-emergent adverse events (TEAEs) are defined as any AE that occurs or worsens after the 

first dose of study treatment.  AEs recorded in the eCRF which began prior to treatment will not be 

included in the summary tables but will be included in the AE data listings. 

An overall summary will be presented that includes the number of AEs, TEAEs, serious AEs (SAE), and 

serious TEAEs (TE-SAE).  The summary will also include the number and percentage of subjects 

withdrawn due to an AE, the number and percentage of subjects with an AE resulting in death, and the 

number and percentage of subjects who experienced at least one AE, TEAE, SAE and TE-SAE, by 

treatment group and for all subjects.  This summary will include breakdowns of AEs further categorized 

as ocular or non-ocular. 

Additional summaries of TEAEs will be provided showing the number and percentage of subjects who 

experienced at least one TEAE.  These summaries will be presented by SOC and PT.  Non-ocular 

TEAEs will be summarized using discrete summary statistics and presented by treatment group at the 

subject and event level by SOC and PT.  Ocular TEAEs will be similarly summarized at the subject and 

event level as well as for study and fellow eyes separately.  If a subject reports the same PT multiple 

times within the same SOC, that PT will only be reported once within that SOC.  As with the PT, if a 

subject reports multiple conditions within the same SOC, that SOC will only be reported once.  In the 

summary, SOC will be listed in order of descending frequency for all subjects; PTs will be listed in order 

of descending frequency for all subjects within each SOC.  The occurrence of non-ocular and ocular 

TEAEs will also be tabulated by SOC, PT, and maximal severity. 

The relationship of each adverse event to the investigational product should be determined by the 

Investigator (in a blinded manner) using these explanations: 
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All AEs will be presented in a subject listing that classifies each AE as ocular or non-ocular and indicates 

whether it is a TEAE.  Separate listings will be produced for AEs leading to study discontinuation,  AEs 

leading to death and SAEs. 

15.2 Best-Corrected Visual Acuity (BCVA) 

The visual acuity procedure will be performed at pre- and post-treatment at Visit 1 and may be performed 

post-CAE® at Visit 2 at the Investigator’s discretion as needed. The logarithm of the minimum angle of 

resolution (logMAR) VA must be assessed using an ETDRS chart. The procedure used will be consistent 

with the recommendations provided for using the ETDRS eye chart. Subjects should use their most 

recent correction to attain their corrected distance visual acuity (CDVA). 

The observed and change from baseline visual acuity will be summarized for each eye (study eye and 

fellow eye) using continuous descriptive statistics by visit for each treatment group. A subject listing of 

visual acuity will also be produced.  This listing will also include values used in the calculation of BCVA 

including base logMAR, which is the last line in which a letter is read correctly, N, which is the number 

of letters missed up to and including the last line read, and T, which is a multiplier equal to 0.02. 

15.3 Slit-Lamp Biomicroscopy Examination 

A slit-lamp biomicroscopy examination of the cornea, conjunctiva, anterior chamber, iris, lens, lid, motility 

and pupil will be performed at pre- and post-treatment at Visit 1 and may be performed post-CAE® at 

Visit 2 at the Investigator’s discretion as needed. The results will be graded as Normal, Abnormal Not 

Clinically Significant (NCS) or Abnormal Clinically Significant (CS).  Abnormal findings will be described. 

The results will be summarized using counts and percentages for each treatment group at each visit for 

each eye (study eye and fellow eye). Percentages will be based on the number of subjects in each 

treatment group with responses. Shift tables for the slit-lamp biomicroscopy parameters will also be 

provided comparing post-treatment at Visit 1 and post-CAE® at Visit 2 to baseline. A subject listing of 

the slit-lamp biomicroscopy parameters will also be produced. 

15.4 Intranasal Examination 

The intranasal examination will be performed as needed pre-treatment at Visit 1 and post-CAE® at Visit 

2. The results in terms of Normal, Abnormal (NCS), and Abnormal (CS) will be summarized using counts 

and percentages for each treatment group for each nasal cavity (right and left). Percentages will be 

based on the number of subjects in each treatment group with responses. Shift tables will also be 

provided comparing results post-treatment at Visit 1 to pre-treatment at Visit 1. A subject listing will also 

be produced. 
















