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1. Overview

This statistical analysis plan (SAP) describes the planned analysis and reporting for VistaGen 
Therapeutics, Inc. protocol number PH94B-CL032 (A US, Phase 3 Multicenter, Randomized, 
Double-blind, Placebo-controlled Clinical Trial of PH94B Nasal Spray for the Acute Treatment 
of Anxiety Induced by a Public Speaking Challenge in Adult Subjects with Social Anxiety
Disorder [PALISADE-2]), dated 25-Jan-2022, Version 3.0. Reference materials for this 
statistical plan include the protocol and the accompanying sample data collection documents. 
Operational aspects related to collection and timing of planned clinical assessments are not 
repeated in this SAP unless relevant to the planned analysis.

The structure and content of this SAP provides sufficient detail to meet the requirements 
identified by the Food and Drug Administration (FDA), European Medicines Agency (EMA), 
and International Council for Harmonisation (ICH) of Technical Requirements for 
Pharmaceuticals for Human Use: Statistical Principles in Clinical Trials E9 (ICH, 1998). All 
work planned and reported for this SAP will follow internationally accepted guidelines, 
published by the American Statistical Association (ASA, 2018) and the Royal Statistical Society
(RSS, 2014), for statistical practice.

The planned analyses identified in this SAP may be included in clinical study reports (CSRs), 
regulatory submissions, or future manuscripts. Also, post-hoc exploratory analyses not 
necessarily identified in this SAP may be performed to further examine study data. Any post-hoc 
or unplanned, exploratory analysis performed will be clearly identified as such in the final CSR.

The statistical plan described hereafter is an a priori plan. It will be approved before any 
unblinded inferential or descriptive analysis of data pertaining to VistaGen Therapeutics, Inc.’s 
study PH94B-CL032.

2. Study Objectives and Endpoints

2.1. Study Objectives

2.1.1. Primary Objective

The primary efficacy objective of the study is to evaluate whether the efficacy of PH94B to relieve
acute anxiety induced during a public speaking challenge in adult subjects with social anxiety 
disorder (SAD) is greater than that of placebo as measured by the Subjective Units of Distress 
Scale (SUDS).

2.1.2. Secondary Objectives

The secondary efficacy objective of the study is to compare clinician-observed changes in 
subject response to an anxiety-provoking situation from Visit 2 (Baseline) to Visit 3 (Treatment)
between treated subjects and -treated subjects, as measured by Clinical Global 
Impression - Improvement (CGI-I) scale.
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Safety Population: All subjects who receive IP will be included in the Safety Population. 
For analysis of the Safety Population, each subject will be analyzed by the actual 
treatment received, even if it differs from the subject’s randomized treatment assignment.
Adverse events (AEs) will be classified by time of occurrence and Visit 3 (Treatment) 
group assignment to more clearly identify those arising after exposure to  
and those arising after exposure to The Safety Population will be used for safety 
analyses.

Intent-to-Treat (ITT) Population: The ITT Population in the study includes all subjects 
who are randomized. For analyses of the ITT Population, each subject will be analyzed 
by their randomized treatment assignment, even if the subject did not receive the assigned 
treatment or did not follow the protocol until completion. The ITT Population will be 
used for efficacy analyses.
Per Protocol (PP) Population: The Per Protocol (PP) Population includes all subjects 
who have non-missing average SUDS scores during the 5-minute public speaking 
challenges at Visit 2 (Baseline) and Visit 3 (Treatment) and no important protocol 
deviations that would have an impact on statistical analysis. For analyses of the PP 
Population, each subject will be analyzed by the actual treatment received, even if it 
differs from the subject’s randomized treatment assignment. The PP Population will be 
used for a sensitivity analysis of the primary efficacy endpoint (Section 8.1.2).

Inclusion in the analysis populations will be determined prior to database lock. Assignment of 
subjects to populations will be confirmed at a blinded data review meeting to be held before the 
study database is locked.

6. General Issues for Statistical Analysis

6.1. Statistical Definitions and Algorithms

6.1.1. Baseline

Baseline for each study assessment is defined in Table 2.

Table 2: Baseline Definitions

Parameter Baseline

Safety Variables (clinical laboratory 
assessments, vital signs, ECGs, physical 
examinations)

The last non-missing assessment before the 
first dose of study drug given at Visit 2 
(Baseline).

C-SSRS Scores Scores on the Baseline version of the C-SSRS 
given at Visit 1 (Screening).
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Visit 2 (Baseline) public speaking challenge for PH94B compared to placebo
2. Secondary efficacy endpoint: difference between proportions of PH94B- and placebo-treated 

groups in CGI-I scores of 1  or 2  recorded at 
the end of Visit 3 (Treatment).

6.1.4. Handling of Dropouts or Missing Data

Data will be included in the analysis according to the analysis visit windows described in Section 
6.1.5. 

It is expected that all study subjects who are randomized at Visit 3 (Treatment) will complete the
Visit 3 (Treatment) public speaking challenge immediately after randomization and be included 
in the primary efficacy analysis. If a subject has incomplete scores during the 5-minute interval, 
then their average SUDS score will be calculated using the non-missing scores. If all public 
speaking challenge Visit 3 (Treatment) SUDS scores are missing for unanticipated reasons 
(intercurrent events) that arise during Visit 3 (Treatment), the average SUDS score will be set to 
missing. If the fraction of missing change from baseline to Visit 3 (Treatment) average SUDS 
scores in the ITT population is greater than 0.05, multiple imputation of the change from 
baseline to Visit 3 (Treatment) average SUDS scores will be carried out for the primary efficacy 
analysis. The fraction of missing average change from baseline in average SUDS scores will be 
computed as described in Section 6.1.7.2.  

 only change from baseline SUDS scores will be 
imputed. Other efficacy and safety data will not be imputed and will be analyzed as observed. 

The imputation approach has 2 broad components: i) the multiple imputation process for the 
placebo and PH94B data; and ii) the analysis method that will be used to draw inference 
regarding the primary causal estimand, along with the method for combining the results across 
the multiply-imputed datasets. The primary causal estimand is defined in Section 8.1. 

The imputation approach for the primary efficacy endpoint will be carried out in SAS using the 
fully conditional specification (FCS) method with a regression model (Carpenter and Kenward, 
2013). The method assumes data are missing at random (MAR). Thus, subjects with missing 
values will have imputed values similar to other subjects with comparable observed profiles in 
the regression variables. The imputation will be carried out separately within each treatment 
group. The regression model will include the following variables: baseline SUDS score, sex, age, 
baseline LSAS total score, and analysis site. For each imputation process, a total of 25 complete 
datasets will be created. The random seeds to be used in the imputation steps are 157340717 and 
127581968 for the PH94B and placebo arms, respectively.

The analysis for the multiple imputation will match that described for the primary efficacy 
analysis (Section 8.1.1). Results from the multiply-imputed datasets will be combined using the 
standard Rubin’s rules for multiple imputation (Little and Rubin, 1987) and will be done in SAS 
using PROC MIANALYZE.
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If the event start date is completely missing, or if the subject was not treated, no 
imputation will be conducted.

If the event start date is missing day and month, the treatment start date is not missing, 
and event start year is the same as the treatment start year, set the event start date to the 
treatment start date.

If the event start date is missing day and month and the treatment start date is missing, the 
event start year is not the same as the treatment start year, or if there is information 
indicating that the event ended before the treatment start date (e.g., the event end date is 
before the treatment start date), then set the event start month and day to January 1st.

If only the event start day is missing, the treatment start date is not missing, and the event 
start month and year are the same as the treatment start month and year, set the event start 
day to the treatment start day.

If only the event start day is missing and the treatment start date is missing, or the event 
start month and year is not the same as the treatment start month and year, or if there is 
information to indicate that the event ended before the treatment start date, then set the 
event start day to the first day of the start month.

End dates will not be imputed.

Prior and Concomitant Medications

Medication start and stop dates will not be imputed. Instead, available information will be used 
to assign the following categories to each medication: 1) prior versus concomitant versus both, 2) 
occurring before versus after Visit 3 (Treatment). If a missing date part leads to uncertainty in 
how to assign categories, the medication will be considered concomitant and to have been taken 
after Visit 3 (Treatment) dosing.

For example, if the medication start year or end year is after the start of treatment, the medication 
will be considered concomitant even if the start month and/or day are missing. Likewise, if the 
medication start year occurs in the same year as the treatment start year, and the medication start 
month or end month is after the treatment start month, then the medication will be considered 
concomitant even if the medication start or end day is missing.

7. Study Subjects and Demographics

7.1. Disposition of Subjects and Withdrawals

The numbers of subjects randomized, completing, withdrawing (including reasons), and assigned 
to each analysis population will be tabulated by treatment group and overall for the All Subjects 
population.
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7.2. Protocol Violations and Deviations

Protocol deviations will be tracked, recorded, and reviewed prior to database lock, following the 
Protocol Deviation Guidance Plan for this study. The deviation list will be stored in the Remarque 
system and transferred to the biostatistics team for analysis.

Protocol deviations will be classified as “Important” or “Non-Important”. An important deviation 
poses a possible safety issue to the participant, or it has a potential impact on the statistical analysis 
of the clinical data. A non-important deviation is identified as any protocol deviation that does not 
meet the criteria for an important deviation. 

Important deviations include but are not limited to: 

Violation of inclusion/exclusion criteria
Randomization or dosing error
Use of prohibited medications
Assessment conducted by unqualified personnel
Missing baseline efficacy or safety assessments

Non-important deviations include but are not limited to:

Lack of data collection due to subject non-compliance
Subjects who fail to make scheduled visits
Extension of screening period to clarify diagnoses or verify laboratory values
Incorrect storage of study drug
Failure to follow up on subjects who drop out

Subjects with at least 1 deviation classified as “Important” and suspected to have an impact on the 
statistical analysis of study endpoints will be excluded from the PP Population. The final decision 
regarding classification of deviations and inclusion and exclusion of participants from the analysis 
populations will be based on a final listing of protocol deviations. Subject inclusion/exclusion in 
analysis populations will be determined during a blinded review meeting before study data are 
unblinded. Clinical and Biostatistics team members will provide input to the decision and the final 
composition of the analysis populations will be approved by the Sponsor.

Protocol deviations will be summarized by treatment group, subjects not randomized and overall 
subjects for the All Subjects population. Data will also be presented in a by-subject listing.

Additionally, inclusion and exclusion criteria not met and reasons for screen failures will be listed.

7.3. Demographics and Other Baseline Characteristics

Demographic variables will include race, ethnicity, age (based on date of informed consent), age 
categories (18-35 years, 36-55 years, 56-65 years), age at onset (from SAD Diagnostic 
Checklist), sex, height, weight, and body mass index (BMI).. Baseline variables will include 
average SUDS score at Visit 2 (Baseline), pre-IP SUDS score at Visit 2 (Baseline), average 
anticipatory SUDS score at Visit 2 (Baseline), and LSAS total score at Visit 1 (Screening). 




































