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1. INTRODUCTION 
This Statistical Analysis Plan (SAP) describes the planned statistical analysis and reporting of the clinical 
study 402-C-413 titled “A Multicenter, Prospective, Active Controlled, Real World, Phase 4 Study of 
EXPAREL® in Multimodal Regimens Compared with Standard of Care for Postsurgical Pain 
Management in Subjects Undergoing Lumbar Posterior Spine Surgeries (FUSION)”. This study is 
intended to evaluate postsurgical opioid consumption in adult subjects receiving EXPAREL and 
undergoing posterior lumbar spine surgeries. 

This study was prematurely terminated by the sponsor. At the time of termination, the study has enrolled 
65 subjects. 

The purpose of this SAP is to outline how the collected data will be summarized and presented for the 
abbreviated study report. 

The following documents were reviewed in preparation of this SAP: 

 Amendment 1 of Protocol 402-C-413 issued on 25 February 2019. 

 Case Report Form (CRF) final version 4.0 issued on 06 July 2020. 

 ICH Guidance on Statistical Principles for Clinical Trials (E9) 

The reader of this SAP is encouraged to also read the clinical protocol and other identified documents for 
details on the planned conduct of this study. Operational aspects related to the collection and timing of 
planned clinical assessments are not repeated in this SAP unless relevant to the planned analyses. 
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2. STUDY OBJECTIVES 

2.1 Primary Objective 
The primary objective of this study is to compare postsurgical opioid consumption through 72 hours 
postsurgery in patients receiving local infiltration analgesia (LIA) with EXPAREL and bupivacaine 
hydrochloride (HCl; EXPAREL group) with that of patients receiving standard of care (SOC; Control 
group) in adult subjects undergoing posterior lumbar spine surgeries where both groups are receiving a 
multimodal pain regimen. 

2.2 Secondary Objectives 
The secondary objectives are to: 

1. Compare safety and effectiveness outcomes following LIA with EXPAREL and bupivacaine HCl 
versus SOC in adult subjects undergoing posterior lumbar spine surgeries through 72 hours, 
including time to first opioid, opioid-related adverse events (ORAEs). 

2. Compare health outcomes following LIA with EXPAREL and bupivacaine HCl versus SOC in 
adult subjects undergoing posterior lumbar spine surgeries, including discharge readiness, 
hospital (or other facility) length of stay (LOS), discharge disposition, hospital readmissions, and 
health service utilization. 
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3. STUDY OVERVIEW 
This is a Phase 4, multicenter, prospective, active-controlled, real-world study in approximately 225 adult 
subjects undergoing posterior lumbar spine surgeries under general anesthesia. This will be an open-label 
study and neither subjects nor investigators will be blinded for study group allocation. This study will 
include three cohort groups: cohort 1 – open lumbar spinal fusion technique (“open” cohort); cohort 2 –
 minimally invasive tubular and/or percutaneous pedicle screw insertion for lumbar decompression with 
or without fusion (“tubular/percutaneous without midline incision” cohort); and cohort 3 – lumbar 
decompression surgery (LDS) without fusion (discectomy or laminectomy cohort) outpatient cohort. 

The initial sample size in each study cohort (i.e., cohort 1, cohort 2 and cohort 3) is estimated at 
75 subjects (50 subjects with EXPAREL and 25 subjects with Control group), for a total of 225 subjects 
in all three cohorts. Within each assigned cohort, subjects will be allocated in a 2:1 ratio to the EXPAREL 
(50 subjects) and Control group (25 subjects).  

The following sequence will be carried out for all cohorts: First, the subjects who meet eligibility criteria 
will be treated according to the institution’s SOC. Their data will be collected prospectively. Next, at each 
investigational center, the administration of EXPAREL and bupivacaine HCl to the first 1 to 3 subjects in 
each cohort will be observed to ensure that the correct procedure for infiltration as described in the 
infiltration guide is being followed. If the infiltration was performed correctly, the subject will be 
included in the study. If the infiltration was performed incorrectly, the subject will continue in the study 
but will be removed from statistical analysis and will be replaced to ensure at least 50 evaluable 
EXPAREL patients are enrolled per cohort. If subjects are discontinued for other reasons, they will be 
replaced such that a total sample size of 75 fully evaluable subjects is obtained in each study cohort, with 
50 in the EXPAREL group and 25 in the Control group. Criteria for being fully evaluable will be defined 
in detail in Section 5. 

Figure 1 Study Schema 

 
Source:  Protocol, Amendment 1, 25 February 2019 
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4. DEFINITIONS 
Study Day 

Study Day is calculated as the date of the event minus the date of the start of surgery plus one (1), if the 
date of event is on or after the date of the start of surgery. If the date of the event is before the date of the 
start of surgery, study day is the date of the event minus the date of the start of surgery. 

Time 0 (zero) 

Time 0 is defined as the date and time of the end of surgery. 

Treatment-emergent Adverse Events 

Treatment-emergent adverse events (TEAEs) are those with onset between the end date and time of 
surgery, and the end of the study (Study Day 30 or until termination from the study). 

Baseline 

Baseline measurement or assessment is defined as the last available non-missing measurement or 
assessment prior to the start of surgery. 

5. ANALYSIS SETS 
All Subjects: all the listings presented in this SAP will be based on all enrolled subjects. Includes the 
following subjects who enrolled but did not undergo surgery; 101-01-0013, 101-03-0034, 109-02-0001, 
113-03-0039. 



Pacira Pharmaceuticals, Inc. 402-C-413 
EXPAREL® Statistical Analysis Plan 
 

CONFIDENTIAL Page 10 of 68         19 October 2020 

6. STATISTICAL METHODS 

6.1 General Principles 
Only listings of subject data collected during the study will be provided. All listings will be sorted by 
treatment group, site ID, subject ID, and, if applicable, collection date and time. 

6.1.1 Handling Missing Values 
Data will be included in the listing as is. No imputed values will be included in the listings. However, in 
order to provide the drug safety profile, the missing or partial date/time will be imputed only for the 
determination of treatment emergency or prior/concomitant status. 

6.1.1.1 Exposure, Surgery, and Rescue Opioid Medication Date or Time 
It is expected that all necessary information on study drug exposure and surgery (dates and times) will be 
complete. Any such information that is missing and cannot be obtained through query resolution may be 
imputed, on a case-by-case basis, in a conservative manner that minimizes bias. 

6.1.1.2 Adverse Event or Concomitant Medications Dates or Time. 
For adverse events (AEs) or concomitant medications with missing or partially missing start/stop 
date/time, the following imputation rules will be applied: 

For partial start date/time: 
 If the year is unknown, then the date will be assigned the year of the start of surgery.  
 If the month is unknown, then: 
o If the year matches the year of start of surgery, then the month and day of the dose of study drug 

date will be used to impute the missing month and corresponding day. 
o Otherwise, ‘January’ will be assigned. 

 If the day is unknown, then: 
o If the month and year match the month and year of the dose of start of surgery, then the day of the 

start of surgery date will be imputed. 
o Otherwise, ‘01’ will be assigned. 

 If the time is unknown, then: 
o If the date (day, month, and year) matches the date of the start of surgery, then the end time of the 

surgery will be imputed. 
o Otherwise, ’00:00’ will be assigned. 

For partial stop date/time: 
 If the year is unknown, then the date will be assigned the year that subject had surgery, and time will 

be set to the last time of the day (‘23:59’). 
 If the month is unknown, then month of start of surgery will be assigned. 
 If the day is unknown, then the last day of the month will be assigned. 
 If the time is unknown, then the last time of the day will be assigned (‘23:59’), with the exception of 

end times for epoch in any CDISC dataset, where next day and ’00:00’ would be assigned. 
 

6.2 Subject Disposition 

A listing of subject disposition will be provided, which will include information on study completion 
status among others.  
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6.3 Description of Demographics and Baseline Characteristics 

6.3.1 Demographics  
Listing of demographic data will include: 
 Initals 
 Date of Birth (DOB) 
 Age (years) 
 Sex  
 Ethnicity  
 Race  

 

6.3.2 Baseline Characteristics 
Listing of baseline characteristic data will include: 
 Screening Survey of Pain Attitudes (Single-item SOPA) 
 Screening Hospital Anxiety and Depression Scale (HADS) 
 Screening 5-item Opioid Compliance Checklist (OCC) 
 Height (cm) 
 Weight (kg) 
 Body mass index (BMI;kg/m2) 

The formula for BMI is , where w is weight in kilograms and h is height in meters. Weight in 
pounds will be converted to kilograms using the conversion factor of 2.2046 pounds to 1 kilogram. 
Height in inches will be converted to meters using the conversion factor of 0.0254 meters to 1 inch.  

6.4 Surgery Characteristics and Prior Staged Procedure 
Surgery characteristics include duration of surgery, total incision length, and type of procedure. Duration 
of surgery is calculated as the difference between the end of surgery and start of surgery times and 
reported in hours. Surgical characteristics will be included in data listings.  

Prior staged procedue characteristics will be included in data listings. 

6.5 Intraoperative, Prior, Concomitant, and Other Mediciations 
Intraoperative, prior, and concomitant medications will be coded using the World Health Organization 
Drug Dictionary (WHODrug version: march 2019 B3) and will be classified according to the default 
anatomical therapeutic chemical (ATC 4) classification term and preferred term (PT). 

Intraoperative medications are defined as medications given as part of the surgical procedure. These may 
include anesthesia, opioids or other medications and are collected on the intraoperative medication page 
of the case report form. 

Prior medications are defined as medications with a stop date and time prior to the start of surgery and 
reported on the prior/concomitant medication page of the case report form. 

Concomitant medications are defined as medications taken after the start of surgery (i.e., started prior to 
the start of surgery and continued after or started after the start of surgery) and reported on the 
prior/concomitant medication page of the case report form. 

Data listings will be created for all medications, with separate listings for intraoperative, prior, 
concomitant, multimodal pain pre-operative, multimodal pain post-operative, prescription daily pain, and 
rescue medications. 
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A listing mapping the ATC class and PT to verbatim term will be presented. 

6.6 Medicial History  
Relevant medicial history and surgery will be presented in a by-subject listing. 

6.7 Measurements of Treatment Compliance 
Study treatment is administered by a party other than the subject, therefore compliance is assured. 

6.8 Study Drug Exposure 
A listing of study drug exposure, which includes volume of injection administered will be provided. 

6.9 Efficacy Analysis 
Listing of the following efficacy assessments will be provided: 

 Pain intensity score using the NRS  

 OR-SDS at 24, 48, and 72 hours postsurgery, at discharge, and at 14 days  

 Brief Pain Inventory – Short Form at screening/baseline, 24 hours, 48 hours, and 72 hours, at 
discharge, and at 14 days 
 

6.10 Health Outcomes Assessments 
Listing of the following health outcome assessments will be provided: 

 Post-Anesthesia Care Unit (PACU)- The date and time of admission and discharge, and the hours 
spent in the PACU will be provided in a listing. The hours spent in PACU will be computed as 
the date and time of discharge from PACU minus the date and time of admission to PACU. 

 Surgical Facility- The date and time of admission and discharge, and the hours spent in the step-
down and surgical facility will be provided in a listing.  

 Modified Post-Anesthesia Discharge Scoring System (MPADSS) at 24, 48, and 72 hours, or at 
discharge, or until the subject attains a score of 9, whichever occurs first. 

 Discharge Disposition 
 Day 14 Call to doctor and office visits related to pain 
 Day 30 Call to doctor and ER visits related to pain, and pain-related/all-casue 30-day 

readmissions 
 

6.11 Safety Analyses 
Safety assessments in this study consist of AEs. Adverse events will be collected from the time of 
informed consent through to the final Day 30 visit. 

6.11.1 Adverse Events 
All AEs will be mapped to PTs and related system/organ class using the Medical Dictionary for 
Regulatory Activities (MedDRA Version 22.0). 

An AE will be considered TEAE if the onset date and time is between the end time and date of surgery 
and the final Day 30 visit. An AE will be considered related to study drug if “Possible”, “Probable” and 
“Definite.  

 If an AE has a partial onset date and time the imputed start and stop dates and times will be used to 
determine treatment-emergence (e.g., stop date and time is before start time of surgery). If an AE has a 
missing relationship it will be assumed to be “Related”. 
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A listing of all AEs will be provided, with a flag indicating TEAEs. 

 

6.12 Interim Analysis 
Interim analysis may be conducted to adjust to variability. Adaptive study design (i.e., adjustment of 
sample size, cohort sequence, type of surgical procedure, endpints, etc.) will be used.  
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7. SAMPLE SIZE REVIEW 
The sample size for this study was based on the primary outcome measure of postsurgical opioid use in 
mg MED PO from the end of surgery (closure of wound/incision) until 72 hours postsurgery. Based on 
preliminary data, the coefficient of variation (CV) is approximately 60%. The minimum clinically 
important difference (MCID) for this outcome was estimated at 40%. 

With these parameters and a beta of 0.2 (i.e., 80% power), an alpha of 0.05, a 2-sided test, and allocating 
subjects in a 2:1 ratio to the EXPAREL group or Control group to minimize barriers to enrollment for an 
approved and marketed medication, a total sample size of 75 fully evaluable subjects is required in each 
study cohort, with 50 subjects in the EXPAREL group and 25 subjects in the Control group. The same 
assumptions are made across all cohorts. Subjects who undergo the planned surgery and whose 
infiltration is performed correctly and who are not discontinued early from the study for any other reasons 
will be fully evaluable. Not fully evaluable subjects should be replaced. Given that this study will have a 
case observation period for the first few subjects in EXPAREL group, if observation is deemed correct 
and infiltration was performed correctly, subject can be included in the study. If observation is deemed 
incorrect and infiltration was performed incorrectly, subject will continue in the study but will be 
removed from statistical analysis and will be replaced to ensure at least 50 evaluable EXPAREL arm 
patients are enrolled per cohort. The total number of subjects in all three cohorts will be 225, with 150 in 
the EXPAREL group and 75 in the Control group.  This is subject to adjustment per interim analysis if 
necessary.   
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10. LAYOUT OF LISTINGS  

Listings will have 10-point font size. The listing will have Times New Roman, Courier New, or SAS 
Monospace type face. All final listings will be provided in both PDF and Word (or RTF) file formats. 

Titles on the Listings should appear as following: 
Listing 16.2-1.1.1 

Subject Disposition– All Subjects  

Cohort: Cohort 1; Treatment: EXPAREL 

 

The text “Cohort: Cohort 1; Treatment: EXPAREL” refers to the cohort and treatment group. There 
should be a page break between the cohort and treatment group and should be presented in the order of:  

Cohort: Cohort 1; Treatment: SOC 

Cohort: Cohort 1; Treatment: EXPAREL 

Cohort: Cohort 1; Treatment: NOT TREATED 

Cohort: Cohort 2; Treatment: SOC 

Cohort: Cohort 2; Treatment: EXPAREL 

Cohort: Cohort 2; Treatment: NOT TREATED 

Cohort: Cohort 3; Treatment: SOC 

Cohort: Cohort 3; Treatment: EXPAREL 

Cohort: Cohort 3; Treatment: NOT TREATED 

 

 

Listings should be generally ordered by Cohort, Treatment, Site, Subject and Date where applicable. If 
data is missing in a column, the column may be populated with “-“ for reading ease. 
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