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AMENDMENT HISTORY

SAP Version Date
Original SAP 8 August 2019
Amendment 1 23 September 2020

Amendment 1 (23 September 2020)

The overall reason for the amendment: The overall reason for the amendment is to update the SAP in 
accordance with the latest protocol amendment 4 (20 March 2020), add analyses according to health authority
feedback, add or update analyses as deemed clinically relevant and/or statistically appropriate based on emerging 
data, and update analysis terminology according to Estimand framework in ICH E9(R1).

Applicable Section(s) Description of Change(s)

Rationale: Updates made according to latest protocol amendment 4 and analyses added accordingly

1.1, 1.2, 5.1, 7.1.1, 10 Updated texts according to latest protocol amendment and introduced corresponding 
analyses as applicable

Rationale: Analyses added according to health authority feedback

3.1, 4.3.2.2, 4.3.3.2, 
4.3.5.2, 4.3.6.2, 
4.3.7.2

Added analyses based on all enrolled analysis set

Rationale: Updates in analysis made as deemed clinically relevant and/or statistically appropriate based on 
emerging data

2.6, 3.1 Subgroup categorization updated for age, race, refractory status, ECOG performance 
score subgroups; categories for frequency summary updated for age, ECOG 
performance score

3.5, 3.6 Updated presentation for prior and concomitant therapy summaries, and refractory status 
summary

4.2.3, 4.3.4.2, 
References

Updated to use prevalence-adjusted-bias-adjusted kappa (PABAK) statistics to evaluate 
agreement; removed supplementary analysis based on mITT analysis set who had 
measurable disease at baseline and had one post-baseline disease assessment

4.3.4.1 Updated definition of duration of response, replacing “death due to PD” with “death due 
to any cause”, which will be counted as event

4.3.6.2, 7.3, 7.4, 7.5 Added additional exploratory analyses

5.3.1, 5.3.2 Updated analyses for neurologic adverse events; added clarification for grading system 
for cytokine release syndrome and immune effector cell-associated neurotoxicity

5.6 Updated clinically important abnormality threshold for oxygen saturation

4.3.2.1, 7.1.2 Updated to group subject with missing or unevaluable MRD status separately from 
MRD-positive subjects; removed timepoint analysis of MRD negativity rate

Rationale: Updates made according to Estimand framework in ICH E9(R1).

4.2.2, 4.2.3, 4.3.1.2, 
4.3.2.2, 4.3.3.2, 
4.3.4.2, 4.3.5.2, 
4.3.6.2, 4.3.7.2

Added the treatment attribute of the Estimand
Updated terminology differentiating sensitivity and supplementary analyses
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Applicable Section(s) Description of Change(s)

Rationale: analyses added related to COVID-19 

11 Documented analysis for COVID-19

Rationale: Minor errors were noted

Throughout the 
document

Minor grammatical, formatting, or spelling changes were made
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ABBREVIATIONS

AE adverse event
ALT/SGPT alanine aminotransferase
AST/SGOT aspartate aminotransferase
AUC area under the curve
BCMA B cell maturation antigen
BSA body surface area
CAR-T Chimeric antigen receptor T (cells)
CI confidence interval
Cmax maximum concentration
CBR clinical benefit rate
COVID-19 Coronavirus Disease 2019
CR complete response
CRS cytokine release syndrome
CSR Clinical Study Report
DOR duration of response
ECG electrocardiogram
ECOG Eastern Cooperative Oncology Group
EORTC European Organization for Research and Treatment of Cancer
EQ-5D-5L EuroQol Five Dimension Questionnaire
eCRF electronic case report form
FDA Food and Drug Administration
FISH fluorescence in situ hybridization
FLC free light chain
GHS global health status
HLGT high level group term
HLT high level term
ICANS Immune effector cell-associated neurotoxicity
ICE Immune-effector cell-associated encephalopathy
IMiD Immunomodulatory drug
IMWG International Myeloma Working Group
IRC independent review committee
LVEF left ventricular ejection fraction
MedDRA Medical Dictionary for Regulatory Activities
MID minimum importance difference
mITT modified intent-to-treat
MR minimal response
MRD minimal residual disease
MRU medical resource utilization
MUGA multiple-gated acquisition
NCI National Cancer Institute
NCI-CTCAE National Cancer Institute Common Terminology Criteria for Adverse Events
NGS next generation sequencing
ORR overall response rate
OS overall survival
PBMC peripheral blood mononuclear cells
PD progressive disease
PFS progression-free survival
PGIC Patient Global Impression of Change
PGIS Patient Global Impression of Severity
PI proteasome inhibitor
PK pharmacokinetic(s)
PP per protocol
PR partial response
PRO patient-reported outcome
PT preferred term
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RCL replication competent lentivirus
RP2D recommended Phase 2 dose
SAE serious adverse event
SAP Statistical Analysis Plan
sBCMA soluble BCMA
sCR stringent complete response
SD standard deviation
SET safety evaluation team
SOC system organ class
TEAE treatment-emergent adverse event
TLS tumor lysis syndrome
Tmax time to maximum concentration
TTR time to response
VGPR very good partial response
WHO World Health Organization
WHO-DD World Health Organization Drug Dictionary
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1. INTRODUCTION

This statistical analysis plan (SAP) contains definitions of the analysis sets, derived variables and 

statistical methods for the planned analysis for the clinical study report (CSR) of the Phase 1b-2, 

open-label study of JNJ-68284528, a chimeric antigen receptor T cell (CAR-T) therapy directed 

against B cell maturation antigen (BCMA) in subjects with relapsed or refractory multiple 

myeloma.

Results will be presented separately for Phase 1b and Phase 2. In addition, subjects treated at the 

recommended Phase 2 dose (RP2D) dose level in Phase 1b and Phase 2 will be pooled for safety 

analysis. Pooled efficacy analysis may be performed if deemed appropriate. 

1.1. Trial Objectives

Phase 1b

The primary objective is to evaluate the safety of JNJ-68284528 and establish the RP2D.

Phase 2

The primary objective is to evaluate the efficacy of JNJ-68284528, as measured by the overall 

response rate (ORR) (at least a partial response [PR] or better) as defined by the International 

Myeloma Working Group (IMWG) response criteria5, as assessed by an Independent Review 

Committee (IRC), in subjects with relapsed or refractory multiple myeloma.

Secondary objectives include evaluating the safety, pharmacokinetics and pharmacodynamics, and 

immunogenicity, as well as additional efficacy of JNJ-68284528 including very good partial 

response (VGPR) or better rate, minimal residual disease (MRD) negativity rate as defined by the 

IMWG response criteria5, clinical benefit rate (CBR; CBR = ORR + minimal response [MR]), 

duration of and time to response (DOR and TTR), progression-free survival (PFS), overall survival 

(OS), and health-related quality of life (HRQoL) using patient-reported outcome (PRO) measures 

including European Organization for Research and Treatment of Cancer (EORTC) QLQ-C30, 

EuroQol Five Dimension Questionnaire (EQ-5D-5L), Patient Global Impression of Change 

(PGIC), Patient Global Impression of Severity (PGIS), and single items from EORTC QLQ-

MY20.

The exploratory objectives are to explore:

 whether the infused CAR-positive T cell subsets impact pharmacodynamics, safety, and 
clinical activity of JNJ-68284528

 whether replication competent lentivirus may be present in subjects that receive 
JNJ-68284528

 whether there are predictive biomarkers of response or resistance to JNJ-68284528

 whether MRD negative rate correlates with DOR, PFS, OS

 the safety and efficacy of retreatment with JNJ-68284528
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 pre-trial goals and expectations as well as post-treatment experience of JNJ-68284528 using 
semi-structured qualitative interviews 

 the impact of JNJ-68284528 CAR-T process on medical resource utilization

 potential early clinical, translational, and imaging markers for neurotoxicity (predictive
markers)

1.2. Trial Design

This is a Phase 1b-2, open-label, multicenter study of JNJ-68284528 administered to adult subjects 

with relapsed or refractory multiple myeloma. The aim of the study is to evaluate the safety and 

efficacy of JNJ-68284528. At least 24 and up to approximately 50 subjects will be enrolled in the 

Phase 1b dose period in which a RP2D of JNJ-68284528 will be established. Confirmation of the 

RP2D will be based on review of data from at least 24 subjects who were administered JNJ-

68284528. Additional subjects (up to approximately 50) will be enrolled in the Phase 1b portion 

of the study to generate supplemental safety and efficacy data at the RP2D.

Safety evaluation team (SET) meetings will be convened: 1) during the Phase 1b study to evaluate 

for escalation and de-escalation of dose level after completion of the DLT evaluation period of 

every 6 subjects through 24 subjects and every 12 subjects thereafter, and 2) after SET evaluation 

of at least 24 subjects evaluated, administration of JNJ-68284528 to subjects in the Phase 2 portion 

of the study may begin concurrently with ongoing administration of JNJ-68284528 to subjects in 

the Phase 1b portion of the study. All available data including safety, pharmacodynamic, 

pharmacokinetic, and efficacy data from subjects enrolled in Phase 1b study will be considered. 

The SET or sponsor may also determine whether additional subjects are required to further 

evaluate safety and dose prior to proceeding to the Phase 2 portion of the study. The planned 

sample size for the Phase 2 portion will be approximately 60 subjects. 

Eligible subjects will undergo apheresis for collection of peripheral blood mononuclear cells 

(PBMC). Study enrollment is defined at the day of initial apheresis. JNJ-68284528 will be 

generated from T cells selected from the apheresis. Subjects for whom apheresis or manufacturing 

fails will be allowed a second attempt at apheresis. Bridging therapy will be allowed when 

clinically indicated, with the permission of the sponsor.

After meeting safety criteria for lymphodepletion treatment, subjects will be administered a 

conditioning regimen of IV cyclophosphamide 300 mg/m2 and fludarabine 30 mg/m2 daily for 

3 days. After meeting safety criteria for CAR-T cell therapy, JNJ-68284528 will be administered 

at a total targeted dose of 0.75 x 106 CAR-positive viable T cells/kg (range: 0.5-1.0 x 106 CAR-

positive viable T cells/kg) 5 to 7 days after start of the conditioning regimen. In the event of excess 

toxicity, a dose de-escalation to dose level -1 (0.3 x 106 CAR-positive viable T cells/kg [range: 

0.1-0.5 x 106 cells/kg]) for new subjects will occur (Section 3.3 of Protocol). Additionally, a dose 

escalation to dose level 2 (target dose not to exceed a 3-fold dose escalation [2.25 x 106 CAR-

positive viable T cells/kg, range: ±30%, depending on target dose chosen for dose level 2]) will be 

considered if specified safety criteria are met (Section 3.4 of Protocol). 
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Disease status will be evaluated by an IRC according to clinical judgement guided by the IMWG 

consensus recommendations5 for multiple myeloma treatment response criteria (Attachment 1 of 

Protocol). The process and convention of the IRC will be detailed in a separate charter.

Safety evaluations will include a review of adverse events (AEs), laboratory test results, 

electrocardiogram (ECG), echocardiogram or multiple-gated acquisition (MUGA) scan, vital sign 

measurements, physical examination findings, handwriting assessments, and assessment of 

Eastern Cooperative Oncology Group (ECOG) performance status grade. The safety profile will 

be evaluated at SET meetings during the Phase 1b portion of the study. Follow up of subjects for 

disease progression and survival will continue during the Posttreatment Phase. All study 

evaluations will be conducted according to the Time and Events Schedules (Table 1 and Table 2

of Protocol).

Subjects may be considered for retreatment with JNJ-68284528 within the same dose range to 

which they were initially assigned, or the de-escalated dose if de-escalation is mandated. A 

maximum of 1 retreatment may occur per subject. Bridging therapy prior to retreatment may be 

considered based on subject’s clinical status and timing of availability of CAR-T product.  

Investigator must contact the sponsor for approval. Subjects who received treatment with JNJ-

68284528 and are in follow-up at the end of the study (2 years after the last subject receives the 

initial dose of JNJ-68284528) will be monitored in the long-term follow-up study for 15 years 

from the time of last treatment.

The first analysis will be conducted approximately 6 months after the last subject receives their 

initial dose of JNJ-68284528. An update of the analysis will be provided at approximately 9 –

12 months after last subject receives their initial dose of JNJ-68284528 and at the end of the study, 

which is defined as 2 years after the last subject has received their initial dose of JNJ-68284528. 

The data cutoff will be communicated to the sites. The sponsor will monitor subjects treated with 

JNJ-68284528 for 15 years for complications of lentiviral integration, including second primary 

malignancies on a separate long-term follow-up study.

1.3. Statistical Hypotheses for Trial Objectives

Treatment with JNJ-68284528 will demonstrate acceptable safety and will have significant anti-

myeloma activity (i.e., the lower limit of two-sided 95% confidence interval [CI] for ORR, as 

assessed by the IRC, is greater than 30%) at the targeted RP2D dose level in subjects with advanced 

relapsed or refractory multiple myeloma.

1.4. Sample Size Justification

Approximately 24 subjects will be treated in Phase 1b part to confirm the RP2D and assess safety. 

With 24 treated subjects, if the true incidence rate of certain AEs (refer to Table 3 of the protocol) 

is 10%, the probability of observing at least one subject experiencing event is more than 90%.

The sample size for the Phase 2 portion of the study assumes that the ORR will be at least 50%. 

With 60 subjects treated with JNJ-68284528 in the Phase 2 portion of the study, there will be 
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approximately 90% power to declare the ORR is higher than 30% at the 1-sided significance level 

of 0.025.

1.5. Randomization and Blinding

Randomization and blinding are not used in this study. 

2. GENERAL ANALYSIS DEFINITIONS

2.1. Visit Windows

Unless otherwise specified, data to be analyzed or listed over time will be presented by day and 

time point (as appropriate) that are recorded in the electronic case report form (eCRF).

2.2. Pooling Algorithm for Analysis Centers

Data from all study centers will be pooled for analyses.

2.3. Study Treatment and Study Drug

Study treatment refers to cyclophosphamide, fludarabine, and JNJ-68284528. Study drug refers to 

JNJ-68284528.

2.4. Dose Level 

Subjects who receive JNJ-68284528 infusion will undergo one of the following three dose levels: 

 Dose Level 1: 0.75×106 CAR-positive viable T-cells/kg (range: 0.5-1.0×106)

 Dose Level -1: 0.3×106 CAR-positive viable T-cells/kg (range: 0.1-<0.5×106)

 Dose Level 2: not to exceed 2.25×106 CAR-positive viable T-cells/kg (range: ±30%)

2.5. Analysis Sets

2.5.1. All Enrolled Set

This set consists of all subjects who underwent apheresis and will be used for the summary of 

subject disposition and protocol deviation, as well as selected listings for adverse events.

2.5.2. Modified Intent-To-Treat (mITT) Analysis Set

This set consists of subjects who received a JNJ-68284528 infusion at the targeted RP2D dose

level (i.e., within the RP2D dose range) and will be considered as the primary analysis set for all 

efficacy summaries.

2.5.3. All Treated Analysis Set

This set consists of subjects who received JNJ-68284528 infusion and will be considered as the 

primary analysis set for safety summaries.
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2.5.4. Pharmacokinetic Analysis Set

This set consists of all subjects who received JNJ-68284528 infusion and have at least 1 post-dose 

pharmacokinetic sample.

2.5.5. Immunogenicity Analysis Set

This set consists of all subjects who received JNJ-68284528 infusion and have at least 1 post-dose 

immunogenicity sample.

2.6. Definition of Subgroups

The subgroups are summarized in Table 1. Additional exploratory subgroup analyses may be 

performed.

Table 1: Subgroups

Subgroup Definition of Group Analysis Type
Sex  Male 

 Female
S, E

Age  <65 years 
 65 – 75 years
 >75 years  

S, E

Race  White
 African American
 Other  

S, E

Total CAR-positive viable T cells infused (x10E6 
cells)  

 < median value
 ≥ median value

S, E

ECOG performance score prior to JNJ-68284528 
infusion

 0 
 1
 2

E

Number of lines of prior therapy  <= 4
 > 4

E

Baseline International Staging System (ISS)a  I 
 II
 III

E

Prior autologous stem cell transplant  Yes 
 No

E

Prior allogenic stem cell transplant  Yes 
 No

E

Type of myeloma
 IgG
 Non-IgG

E

Refractory to b  Yes
 No

E

cytogenetic risk groups c  High-risk
 Standard-risk

E

Bone marrow % plasma cells
 <= 30
 > 30 to < 60
 >= 60

S, E

Baseline tumor BCMA expression
 ≥ median value
 < median value

E

Study site  each individual site E
E= efficacy (ORR, VGPR or better rate, DOR, MRD negativity rate); ECOG= Eastern Cooperative Oncology Group; S= safety
a Baseline ISS will be derived based on serum β2-microglobulin and albumin
b Including last line of prior therapy, PI+IMiD, PI+IMiD+anti-CD38 antibody, at least 2 PIs + at least 2 IMiDs + 1 anti-CD38 

antibody, pomalidomide (POM), carfilzomib (CARF), daratumumab (DARA)
c High-risk is defined as having t(4:14), t(14;16), or del17p by FISH or karyotype testing
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2.7. Study Day and Relative Day

Study Day 1 refers to the start of the initial administration of JNJ-68284528. All efficacy and safety 

assessments at all visits will be assigned a day relative to this date.

Study day or relative day for a visit is defined as:

 Visit date - (Date of Study Day 1) +1, if visit date is ≥ date of Study Day 1

 Visit date - Date of Study Day 1, if visit date < date of Study Day 1

2.8. Baseline

The baseline value is defined as the closest non-missing value before the initial dose of 

JNJ-68284528 (including time if time is available), with exception of parameters associated with 

disease-related efficacy assessment for which the baseline value is defined as the non-missing 

value closest to the start of conditioning regimen and before JNJ-68284528 infusion.

The baseline value for the retreatment phase is defined similarly.

2.9. Imputation Rules for Missing Date/Time of Onset/Resolution

Unless specified otherwise, no data imputation will be applied for missing safety and efficacy 

evaluations. For analysis and reporting purposes, missing or partial dates in AE (AE onset 

date/time; AE end date/time), concomitant therapies (start date; end date), multiple myeloma 

diagnosis date, prior multiple myeloma therapies (start date; end date), progressive disease date on 

prior multiple myeloma therapy, and start date of subsequent antimyeloma therapy will be 

imputed.

2.9.1. Adverse Event Start/End Date/Time

If the start date of an AE is missing completely or partially, the following imputation rules will be 

used:

 When month and year are present and the day is missing: if the onset month and year are the 
same as the month and year of initial dosing date of study drug, the day of initial dosing or 
the day-component of the AE end date (possibly imputed) is imputed, whichever is earlier; if 
the onset month and year are not the same as the month and year of the initial dose of study 
drug, the first day of the month is imputed.

 When only a year is present or no components of the onset date are present: if the onset year 
is the same as the year of first dosing of study drug, or if AE end date is available and is prior 
to initial dosing date, the day and month of AE end date are imputed. Otherwise, the day and 
month of the initial dosing date are imputed. If the onset year is different from the year of first 
dosing of study drug, the 1st of January is imputed. 

 If the onset date is completely missing, the earlier one of the initial dosing date and the AE 
end date is imputed as the onset date.

If the end date of an AE is missing completely or partially, the following imputation rules will be 

used:
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 If month and year are present and the day of the month is missing, the last day of the month 
is imputed. 

 If only a year is present, the 31st of December is used.

 If the imputed date is later than the date of death (if available) after imputation, the date of 
death will be used as the imputed date.

 If the year of end date is missing, no imputation will be applied.

AE start/end dates with missing times will be imputed as follows:

 A missing time of onset of an AE will be set to the earlier of:

o 00:01 as long as the onset date is after the initial dosing date

o The time of the initial dosing if this is on the same day of the AE occurred.

 The missing time of the end of an AE will be set to 23:59.

 If a missing time is associated with a partial or missing date, the date will be imputed first 
prior to imputing the time. If a missing time is associated with a completely missing date, the 
missing time will not be imputed.

2.9.2. Concomitant Medication Start/End Date

In case of partially missing dates, the imputation will be done as follows:

 If the date is completely missing, no imputation will be performed.

 Otherwise, the following rules will be applied to impute partially missing dates (start date, 
end date). If only the day is missing, the 15th day of the month will be used. If both the day 
and month are missing, the 30th of June will be used.

If the medication was taken prior to study start, and the imputed start date is after initial dosing 

date of study drug, further adjust the imputed start date as the day prior to initial dosing date; if the 

medication was taken after study start, and the imputed start date is prior to initial dosing date, 

further adjust the imputed start date as initial dosing date. Also adjust the imputed medication end 

date so that it is on or after initial dosing date.

2.9.3. Multiple Myeloma Diagnosis Date

For partial date of original multiple myeloma diagnosis, the following imputation rules will be 

applied:

 If only day is missing,

o if month and year of start of 1st line of prior multiple myeloma therapy are the same 
year and month of diagnosis, and day of start of 1st line of prior multiple myeloma 
therapy is available, impute day with day of start of 1st line of prior multiple myeloma 
therapy

o otherwise, impute day with 15

 If both month and day are missing,
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o if year of diagnosis is the same as year of start of 1st line of prior multiple myeloma 
therapy, and month info is available for start of the 1st line of prior multiple myeloma 
therapy

 impute month with month of start of 1st line of prior multiple myeloma therapy

 if day of start of 1st line of prior multiple myeloma therapy is available, impute 
diagnosis day with day of start of 1st line of prior multiple myeloma therapy; 
otherwise, impute diagnosis day with 15

o otherwise, impute with June 30

 If year is missing, no imputation will be applied.

2.9.4. Prior Multiple Myeloma Therapy Start/End Date 

For partially missing prior multiple myeloma therapy start/end dates, the following imputation 

rules will be applied. If the date is completely missing, no imputation will be performed. 

 If only the day is missing, the 15th day of the month will be used. 

 If both the day and month are missing, the 30th of June will be used. 

If the imputed start/end date is after initial dosing date, further adjust the imputed start/end date as 

the day prior to initial dosing date. 

2.9.5. Progressive Disease Date on Prior Multiple Myeloma Therapy

For partially missing progressive disease date on prior multiple myeloma therapy, the following 

imputation rules will be applied. If the date is completely missing, no imputation will be 

performed. Partially missing prior multiple myeloma therapy start/end dates will be imputed before 

imputing partially missing progressive disease date.

 If only the day is missing, 

o if the month and the year are the same as the month and the year of prior multiple 
myeloma therapy start date, then the day of prior multiple myeloma therapy start date 
will be used.

o otherwise, 15th day of the month will be used

 If both the day and month are missing,

o if the year is the same as the year of prior multiple myeloma therapy start date, then 
the month and day of prior multiple myeloma therapy start date will be used

o otherwise, the 30th of June will be used

If the imputed progressive disease date is before the prior multiple myeloma therapy start date, 

further adjust the imputed progressive disease date as the prior multiple myeloma therapy start 

date.

2.9.6. Subsequent Antimyeloma Therapy Start Date 

If no components of the start date are present, no imputation will be performed. 
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If both the month and day components are missing, the following steps apply:

 If the year is the same as the year of last study treatment end date or the year of the first post-
baseline progressive disease as assessed by the investigator, then the month and day of last 
study treatment end date + 1 day or the month and day of the first post-baseline progressive 
disease date + 1 day will be used, whichever is later.

 Otherwise, the 30th of June or the stop date of subsequent antimyeloma therapy, whichever is 
earlier will be used.

If only the day-component is missing, the following steps apply: 

 If the month and year of the start date are the same as the month and year of the last study 
treatment end date or the month and year of the first post-baseline progressive disease as 
assessed by the investigator, then the day of last study treatment end date + 1 day or the day 
of the first post-baseline progressive disease date + 1 day will be used, whichever is later.

 Otherwise, the first day of the month is imputed. 

 If the imputed start date of subsequent antimyeloma therapy is after the stop date of subsequent 
therapy, further adjust the imputed start date of subsequent antimyeloma therapy as the stop 
date of subsequent therapy.

No imputation will be applied for missing or partial subsequent antimyeloma therapy end date.

3. SUBJECT INFORMATION

3.1. Demographics and Baseline Characteristics

Table 2 presents a list of the demographic variables that will be summarized by dose level and 

overall for all treated analysis set.  

Table 2: Demographic Variables

Continuous Variables Summary Type
Age (years)

Descriptive statistics (N, mean, 
standard deviation [SD], median and 
range [minimum and maximum]).

Weight (kg)
Height (cm)
Body Surface Area (BSA) (m2)
Categorical Variables
Age (<65 years, 65-75 years, >75 years)

Frequency distribution with the number 
and percentage of subjects in each 
category.

Sex (male, female, undifferentiated, unknown)
Racea (American Indian or Alaska Native, Asian, Black or African American, 
Native Hawaiian or other Pacific Islander, White, Not reported)
Ethnicity (Hispanic or Latino, not Hispanic or Latino, not reported)
ECOG performance status (0, 1, 2)

a If multiple race categories are indicated, the Race is recorded as 'Multiple'

Table 3 presents a list of the baseline characteristics variables that will be summarized by dose 

level and overall for all treated analysis set.  
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Table 3: Baseline Characteristics Variables

Continuous Variables Summary Type
Time since initial multiple myeloma diagnosis (years)

Descriptive statistics (N, mean, 
standard deviation [SD], median and 
range [minimum and maximum]).

Selected hematology laboratory analytes (hemoglobin, platelets, absolute 
lymphocyte count, white blood cell count, absolute neutrophil count)
Selected chemistry laboratory analytes (AST, ALT, Alkaline phosphatase, 
creatinine clearance, total bilirubin, corrected serum calcium, ferritin, c-reactive 
protein) 
Coagulation laboratory analytes (Prothrombin time/INR, activated partial 
thromboplastin time, fibrinogen, D-dimer)
Vital sign parameters (pulse, systolic blood pressure, diastolic blood pressure, 
temperature, respiratory rate, oxygen saturation)
Echocardiogram/MUGA results at baseline (LVEF %)
Categorical Variables
Type of multiple myeloma (IgG, IgA, IgM, IgD, IgE, free light chain only, 
biclonal, or negative immunofixation)

Frequency distribution with the number 
and percentage of subjects in each 
category.

Type of measurable disease (Serum only, Serum and urine, Urine only, or Serum 
FLC)
ISS staging by central laboratory assessment (I, II, III)
Number of lytic bone lesions (None, 1-3, 4-10, more than 10)
Presence of extramedullary plasmacytomas (Yes, No)
Bone marrow % plasma cells (<10, 10-30, >30-<60, ≥60)
Bone marrow cellularity (hypercellular, normocellular, hypocellular, 
indeterminate) by biopsy or aspirate
Standard-risk and high-risk cytogenetic abnormalities (del17p, t(4;14), t(14;16))
Baseline toxicity grade (1, 2, 3, 4) of selected hematology laboratory analytes 
Baseline toxicity grade (1, 2, 3, 4) of selected chemistry laboratory analytes 
Baseline toxicity grade (1, 2, 3, 4) of selected coagulation laboratory analytes
Medical history collected at screening visit (by system organ class, preferred term)
Neurologic history collected at screening visit and the toxicity grade
ECG overall interpretation at baseline (normal, abnormal and clinically
significant, abnormal and not clinically significant, not evaluable)
Echocardiogram/MUGA scan overall interpretation at baseline (normal, abnormal 
and clinically significant, abnormal and not clinically significant, not evaluable)
Transfusion during screening until JNJ-68284528 infusion

Immune-effector cell-associated encephalopathy (ICE) scores at baseline
Note: Applicable laboratory results will be graded according to NCI-CTCAE version 5.0

In addition, selected key demographic variables and baseline disease characteristics variables at 

enrollment (ie, prior to apheresis) will be summarized for all enrolled analysis set. 

Subject who received apheresis (ie, subjects enrolled) will be presented according to region and 

country. 

In addition, listings for the following subsets will be provided.

 Subjects who did not meet study eligibility criteria

 Subjects had apheresis but did not receive conditioning regimen

 Subjects had conditioning regimen but did not receive JNJ-68284528 infusion 

3.2. Disposition Information

Number of subjects who completed or discontinued from treatment will be summarized for the all 

enrolled analysis set, together with the reason for discontinuation of treatment reported on the 



JNJ-68284528 (ciltacabtagene autoleucel)
Statistical Analysis Plan 68284528MMY2001

19
Approved, Date: 23 September 2020

eCRF. Number of subjects who discontinued from study and the reported reason on the eCRF will 

be presented similarly. A listing for subject disposition will also be provided. 

3.3. Extent of Exposure

Extent of exposure to the initial dose of study treatment will be summarized and presented based 

on the all treated analysis set.

Descriptive statistics (N, mean, SD, median, and range) for JNJ-68284528 infusion duration, total 

volume of the JNJ-68284528 infusion bag, and time from apheresis to JNJ-68284528 infusion will 

be presented by dose level and overall.

The total CAR-positive viable T cells infused (x10E6 cells), weight-adjusted CAR-positive viable 

T cells infused (x10E6 cells/kg) will be summarized by dose level and overall.

Similarly, the total dose of the cyclophosphamide and fludarabine infusion (mg/m2) will be 

respectively summarized overall.

The number (%) of subjects with a dose adjustment (infusion aborted or interrupted for 

JNJ-68284528 infusion, cyclophosphamide and fludarabine infusions) will be summarized by dose 

level (for JNJ-68284528 infusion) and overall. The reasons (adverse events, other) for dose 

adjustments will also be summarized.

The number (%) of subjects with delay of conditioning regimen and the reasons (AE or other) for 

delay will be summarized overall. Similar summaries will be provided for subjects with delay of 

JNJ-68284528 infusion.

A listing of exposure information might be provided for each subject, including the start date/time, 

end date/time, total dose received, dose adjustments (infusion aborted or interrupted) and 

adjustment reasons of JNJ-68284528, cyclophosphamide, and fludarabine infusions. A listing will 

be provided for subjects who received the JNJ-68284528 product that did not meet all the pre-

specified release criteria including the criterion not met.

Similar summaries will be provided for subjects who received the retreatment of JNJ-68284528.

3.4. Protocol Deviations

In general, the following list of major protocol deviations may have the potential to impact 

subjects’ rights, safety or well-being, or the integrity and/or result of the clinical study. Subjects 

with major protocol deviations will be identified prior to database lock and the subjects with major 

protocol deviations will be summarized by category for all enrolled analysis set.

 Entered but did not satisfy criteria

 Developed withdrawal criteria but not withdrawn

 Received wrong treatment or incorrect dose

 Received a disallowed concomitant treatment
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 Other

A listing of all major protocol deviations including subject ID, type of deviation, and reasons for 

deviation will be provided. 

3.5. Prior Therapies for Multiple Myeloma 

3.5.1. Prior Exposure to Multiple Myeloma Therapies 

A summary of prior exposure to multiple myeloma therapies (systemic therapy, stem cell 

transplant, radiotherapy, or cancer-related surgery/procedure) will be provided by dose level and 

overall. Specifically, the number of prior lines of therapy will be calculated and summarized by 

the following categories: <3, 3, 4, 5, >5 through frequency and descriptive statistics. 

Additionally, the summary of prior systemic therapies will be presented by therapeutic class, 

pharmacologic class, and drug name, coded using the latest version of World Health Organization 

(WHO) Drug Dictionary. 

The therapy classes include proteasome inhibitors (PI), immunomodulatory drugs (IMiD), anti-

CD38 antibody, steroids, alkylating agents and anthracyclines. Therapies included in the PI class 

are: bortezomib, carfilzomib, oprozomib and ixazomib; IMiD class: lenalidomide, pomalidomide, 

and thalidomide; anti-CD38 antibody class: daratumumab, isatuximab, TAK-079, and MOR202, 

and steroids class: dexamethasone and prednisone, among others. Other therapies or therapy 

classes may be summarized as deemed clinically relevant.

The number of subjects who had prior exposure to multiple therapy classes (e.g., PI + IMiD) or 

multiple therapies (e.g., bortezomib + lenalidomide) may be provided, if the number of subjects 

who exposed to those therapy classes or therapies is sufficient. 

3.5.2. Refractory Disease 

Refractory is defined as being nonresponsive while on therapy or progressed within 60 days of last 

therapy6. 

Refractory status (yes, no) to a particular prior multiple myeloma therapy class (i.e., PI/IMiD) or 

prior multiple myeloma therapy (e.g., bortezomib or thalidomide) refers to refractory to any prior 

therapy-containing line for this subject. 

The number and percentage of subjects’ refractory status to PI, IMiD, or anti-CD38 antibody

therapy class will be summarized by the following categories including, but not limited to,

PI+IMiD+anti-CD38 antibody, at least 2 PIs + at least 2 IMiDs +1 anti-CD38 antibody. Refractory 

to specific prior MM therapy, such as bortezomib, carfilzomib, ixazomib, lenalidomide, 

pomalidomide, thalidomide, daratumumab, isatuximab, TAK-079, MOR202, and the relevant 

combinations of the aforementioned therapies will be provided separately. 

The incidence of subjects who are refractory to their last line of therapy will be reported. 
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3.6. Concomitant Medications

Concomitant medications collected in the eCRF page during the study will be summarized by 

therapy class and therapy, coded using the latest version of WHO Drug Dictionary.

A similar summary will be provided for growth factor use and pre-infusion medication, as well as

for bridging therapy, respectively. 

Therapeutic/surgical procedures collected in the eCRF page during the study will also be provided. 

In addition, anti-IL6 receptor tocilizumab, IL-1 receptor antagonist anakinra, vasopressors, 

systemic steroids and levetiracetam as concomitant medication use for CRS and CAR-T cell 

neurotoxicity will be summarized. Additionally, prophylactic antimicrobial medication use will be 

tabulated.  

Transfusions and oxygen supplementation will be summarized respectively as well.  

3.7. Subsequent Antimyeloma Therapy 

The total number of subjects who received subsequent antimyeloma therapy will be reported for 

each dose level. A summary of subsequent antimyeloma therapy will be presented by therapeutic 

class, pharmacologic class and drug name, coded using the latest version of WHO Drug 

Dictionary.

In addition, for subjects who received subsequent antimyeloma therapy, their best response to the 

first subsequent antimyeloma therapy will be summarized.

4. EFFICACY

4.1. Analysis Specifications

4.1.1. Level of Significance

All statistical hypothesis tests will be based on 1-sided test at significance level of 0.025. All 

interval estimations will be reported using 2-sided 95% CI. 

4.1.2. Independent Review Committee (IRC)

The independent review committee (IRC) will be composed of three physicians with expertise and 

clinical experience in the diagnosis and management of multiple myeloma. However, they will not 

have direct involvement in the conduct of the study. The IRC members will perform an 

independent review of data from all subjects treated with JNJ-68284528 in the study. The primary 

purpose of the IRC review will be to provide an independent determination of PD/response and 

ensure consistent evaluation of PD/response for all subjects in this study. The IRC will use the 

2016 IMWG consensus criteria5 (Attachment 1 of Protocol) in combination of clinical judgement 

to assess PD and response. The process and convention of the IRC will be detailed in a separate 

charter.

For each subject, the overall IRC-assessed response/PD and corresponding time will be determined 

based on a majority (2/3) quorum.
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For overall IRC assessment of disease progression,

 If at least two reviewers determine that a subject had PD, then overall IRC will assess PD 
for this subject. The reason for IRC-assessed PD captures all reasons cited by individual 
reviewers. If there is any disagreement as to when it occurred, the time for PD will be 
determined as follows:

o If PD is assessed by two reviewers on different dates, the latter PD date is used. The 
justification is that only by the latter date do 2 of the 3 reviewers agree that a subject’s 
disease has progressed.

o If PD is assessed by three reviewers, a majority (2/3) prevails. If there is no majority, 
the middle date is used. The justification for choosing the middle date is that 2 of the 
3 (majority) reviewers assess PD by then.

 If one or none of the reviewers determines that a subject had PD, then overall IRC will 
assess censoring for this subject. The time for censoring is determined as follows:

o If all three reviewers agree that a subject should be censored, the last time at which 
each reviewer assessed response of SD or better (including MR, PR, VGPR, CR, and 
sCR) will be determined and the middle time will be used as time of censoring. This 
is a majority in that 2 of the 3 reviewers will agree that a subject was stable or 
responding by the middle time.

o If two reviewers agree on both censoring and timing of censoring, the common 
timing of censoring will be used as the time for censoring.

o If two reviewers agree on censoring and disagree on timing, the time for censoring 
is determined by the following steps:

 For the reviewer who assesses PD, all dates up to the last assessment prior to PD 
will be included.

 All results from the 3 reviewers shall be used to determine the time of censoring, 
by applying the method described above when all three reviewers agree with 
censoring.

For overall IRC assessment of best response,

 If at least 2 reviewers indicate the same best response, that shall become the overall IRC-
assessed best response.

 If all 3 reviewers disagree, the middle of the 3 response categories shall be assigned as the 
overall IRC-assessed best response.

 If there is disagreement as to when the best response occurs, the time for overall IRC-
assessed best response is determined as follows: 

o If the same best response is assessed by all three reviewers, the majority (2/3) date 
will be used. If there is no majority, the middle date is used. 

o If the same best response is assessed by two reviewers, the later date will be used.

o If the best response is assessed by only one reviewer, the later date between the 
corresponding assessment date from this reviewer and the assessment date with a 
better response from another reviewer will be used.
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The overall IRC assessment of first response and the corresponding time is determined similar to 

that for best response.

4.1.3. Computerized Algorithm

Efficacy assessment will also be performed by the sponsor using a computerized algorithm, 

following the IMWG criteria5 (Attachment 1 of Protocol). Detailed rules for response/PD 

assessment are provided in ATTACHMENT 1: Disease Progression and Response Assessment.

4.1.4. Data Handling Rules

There is no imputation planned for missing efficacy endpoint values. 

4.2. Primary Efficacy Endpoint(s)

4.2.1. Definition

The primary endpoint is ORR, defined as the proportion of subjects who achieve a PR or better 

according to the IMWG response criteria5, as assessed by IRC. 

4.2.2. Estimand

The primary estimand, the main clinical quantity of interest to be estimated in the study, is defined 

by the following 5 components:

 Treatment: Treatment condition of interest is the sequence of conditioning regimen and JNJ-
68284528

 Population: subjects with relapsed or refractory multiple myeloma who received at least 
3 prior lines of therapy or are double refractory to a PI and an IMiD, and have received a PI, 
an IMiD, and anti-CD38 antibody

 Variable: overall response

 Intercurrent event: subsequent antimyeloma therapy or retreatment with JNJ-68284528. 
Response after the start of subsequent therapy or the retreatment with JNJ-68284528 will not 
be considered.

 Population-level summary: ORR

4.2.3. Analysis Methods

The analysis of ORR will be based on the mITT analysis set. Subjects with no postbaseline data 

will be considered as non-responders. Response after the start of subsequent therapy or the 

retreatment with JNJ-68284528 will not be considered. The ORR and its 2-sided 95% Clopper-

Pearson exact CI will be presented. P-value from 1-sided exact binomial test for the null hypothesis 

of ORR ≤30% will be provided.

Descriptive summaries and forest plots will be provided for the subgroups as specified in 

Section 2.6.
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Sensitivity analyses of ORR will be performed based on the mITT analysis set using disease 

response based on the computerized algorithm and investigator assessment according to the 

IMWG response criteria4. The prevalence-adjusted-bias-adjusted kappa (PABAK) statistics1 and 

95% CI will be calculated for agreement between IRC assessment and computerized algorithm 

assessment for response (response [PR or better] vs. no response).

Supplementary analyses of ORR will be performed:

 based on all enrolled analysis set

 based on all treated analysis set

 based on those subjects in the mITT analysis set who received the JNJ-68284528 product 
that met all the pre-specified release criteria 

Other sensitivity analyses may also be performed as deemed appropriate.

4.3. Major Secondary Endpoints

The major secondary efficacy endpoints include VGPR or better rate, MRD negativity rate, CBR, 

DOR, TTR, PFS, OS.

4.3.1. Very Good Partial Response (VGPR) or Better Rate

4.3.1.1. Definition

Very good partial response (VGPR) or better rate is defined as the proportion of subjects who 

achieve a sCR, CR, or VGPR according to the IMWG response criteria5.

4.3.1.2. Analysis Methods

The analysis will be based on the mITT analysis set. Very good partial response (VGPR), CR, or 

sCR after the start of subsequent therapy or the retreatment with JNJ-68284528 will not be 

considered. Very good partial response (VGPR) or better rate and its 2-sided 95% Clopper-Pearson 

exact CI will be presented.

Analyses will be performed based on IRC assessment, computerized algorithm assessment, and 

investigator assessment. Supplementary analyses will be performed based on all enrolled analysis 

set and all treated analysis set. 

4.3.2. Minimal Residual Disease (MRD) Negativity Rate

4.3.2.1. Definition

Minimal residual disease negativity rate is defined as the proportion of subjects who have negative 

MRD by bone marrow aspirate at any timepoint after initial dose of JNJ-68284528 and before 

disease progression or starting subsequent therapy or retreatment with JNJ-68284528. Minimal 

residual disease positive subjects include subjects for whom all tested samples were found to be 

MRD positive or ambiguous. Subjects with missing or unevaluable MRD status will be grouped 

separately.
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4.3.2.2. Analysis Methods

The analysis will be based on the mITT analysis set. The MRD negativity rate and its 2-sided 95% 

Clopper-Pearson exact CI will be presented. Reasons for missing or unevaluable MRD status will 

be provided.

For this study, the threshold value of 10-5 will be used for the primary MRD negativity analysis.  

Other threshold values may also be explored. Supplementary analyses will be performed based on 

all enrolled analysis set and all treated analysis set.

4.3.3. Clinical Benefit Rate

4.3.3.1. Definition

Clinical benefit rate is defined as the proportion of subjects with best response of MR or better 

(including sCR, CR, VGPR, PR, and MR).

4.3.3.2. Analysis Methods

The analysis will be based on the mITT analysis set. Responses after the start of subsequent therapy 

or retreatment with JNJ-68284528 will not be considered. Clinical benefit rate and its 2-sided 95% 

Clopper-Pearson exact CI will be presented.

Analyses will be performed based on IRC assessment, computerized algorithm assessment, and 

investigator assessment. Supplementary analyses will be performed based on all enrolled analysis 

set and all treated analysis set.

4.3.4. Duration of Response

4.3.4.1. Definition

Duration of response will be calculated among responders (with a PR or better) from the date of 

initial documentation of a response (PR or better) to the date of first documented evidence of 

progressive disease, as defined in the IMWG criteria5, or death due to any cause, whichever occurs 

first. Subjects who have not progressed and are alive will be censored at the last disease evaluation 

before the start of subsequent antimyeloma therapy or retreatment with JNJ-68284528.  

4.3.4.2. Analysis Methods

Analysis of DOR will be based on subjects in the mITT analysis set who achieve a response (PR 

or better response), using disease response based on IRC assessment. The distribution of DOR will 

be estimated using the Kaplan-Meier method. The Kaplan-Meier curve for DOR will be provided. 

Descriptive summaries and forest plots will be provided for the subgroups as specified in 

Section 2.6.

Supplementary analyses will be performed based on subjects in the all enrolled analysis set and all 

treated analysis set who achieve a response using IRC assessment, respectively.
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In addition, DOR will be summarized for subjects who achieved CR, MRD-negative CR, and 

VGPR or better, respectively. 

4.3.5. Time to Response 

4.3.5.1. Definition

Time to first response is defined as the time between date of the initial infusion of JNJ-68284528 

and the first efficacy evaluation that the subject has met all criteria for PR or better. Time to best 

response is defined as the time between date of the initial infusion of JNJ-68284528 and the first 

efficacy evaluation that the subject has his/her best response to treatment. 

4.3.5.2. Analysis Methods

Time to first response and time to best response will be analyzed for subjects in the mITT analysis 

set who achieve a response (PR or better). Descriptive statistics (N, mean, SD, median, and range) 

will be provided. Time to CR or better response will be summarized similarly for subjects in the 

mITT analysis set who achieve CR or better.  

Analyses will be performed based on both IRC assessment and computerized algorithm 

assessment. Descriptive summaries will be provided to characterize the difference in timing of first 

response and best response between IRC assessment and computerized algorithm assessment.

Supplementary analyses will be performed based on subjects in the all enrolled analysis set and all 

treated analysis set who achieve a response using IRC assessment and computerized algorithm 

assessment, respectively, according to the IMWG response criteria5 in a similar manner as 

described above.

4.3.6. Progression-free Survival 

4.3.6.1. Definition

Progression-free survival is defined as the time from the date of the initial infusion of 

JNJ-68284528 to the date of first documented disease progression, as defined in the IMWG 

criteria5, or death due to any cause, whichever occurs first. For subjects who have not progressed 

and are alive, data will be censored at the last disease evaluation before the start of any subsequent

antimyeloma therapy or retreatment with JNJ-68284528.

Determinations of dates of PFS event and dates for censoring are summarized in Table 4 as 

follows.

Table 4: PFS Event and Censoring Method

Situation Outcome Date of Event or Censoring
Disease progression prior to start of subsequent 
antimyeloma therapy or retreatment with JNJ-68284528

PFS event Earliest date that indicates disease progression

Death PFS event Date of death
No postbaseline disease assessment Censored Date of initial infusion of JNJ-68284528
Other, such as:
 Withdrawal of consent to study participation, 
 Lost to follow-up

Censored Date of last disease assessment prior to 
withdrawal of consent to study participation*, 
lost to follow-up, or 
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 Start of subsequent antimyeloma therapy or 
retreatment with JNJ-68284528 prior to disease 
progression or death

start of subsequent antimyeloma therapy or 
retreatment with JNJ-68284528 

*Subjects who died after consent withdrawal will be censored at the date of consent withdrawal for PFS analysis

4.3.6.2. Analysis Methods

The analysis will be based on the mITT analysis set using progressive disease based on IRC 

assessment. The distribution of PFS will be estimated using the Kaplan-Meier method. The 

Kaplan-Meier curve for PFS will be provided.

In addition, landmark PFS rate with 95% CI will be estimated by Kaplan-Meier method. The 

reasons for PFS censoring will be summarized as well.

Descriptive summaries and forest plots will be provided for the subgroups as specified in 

Section 2.6.

Kaplan-Meier curves for PFS will be provided by responder vs. non-responder and CR/sCR vs. 

non-CR/sCR based on IRC assessment.

Sensitivity analyses of PFS, in which progressive disease is based on the computerized algorithm 

assessment and investigator assessment according to the IMWG response criteria5, will be 

performed in a similar manner as described above.

Supplementary analyses will be performed based on all treated analysis set, and based on all 

enrolled analysis set where PFS is calculated from the date of the initial apheresis to the date of 

first documented disease progression, as defined in the IMWG criteria3, or death due to any cause, 

whichever occurs first.  For subjects who underwent apheresis but did not receive JNJ-68284528 

infusion, additional event and censoring method in Table 5 will be used.

Table 5: Sensitivity Analysis All Enrolled Analysis Set - PFS Event and Censoring Method for Subjects 
Who Apheresed but Did Not Received JNJ-68284528 Infusion

Situation Outcome Date of Event or Censoring
Discontinued study before JNJ-68284528 infusion due 
to progressive disease 

PFS event Date of study discontinuation

Discontinued study before JNJ-68284528 infusion due 
to death 

PFS event Date of death

No disease assessment after apheresis Censored Date of apheresis
If none of the above Censored Date of last disease assessment prior to study 

discontinuation  

4.3.7. Overall Survival

4.3.7.1. Definition

Overall survival is defined as the time from the date of the initial infusion of JNJ-68284528 to the 

date of the subject’s death. If the subject is alive or the vital status is unknown, then the subject’s 

data will be censored at the date the subject was last known to be alive. Subjects who died after 

consent withdrawal will be considered as having an OS event. 
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4.3.7.2. Analysis Methods

Overall survival will be analyzed using similar statistical methods as described in Section 4.3.6.2

for PFS analysis.

Supplementary analyses will be performed based on all treated analysis set, and based on all 

enrolled analysis set where OS is calculated from the date of the initial apheresis to the date of the 

subject’s death. 

4.4. Other Efficacy Variable(s)

Other efficacy endpoints related to retreatment evaluation include VGPR or better rate, MRD 

negativity rate, DOR and TTR after retreatment with JNJ-68284528.

4.4.1. Definitions

Very good partial response (VGPR) or better rate after retreatment with JNJ-68284528 is defined 

as the proportion of subjects who achieve sCR, CR, or VGPR, according to the IMWG response 

criteria5, after retreatment with JNJ-68284528.

Minimal residual disease (MRD) negativity rate after retreatment with JNJ-68284528 is defined 

as the proportion of subjects who have negative MRD by bone marrow aspirate at any timepoint 

after retreatment with JNJ-68284528 and before disease progression or starting subsequent 

therapy. Minimal residual disease positive subjects include subjects for whom all tested samples 

after retreatment with JNJ-68284528 were found to be MRD positive or ambiguous. Subjects with 

missing or unevaluable MRD status after retreatment with JNJ-68284528 will be considered as 

MRD positive.

Duration of response (DOR) after retreatment with JNJ-68284528 will be calculated among 

responders after retreatment (with a PR or better after retreatment) from the date of initial 

documentation of a response (PR or better) after retreatment to the date of first documented 

evidence of progressive disease after retreatment, as defined in the IMWG criteria5, or death due 

to PD, whichever occurs first. Subjects who have not progressed or who die due to causes other 

than disease progression will be censored at the last disease evaluation before the start of 

subsequent antimyeloma therapy. Subjects who start subsequent antimyeloma therapy without PD 

will be censored at the last disease evaluation before the start of subsequent antimyeloma therapy.

Time to first response after retreatment with JNJ-68284528 is defined as the time between date of 

the retreatment with JNJ-68284528 and the first efficacy evaluation that the subject has met all 

criteria for PR or better after retreatment with JNJ-68284528.  

4.4.2. Analysis Methods

The analysis of VGPR or better rate and MRD negativity rate after retreatment will be based on 

subjects who received retreatment with JNJ-68284528. Responses after the start of subsequent 

anti-cancer therapy will not be considered. The response rates and their 2-sided 95% Clopper-

Pearson exact CIs will be presented.



JNJ-68284528 (ciltacabtagene autoleucel)
Statistical Analysis Plan 68284528MMY2001

29
Approved, Date: 23 September 2020

The analysis of DOR and time to first response after retreatment will be based on subjects who 

received retreatment with JNJ-68284528. The distribution of DOR after retreatment will be 

estimated using the Kaplan-Meier method. The Kaplan-Meier curve for DOR after retreatment

will be provided. Time to first response after retreatment will be analyzed for subjects who achieve 

a response (PR or better) and descriptive statistics (N, mean, SD, median, and range) will be 

provided.

Subjects listings may be provided instead of summary tables for retreatment evaluation if only a 

limited number of subjects received retreatment with JNJ-68284528.

5. SAFETY

Safety assessment will be evaluated through AEs, clinical laboratory tests, vital sign measurements, 

physical examination findings, cardiac variables (ECG, echocardiogram/MUGA scan) and 

assessment of ECOG performance status. Safety analyses will be based on the all treated analysis 

set and presented by the dose level and overall.

5.1. Adverse Events

Adverse Events will be recorded in standard medical terminology and graded according to the 

National Cancer Institute Common Terminology Criteria for Adverse Events (NCI-CTCAE), 

Version 5.0, with the exception of (1) Immune effector Cell-associated Neurotoxicity (ICANS) 

reported in Phase 2 portion of the study and CRS, which will be evaluated according to the 

ASTCT4 consensus grading system, and (2) AE associated with changes in handwriting, which 

will be graded according to the protocol criteria (Attachment 15 of Protocol). The verbatim terms 

used in the eCRF by investigators to identify AEs will be coded using the latest Medical Dictionary 

for Regulatory Activities (MedDRA). 

Unless otherwise specified, at each level (e.g., system organ class [SOC] and/or preferred term

[PT]) of subject summarization in reporting the incidence of the AE, a subject is counted once if 

one or more events were recorded.

All reported treatment-emergent adverse events (TEAEs), all second primary malignancies during 

the entire duration of the study and hepatitis B virus (HBV) reactivations and neurotoxicity during 

the first year post-dosing of JNJ-68284528 will be included in the analysis. TEAEs are defined as 

any AE that occurs at or after the JNJ-68284528 infusion through 100 days after the JNJ-68284528 

infusion or the start of subsequent anti-myeloma therapy, whichever is earlier; or any AE that is 

considered related to study drug (very likely, probably, or possibly related) regardless of the start 

date of the event; or any AE that is present at baseline but worsens in toxicity grade or is 

subsequently considered drug-related by the investigator. If the event occurs on the day of the 

initial infusion and either event time or time of infusion are missing, then the event will be assumed 

to be treatment-emergent. If the event date is recorded as partial or completely missing, then the 

event will be considered as treatment-emergent unless it is known to be prior to the infusion based 

on partial onset date or resolution date. 
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The following AE summaries will be presented by dose level and overall. The TEAEs after 

retreatment with JNJ-68284528 will be summarized similarly and separately.

 An overview of TEAE, including subjects with TEAE, treatment-emergent SAE, TEAE 
related to study drug, TEAE of maximum grade of 1 to 5, TEAE with outcome death

 TEAE by SOC and PT
 TEAE by SOC, PT, and relationship to study drug
 TEAE by SOC, PT and toxicity grade 3 or higher
 Most common (>10%) TEAE by SOC, PT, and toxicity grade 3 or higher
 TEAE by SOC, PT, and worst grade

 Treatment-emergent SAE by SOC and PT
 Treatment-emergent SAE by SOC, PT, and toxicity grade 3 or higher
 Most common (>5%) Treatment-emergent SAE by SOC, PT, and toxicity grade 3 or higher

 Toxicity grade 3 or 4 TEAE by SOC and PT
 Toxicity grade 3 or 4 TEAE by SOC, PT, and relationship to study drug
 Most common (>5%) toxicity grade 3 or 4 TEAE by SOC and PT

 TEAE with outcome death by SOC, PT and relationship to study drug

In addition, the following AEs will be tabulated.

 AE that occurs from administration of the conditioning regimen and before study drug
infusion by SOC, PT, and toxicity grade 3 or higher

 AE that occurs from apheresis and before administration of the conditioning regimen by SOC, 
PT, and toxicity grade 3 or higher

 AE as primary reason for treatment discontinuation (between the start of the conditioning 
regimen and JNJ-68284528 infusion) by SOC, PT and relationship to conditioning regimen

 AE related to bridging therapy by SOC, PT, and toxicity grade 3 or higher
 AE related to apheresis procedure by SOC, PT, and toxicity grade 3 or higher
 AE leading to conditioning regimen delay by SOC, PT, and toxicity grade 3 or higher
 AE leading to JNJ-68284528 infusion delay of ≥14 days by SOC, PT, and toxicity grade 3 or 

higher

5.2. Deaths 

Number of subjects who died during the study and the primary cause of death will be summarized 

overall and by dose level for the all treated analysis set. In addition, all deaths within 30 days and 

within 100 days after the initial dose of JNJ-68284528 infusion will be summarized respectively.

A listing will be generated for all treated subjects who died during the study.
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5.3. Adverse Events of Special Interest

5.3.1. Cytokine Release Syndrome 

Subjects with any cytokine release syndrome (CRS) will be summarized by the maximum toxicity 

grades (according to ASTCT4 consensus grading system). Cytokine release syndrome (CRS) 

events that were initially graded per the Lee criteria3 in Phase 1b portion of the study will be re-

evaluated according to ASTCT4 consensus grading system. In addition, the time from initial JNJ-

68284528 infusion to first onset of CRS, the duration of CRS in days, the outcome of CRS, and 

the treatment for CRS will be summarized as well. 

Additionally, subjects with any symptom of CRS will be summarized by MedDRA SOC, PT and 

maximum toxicity grade (according to NCI-CTCAE version 5.0).

Listings will be provided respectively for subjects who reported any CRS or any symptom of CRS.

5.3.2. Neurologic Adverse Events

Neurologic adverse events include CAR-T cell neurotoxicity (ICANS, other neurotoxicities) and 

other neurologic adverse events. CAR-T cell neurotoxicity (ICANS, other neurotoxicities) events 

are adverse events of special interest. Other neurologic adverse events, while not a protocol-

defined adverse event of special interest, will be included to allow a comprehensive summary on

the neurologic adverse events. 

Subjects with any neurologic adverse event reported after JNJ-68284528 infusion will be 

summarized by MedDRA SOC, HLGT, HLT, PT, and grade 3/4. 

CAR-T cell neurotoxicity (ICANS, other neurotoxicities)

Subjects with any ICANS will be summarized by the maximum toxicity grades (according to 

ASTCT4 consensus grading system). CAR-T cell Related Encephalopathy Syndrome (CRES)

events that were initially grade per NCI-CTCAE version 5.0 in Phase 1b portion of the study will 

be re-evaluated according to ASTCT4 consensus grading system. In addition, the time from initial 

JNJ-68284528 infusion to first onset of ICANS, the duration of ICANS in days, the outcome of 

ICANS, the treatment of ICANS, and concurrent/non-concurrent CRS will be summarized as well.

One shift table from baseline to worst ICE scores during the post infusion period will be provided. 

Subjects with any other neurotoxicities will be summarized by the maximum toxicity grades 

(according to NCI-CTCAE version 5.0). In addition, the time from initial JNJ-68284528 infusion

to first onset of other neurotoxicities, the duration of neurotoxicities in days, and the outcome of 

other neurotoxicities will be summarized. Subject listing will be provided for other neurotoxicities

after JNJ-68284528 infusion. Exploratory analysis of other neurotoxicities (yes vs. no) by clinical 

tumor assessment (high vs. intermediate vs. low burden, according to the categorization tabulated 

below) at baseline, by ICANS (yes vs. no), and by worst toxicity grade of CRS (<2 vs. ≥2) will be 

performed.
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Tumor Burden Category Criteria

High

Any of the following parameters at baseline were met:
 Bone marrow % plasma cell ≥ 80% 
 Serum M-spike ≥ 5g/dL 
 Serum free light chain ≥ 5000 mg/L

Low

All of the following (as applicable to the subject) parameters at baseline were met:
 Bone marrow % plasma cell < 50% 
 Serum M-spike < 3g/ dL 
 Serum free light chain < 3000 mg/L

Intermediate Did not fit either criteria of high or low tumor burden

Other neurologic adverse events

Subject listing will also be provided for other neurologic adverse events observed after JNJ-

68284528 infusion. In addition, subjects with other neurologic adverse events will be summarized 

by MedDRA SOC, PT and relationship to study drug.

5.3.3. Tumor Lysis Syndrome

Subjects with any TLS will be summarized by MedDRA SOC, PT and maximum toxicity grade

(according to NCI-CTCAE version 5.0). A listing of subjects who reported any treatment-

emergent TLSs during the study will be provided.

5.3.4. Second Primary Malignancies

A listing of subjects who reported second primary malignancies during the study will be provided. 

This listing will include diagnosis, study day of diagnosis, stage of disease, recurrence of a prior 

existing malignancy (yes, no) and pathology diagnosis (biopsy, aspirate, etc.) information 

whenever a second primary malignancy is observed. In addition, the treatment for second primary 

malignancy and the outcome information will also be presented in the listing. Second primary 

malignancies will be clinically reviewed and categorized as cutaneous/non-invasive, non-

cutaneous/invasive, or hematologic malignancies, which will be summarized accordingly.

5.4. Other Safety Observations

Cytopenia associated AEs, hypogammaglobulinemia, hypersensitivity reactions, and infections 

(including the HBV reactivation) will be summarized.

5.5. Clinical Laboratory Tests

All clinical laboratory tests will be displayed for the subjects included in the all treated analysis 

set.

Descriptive statistics (N, mean, SD, median, range) will be used to summarize observed laboratory 

values and change from baseline in observed value at each scheduled visit for each dose level. 

Line plots of the mean with standard error for each laboratory analyte over time will be displayed 

by dose level for selected laboratory analytes.
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Applicable laboratory results will be graded according to NCI-CTCAE version 5.0. The worst 

toxicity grade in hematology and chemistry during the post infusion period will be summarized by 

dose level and toxicity grade. Shift tables from baseline to worst toxicity grade during the post 

infusion period will be provided for selected laboratory analytes. These tables will summarize the 

number of subjects with each baseline CTC grade and changes to the maximum CTC grade.

5.6. Vital Signs and Physical Examination Findings

Vital signs (systolic and diastolic blood pressure, heart rate, respiratory rate, oxygen saturation, 

and temperature) values and change from baseline will be summarized at each scheduled time

point by dose level. The percentage of subjects with values beyond clinically important limits will 

be summarized.

A listing of subjects with treatment-emergent clinically important abnormalities in vital signs will 

be presented.

Incidence of treatment-emergent clinically important abnormalities in vital signs, as defined in 

Table 6, will be summarized for subjects who had a baseline assessment and at least one post-

baseline assessment for that vital sign.

Table 6: Clinically Important Abnormalities in Vital Signs

Vital Sign Criteria

Pulse >110 bpm and with >20 bpm increase from baseline

<50 bpm and with >15 bpm decrease from baseline

Systolic blood pressure >180 mm Hg and with >20 mm Hg increase from baseline

<90 mm Hg and with >20 mm Hg decrease from baseline

Diastolic blood pressure >105 mm Hg and with >15 mm Hg increase from baseline

<50 mm Hg and with >15 mm Hg decrease from baseline

Temperature >38oC and with ≥1oC increase from baseline

Respiratory rate >20 or <7 breaths per minute

Oxygen saturation <95%

5.7. Cardiac Function Assessments

The interpretation of the electrocardiogram (ECGs) as determined by the site personnel will be 

displayed by the number and percentage of subjects meeting the normality criteria. The 

interpretation will be summarized at baseline and Day 56 by dose level and overall. 

For echocardiogram or MUGA scan, subject listings will be provided for left ventricular ejection 

fraction (LVEF) and the overall interpretation as determined by the site personnel.

5.8. ECOG Performance Score

ECOG performance status evaluates the effect of the disease status on the activities of daily living. 

Descriptive statistics will be used to summarize ECOG performance status at baseline, scheduled 

post-baseline timepoints (including change from baseline), worst score during post infusion period 

(including change from baseline) for each dose level. Shift table from baseline to worst score 

during the post infusion period may be provided.
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6. PHARMACOKINETICS/PHARMACODYNAMICS

Unless specified otherwise, descriptive statistics will be used to summarize pharmacokinetics data. 

In addition, coefficient variation and geometric mean will be provided in the pharmacokinetic 

concentration summary.

6.1. Pharmacokinetics

Pharmacokinetic analyses will be performed on the pharmacokinetic-evaluable analysis set. All 

concentrations below the lowest quantifiable concentration or missing data will be labeled as such 

in the concentration database. Concentrations below the lowest quantifiable concentration will be 

treated as zero in the summary statistics. Descriptive statistics will be used to summarize CAR-T 

positive cell count and transgene level at each sampling timepoint.

Pharmacokinetic parameters, including, but not limited to Cmax, AUC, and Tmax, will be 

summarized descriptively at each sampling timepoint and displayed with line plots over time. In 

addition, correlation of PK parameters with clinical endpoints may be explored, as appropriate.

If sufficient data are available, population-PK analysis of peripheral JNJ-68284528 cellular 

concentration and transgene level-time data of JNJ-68284528 may be performed. If the population-

PK analysis is conducted, details will be given in a population-PK analysis plan and the results of 

the analysis will be presented in a separate report. Exposure-response analyses may also be 

performed; if performed, details will be provided in a separate analysis plan and report.

6.2. Immune Response

The incidence of anti-JNJ-68284528 antibodies will be summarized for the immunogenicity 

analysis set. The results will be summarized by dose level for subjects with appropriate samples 

for the detection of antibodies to JNJ-68284528.

Immunogenicity analyses will be descriptive and will include the number and percentage of 

subjects who developed anti-JNJ-68284528 antibodies. The effect of anti-JNJ-68284528 

antibodies on pharmacokinetics, safety, and efficacy may also be evaluated.

6.3. Pharmacodynamics

Exploratory analyses may be conducted to summarize pharmacodynamic markers (e.g., sBCMA, 

M-protein).

6.4. Pharmacokinetic/Pharmacodynamic Relationships

Pharmacokinetic/pharmacodynamic modeling may be performed, including exploring the 

relationship between JNJ-68284528 cellular concentrations, transgene levels, pharmacodynamic 

markers (e.g., sBCMA, M-protein) and endpoints of clinical efficacy and safety. If performed, 

details and results of the analysis will be presented in a separate report.

7. BIOMARKER

Biomarker studies are designed to identify markers predictive of response (or resistance) to 

JNJ-68284528. Planned analyses are based on the availability of clinically valid assays and may 
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be deferred if emerging study data show no likelihood of providing useful scientific information. 

Results of biomarker analyses may be presented in a separate report.

7.1. Minimal Residual Disease (MRD)

MRD will be monitored in subjects using next generation sequencing (NGS) on bone marrow 

aspirate DNA.

7.1.1. Sampling Timepoints

For all subjects, a fresh bone marrow aspirate will be obtained at baseline, as well as after infusion

at Day 28, and at 6 months, 12 months, 18 months (Day 520), and 24 months (Day 744) (± 16 

days) regardless of the status of disease measured in blood and urine. For subjects with suspected 

CR/sCR, a sample will be obtained at the time of CR/sCR, and then yearly until disease 

progression.

7.1.2. Analysis Methods

Details on MRD negativity rate analyses are described in Section 4.3.2. 

Time to MRD negativity will be summarized descriptively, as well as the proportion of subjects 

with durable MRD negativity (i.e., achieved MRD negative status at 2 bone marrow aspirate 

examinations that are a minimum of 1 year apart, without any examination showing MRD positive 

status in between) if sufficient data becomes available. MRD negativity rate will be summarized 

for subjects who achieved CR/sCR, and VGPR, respectively. 

In addition, exploratory landmark analyses may be conducted to correlate MRD negativity results 

(as either binary or continuous values) with clinical endpoints such as DOR, PFS, and OS. Similar 

analysis may be performed for subjects who achieved CR or better. 

7.2. Replication competent lentivirus

Whole blood from subjects will be evaluated for the presence of lentiviral vesicular stomatitis 

virus-G using a qPCR assay.

7.2.1. Sampling Timepoints

Whole blood sample for replication competent lentivirus (RCL) will be collected at prior to first 

dose of conditioning regimen, on Day 1 before JNJ-68284528 infusion, and approximately 3, 6, 

and 12 months then yearly for 15 years post infusion.

7.2.2. Analysis Methods

The subject incidence of RCL detected in blood samples will be tabulated by assessment timepoint 

and by dose level and overall.
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7.3. Molecular Subtyping

7.3.1. Molecular Subtypes

Bone marrow aspirate samples will be assessed for specific molecular subtypes having 

chromosomal aberrations such as del17p, t(4;14), and t(14;16).  

7.3.2. Molecular Risk Subgroup Analysis

To determine if JNJ-68284528 will lead to improved clinical responses in standard as well as high-

risk molecular subgroups, the following exploratory analysis will be conducted by using similar 

analysis methods to those specified in Sections 4.2.3, 4.3.2, 4.3.6, and 4.3.7. 

 To evaluate ORR and CR or better rate for subjects in high-risk molecular subgroup and 
subjects with specific molecular subtypes such as del17p, t(14;16), and t(4;14).

 To evaluate MRD negativity rate for subjects in standard-risk and high-risk molecular 
subgroups.

 To evaluate PFS and OS for subjects in high-risk molecular subgroup and subjects with 
specific molecular subtyping such as del17p, t(14;16), and t(4;14).

Subgroup exploratory analysis of ORR and PFS by molecular risk may be conducted.

7.4. Cytokine profiling

Cytokines (such as IL-6, IL-10, and IFN-γ) level will be summarized descriptively at each 

scheduled timepoint. Additionally, exploratory analysis summarizing cytokines (Cmax and 

exposure -AUC0-56d-) grouped by response categories (responder vs. non-responder, CR/sCR vs. 

non-CR/sCR), by worst CRS toxicity grade, or by CAR-T cell neurotoxicity (ICANS and Other 

neurotoxicities) might be generated.

7.5. Immunophenotyping

Immune cell populations (including CAR-T cells) in peripheral blood and malignant plasma cells 

in bone marrow from subjects will be evaluated for expression of several markers including but 

not limited to immune-specific markers (CD4 and CD8) and tumor associated markers (such as 

BCMA) using multiparametric flow cytometry. 

7.5.1. Sampling Timepoints

Whole blood and bone marrow samples will be collected at several times prior and after 

JNJ-68284528 infusion.

7.5.2. Analysis Methods

Frequencies of relevant immune cell populations (including but not limited to CAR-T CD4 and 

CD8 cells) might be summarized descriptively at relevant timepoints (such as Tmax of CD3+CAR+ 

cells). A summary of these values grouped by response categories (responder vs. non-responder, 

CR/sCR vs. non-CR/sCR), by worst CRS toxicity grade, or by CAR-T cell neurotoxicity (ICANS 

and Other neurotoxicities) might be generated.
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8. PATIENT EXPERIENCE DATA

8.1. Health-Related Quality of Life (HRQoL)

Subjects HRQoL (symptoms, functioning, and overall well-being) during Phase 2 will be assessed 

using the following PRO instruments: EORTC QLQ-C30, EQ-5D-5L, PGIC, PGIS, and four 

single items from EORTC QLQ-MY20. 

8.1.1. PRO Instruments

The PRO endpoints include the following:

 Summary Scores

o EORTC-QLQ-C30 functional scales (physical, role, emotional, cognitive, social), 
global health status (GHS) scale, symptom scales (pain, fatigue, nausea/vomiting)

o EQ-5D-5L utility score

 Single Item Scores

o EORTC QLQ-C30 single symptom items 

o EORTC-QLQ-MY20 four single items

o EQ-5D-5L VAS 

o PGIS

o PGIC

PRO instruments will be scored based on the instrument developer guidelines. No imputation for 

missing data will be done for the PRO data. Sensitivity analyses on missing data and methods of 

imputation will be included in a separate analysis plan. If a subject has multiple records at the same 

visit, the closest one to the visit date will be selected as the scheduled assessment.

8.1.2. Analysis Methods

Descriptive Statistics

Descriptive analysis of PRO data will be performed on the mITT analysis set.   

For each of the PRO instruments, compliance rates at each scheduled timepoint will be provided 

based on the number and percentage of expected, received and missing PRO assessments. The 

missing PRO assessments are defined as the expected number for a visit minus the actual number 

received and the expected number will be determined by subject-level study completion status.

Descriptive statistics (n, mean, standard deviation, median, and range) will be provided for all PRO 

endpoints at each time point. Line plot of mean with standard error over time will be displayed. 

For key PRO endpoints (EORTC QLQ-C30 GHS, Pain, Fatigue, Physical Functioning, EQ-5D-

5L VAS and utility value), the descriptive statistics will be summarized for the following 

subgroups: subjects who achieve a sCR/CR, MRD-negative CR, VGPR, PR, and no 

response/stable disease. 
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Within Group Change

Mixed effects model with repeated measures will be conducted for all subjects in the mITT 

analysis set with at least one post-baseline (screening visit) assessment. Within group change from 

baseline will be calculated for all PRO endpoints (except for the PGIC) by fitting a mixed effects 

model including subjects as a random effect, and baseline value and time as fixed effects.

As a subgroup analysis, the within group change for subjects who met the primary clinical endpoint 

(ORR) will be calculated for the key PRO endpoints: EORTC QLQ-C30 GHS, Pain, Fatigue, 

Physical Functioning, and EQ-5D-5L VAS and utility value. 

Time to Event

Time to event analyses will be conducted for the key PRO endpoints (EORTC QLQ-C30 GHS, 

Pain, Fatigue, Physical Functioning, EQ-5D-5L VAS and utility value). 

A distribution-based method will be used to define improvement/worsening in scores, i.e., half SD 

away from the mean score at baseline. Time to improvement and time to worsening will be 

summarized by using descriptive statistics such as mean, SD, median and range. Death due to 

disease progression will be considered as worsening. 

Estimation of Meaningful Change 

Meaningful change for the EORTC QLQ-C30 subscales and EORTC QLQ-MY20 single items 

will be determined using the EORTC meaningful change values provided in the literature1 and 

anchor-based methodology. The number and percent of subjects meeting the literature-based 

minimum importance difference (MID) during the post-infusion period will be summarized.  

For the anchor-based approach, the PGIC will be used as an anchor to determine the MID of the 

key PRO endpoints (EORTC QLQ-C30 GHS, Pain, Fatigue, Physical Functioning). The MID will 

be estimated as the mean change score on the EORTC endpoints of subjects who improved by one 

point (improvement) on the PGIC “A little better now” from baseline to each PRO visit during the 

post-infusion period.    

8.2. Qualitative Interview Assessment

Content analysis of the interview transcripts will be described in a separate analysis plan.

9. MEDICAL RESOURCE UTILIZATION

Analyses of medical resource utilization will be specified in a separate analysis plan.  Results of 

these analyses will be presented in a separate report. 

10. ADDITIONAL EXPLORATORY ANALYSES

For selected efficacy and safety endpoints of interests, including rate of sCR, CRS onset, and time 

to CRS onset, univariate and multivariate regression modeling will be performed for the individual 

endpoint to identify potential predictive markers. Candidate covariates will include but not limited 
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to demographics, baseline disease characteristics, and key manufacturing parameters. Potential 

early clinical, translational, and imaging markers for neurotoxicity will also be explored.  Results 

of these exploratory analyses may be presented in a separate report.

11. ADDITIONAL ANALYSES FOR COVID-19

Supplementary analysis may be performed for PFS, in which subjects who died due to COVID-19 

infection would be censored at the last disease evaluation before COVID-19 infection and the start 

of any subsequent antimyeloma therapy or retreatment with JNJ-68284528. Major and minor 

protocol deviations due to COVID-19 will be provided as appropriate.  
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ATTACHMENTS

ATTACHMENT 1: PROGRESSIVE DISEASE AND RESPONSE ALGORITHM BASED 
ON IMWG CRITERIA FOR MULTIPLE MYELOMA
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ATTACHMENT 2: SUPPLEMENTARY STATISTICAL ANALYSIS PLAN FOR THE 
EUROPEAN MEDICINES AGENCY (EMA)
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