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1. INTRODUCTION

This translational statistical analysis plan (TSAP) outlines the analyses to be conducted for 
pharmacokinetics (PK) (levels of anti-CD19 CAR T cells), pharmacodynamics (levels of 
cytokines and other key analytes) and product characteristics data for Study KTE-C19-108 
(ZUMA-8) titled “A Phase 1 Multicenter Study Evaluating the Safety and Tolerability of 
KTE-X19 in Adult Subjects with Relapsed/Refractory Chronic Lymphocytic Leukemia and 
Small Lymphocytic Lymphoma”, as described in protocol amendment 3 dated 01 September 
2021.
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2. OBJECTIVES

2.1. Objectives

 Characterize the anti-CD19 CAR T cell expansion (PK) 

 Characterize profile for selected serum cytokines (PD) 

 Characterize the product characteristics

 Characterize Minimal Residual Disease (MRD) data for bone marrow and peripheral blood 
samples

2.2. Hypothesis

The analyses outlined in this TSAP are and no formal pre-specified hypothesis will 
be tested.

CCI
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3.2. Endpoints

 Levels of anti-CD19 CAR T cells in blood samples measured as anti-CD19 CAR+ cells/µL 
by visit, peak, area under the curve (AUC) (from infusion to Day 28), and time-to-peak 
(details for the derivations are included in the definition Section 4.2)

 Levels of cytokines in serum by visit, change from baseline at Day 0, Day 1, Day 4 and 
Day 7, fold change from baseline at Day 0, Day 1, Day 4 and Day 7, peak, Day 0 – Day 28 
AUC, and time to peak (details for the derivations are included in the definition Section 4.3)

 Product attributes measurements after product manufacturing and prior to dosing

 Levels of CLL of nucleated cells and of CD45+Lymphocytes by visit, Screening, Bridging 
Chemotherapy, Day 28, Month 3

3.3. Outcomes, Subgroups, and Covariates

No outcomes, subgroups and covariates will be used for analyses in this TSAP. 
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4. DEFINITIONS

4.1. General

Study Day 0: defined as the day the subject received the first KTE-X19 infusion.

Baseline: the baseline value is defined as the last value taken prior to first dose of conditioning 
chemotherapy. If the enrolled subjects do not receive conditioning chemotherapy, the baseline 
value is defined as the last value taken prior to enrollment/leukapheresis.

4.2. Key Measurements of Anti-CD19 CAR+ T Cell 

The presence, expansion, and persistence of anti-CD19 CAR T cells in peripheral blood will be 
measured by ddPCR analysis. 

Scheduled blood draw for anti-CD19 CAR T cell: This TSAP will focus on the anti-CD19 
CAR T cell data collected as per planned assessment,  based on the analysis visits defined in 
Appendix Section 7.1.

Baseline number of anti-CD19 CAR T cells (cells/ µL) is defined as 0 before the KTE-X19 
infusion on Day 0, and number of CAR T (cell/µL) will not be derived. 

Number of anti-CD19 CAR T (cells/ µL) derivation:

Derivation 1

 Alpha = (CAR /µg DNA at timepoint) / 162,000 

 Beta = (CAR /µg DNA of product / 162,000) / % Transduction (by flow of product)

 Optimized % CAR+ PBMC = (Alpha/Beta) 

 Number of anti-CD19 CAR T (cells/µL blood) is defined as:

1000*(WBC [10^9/L])*(MONOLE [%] + LYMLE [%])/100*Optimized %CAR+PBMC

Peak of anti-CD19 CAR T cell (cells/ µL blood) is defined as the maximum absolute number 
of anti-CD19 CAR T (cells/ µL) in serum attained after Day 0.

Time to Peak of anti-CD19 CAR T cell is defined as the number of days from Day 0 to the day 
when the peak of anti-CD 19 CAR T cell was attained as “Peak date – KTE-X19 Dosing date + 1.”

Area-Under-Curve (AUC) of level of anti-CD19 CAR T cell (cells/µL ▪ days) from Day 0 to 
Day 28 is defined as the AUC in a plot of levels of anti-CD19 CAR T cells against scheduled 
visits from Day 0 to Day 28. This AUC measures the total levels of anti-CD19 CAR T cells over 
time. Given the anti-CD19 CAR T cells are measured at certain discrete time points, the 
trapezoidal rule will be used to estimate the AUCs. 
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5. ANALYSIS SETS

Translational analysis will use the analysis sets defined in clinical SAP unless otherwise 
specified. The following subjects will be involved in analysis:

 Safety Analysis Set

The safety analysis set is defined as all subjects treated with any dose of KTE-X19. The 
safety analysis set will be the primary analysis set used to summarize the translational data in 
this TSAP.
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7. APPENDIX
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7.3. Using Trapezoidal Rule to Approximate the Area under the Curve (AUC)

AUC ≈
1
2(𝑦0 + 𝑦1) ∙ Δ𝑥 +

1
2(𝑦1 + 𝑦2) ∙ Δ𝑥 +

1
2(𝑦2 + 𝑦3) ∙ Δ𝑥 + …

      




