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1 Responsible parties

Table 1-1 Responsible parties

Role Person

Main protocol author(s)  MD,

MD, 

MD, 

Principal investigator (PI) Not applicable

MAH contact person , MD, 

2 Abstract

Title: Registry study to assess the long-term safety of patients with B lymphocyte malignancies 
treated with tisagenlecleucel.

Version and date: v07, 08-Feb-2023

Name and affiliation of main author: 

, MD, 

Rationale and background:

Tisagenlecleucel is a genetically modified autologous immunocellular cancer therapy, approved 
under the tradename Kymriah® for the treatment of certain patients with relapsed/refractory 
(r/r) B-cell acute lymphoblastic leukemia (B-ALL), large B-cell lymphoma including diffuse 
large B-cell lymphoma (DLBCL), and r/r follicular lymphoma (FL). Approved indications may 
vary by countries.

CAR-T (Chimeric Antigen Receptors T cell) therapies, like tisagenlecleucel, are a novel class 
of therapy involving genetic modification of T cells. The assessment of long-term outcomes in 
large patient populations is of interest due to limited data availability and is a post-approval 
commitment for the FDA and EMA.

This protocol plans to collect long-term, real-world safety and effectiveness data from patients 
treated with tisagenlecleucel  in compliance with 
Health Authority guidelines for gene therapy (FDA) and advanced therapy medicinal products 
(EMA).

Research question and objectives: This study will inform on long-term real-world safety and 
effectiveness of tisagenlecleucel. The primary objective is to evaluate the long-term safety and 
the risk of secondary malignancies in patients with B lymphocyte malignancies treated with 
tisagenlecleucel in a real-world setting. The main secondary objective is to evaluate the long-
term effectiveness of tisagenlecleucel.

Study design: This post-authorization safety study (PASS) is a global, non-interventional, 
multi-database study that will obtain data on patients treated with marketed tisagenlecleucel in 
an authorized indication. Patient data will be retrieved from established Registries conducted 
by the following groups:

 The European Society for Blood and Marrow Transplantation (EBMT) and
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Data analysis: Safety data will be summarized and listed by approved indication in interim 
reports up until the end of the study. The final Clinical Study Report will be prepared including 
all planned effectiveness and safety analyses at the end of the study.

Milestones: 

 Start date of data collection 

Cohort 1:

Cohort 2:

 End date of data collection: 

Cohort 1:

Cohort 2:

Safety reports will be submitted periodically in accordance with local regulatory requirements 
and the tisagenlecleucel EU Risk Management Plan (RMP) for the duration of the study: 

Reports based on EBMT registry only

For cohort 1, intermediate quarterly report will be submitted to applicable Health Authorities
in the instance of a newly occurring safety concern (including a new risk or safety signal) or in 
case the safety profile becomes more unfavorable.



Novartis Confidential Page 11 of 53

Non-Interventional Study Protocol V07 (Clean) CTL019/Tisagenlecleucel/CCTL019B2401

3 Amendments and updates

Table 3-1 Study protocol amendments and updates

Number Date Section of study 
protocol

Amendment or 
update

Reason

1 28 Aug 2018 Refer to 
Amendment 1
section

Adapted all relevant 
sections for secondary 
use of data with data 
owners CIBMTR and 
EBMT

Study design was modified from a 
non-interventional study with 
primary data collection to a non-
interventional study with secondary 
use of data

2 10 Oct 2019 Refer to 
Amendment 2
section

Refer to Amendment 2
section

Further clarify the frequency, type 
and content of the safety reports to 
be submitted to the HAs, describe 
the data source for the PASS, and 
the quality of data collection.

3 14 Oct 2021 Refer to 
Amendment 3
section

Refer to Amendment 3
section

Stop entry of individual safety data, 
transferred from the Registry 
holder(s), into the Novartis global 
safety database (Argus)

4 24 Jan 2022 Refer to 
Amendment 4
section

Refer to Amendment 4
section

Corrected wrong cutoff date for 
study CCTL019B2202 (ELIANA) in 
Section 3 Amendment 3

Updated Abstract version and date 
in Section 2

5 04 Aug 2022 Refer to 
Amendment 5
section

Refer to Amendment 5
section

Adding a cohort of 300 r/r Follicular 
lymphoma patients for 15 years 
follow up. Clarified that the primary 
objective includes the evaluation of 
the risk of secondary malignancies 
and updated the primary endpoint 
to include the identification of 
patients with secondary 
malignancies (formerly an 
exploratory endpoint)..

6 18 Oct 2022 Refer to 
Amendment 6
section

Refer to Amendment 6
section

Removal of semi-annual reports 
based on EBMT registry

7 08-Feb-2023 Refer to 
Amendment 7
section

Refer to Amendment 7
section

Adding Cohort 1 intermediate 
quarterly reports based on EBMT 
registry







Novartis Confidential Page 14 of 53

Non-Interventional Study Protocol V07 (Clean) CTL019/Tisagenlecleucel/CCTL019B2401

Amendment 05 (04-Aug-2022)

Amendment 05 rationale

The purpose of this amendment is to introduce a new cohort for the evaluation of long-term 
safety of patients treated with tisagenlecleucel for the approved follicular lymphoma (FL) 
indication. Moreover, in response to a request from the FDA, it was clarified that the primary 
objective includes the evaluation of the risk of secondary malignancies. The primary endpoint 
was updated to include the identification of patients with secondary malignancies for further 
analyses (formerly an exploratory endpoint).

 Authors change indicated in the cover pages (page 2)

 List of abbreviations: BOR (Best Overall Response), CAR (Chimeric Antigen Receptor), 
CAR-T (Chimeric Antigen Receptors T cell), CI (Confidence Interval), CRR (Complete 
Response Rate), IRC (Independent Review Committee), Follicular lymphoma (FL), last 
patient first visit (LPFV), SNAR (Serious neurological adverse reaction) and WBC (White 
Blood Cell) added.

 Table 1-1: main authors’ changes indicated in the table

 Abstract: name of the main author changed

 Abstract: Follicular lymphoma added as approved indication in a new cohort and text is 
aligned with other section of the protocol

 Section 2: Follicular lymphoma added as approved indication in a new cohort and figure 
2.1 added. Number of treated patients in the study updated from 2,500 to 2,800. The total 
study duration updated to 23 years. 

 Section 2 and section 7.1 aligned: Addition of the cohort for FL for 15 years safety follow-
up and for at least 5 years efficacy follow up 

 Section 2: “For secondary malignancies, follow up for additional information and/or 
testing of tissue and/or blood as outlined, is performed separately from this study. “added 
for process clarification and aligned as per section 7.3.1.2.

 Section 4: Milestones updated and aligned as per section 2.

 Section 5 updated with the approved tisagenlecleucel indication for the treatment of 
patients with follicular lymphoma.

 Section 5.3 added for the description of “Tisagenlecleucel for adults with 
relapsed/refractory follicular lymphoma”.

 Section 6: In Table 6-1: Primary objective updated by adding the risk of secondary 
malignancy and primary endpoint updated by adding “The identification of patients with 
secondary malignancy for detection of CAR transgene and/ or CAR surface expression 
and presence of replication-competent lentivirus”. For the secondary objective: Complete 
response rate added for FL and 5 years duration for efficacy follow up for FL. Due to the 
modification of the primary objective and endpoint, the exploratory objective and 
endpoint have been deleted. 
Footnote text was updated accordingly.
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 Section 7.1: Patients follow up for safety and OS added and aligned with other section of 
the protocol

 Section 7.2: evaluation of the FL recruitment period in over a 3-year enrollment period 
and alignment with section 7.5.

 Section 7.3.1.2: For Secondary malignancy, update for treating physicians/healthcare 
providers who should contact Novartis directly within 72 hours of diagnosis of a 
secondary malignancy. To clarify the limitation of the follow up of secondary malignancy 
cases, the sentence “Novartis will perform due diligence when contacting the treating 
physicians/ HCPs for potential cases of secondary malignancies and will strongly 
recommend analysis of relevant samples if the secondary malignancy is confirmed.” is 
updated; sentence “In these cases, Novartis provides kits for this testing to the treating 
clinician and results of this testing are communicated to the treating clinician via a formal 
follow up document, and recorded into the appropriate data base(s).” added for operational 
details; Figure 7-2 is updated as the results are communicated to the HCPs.

 Section 7.4.1: In the sentence: “Long-term safety and effectiveness data will be collected 
such that the observational follow-up for each patient will be 15 years from last infusion 
or until patient is lost to follow-up, death, early discontinuation or completion of the 
study”, “early discontinued” added and “All patients will be followed-up for safety, 
effectiveness and survival until LPLV is achieved” deleted in section 7.1 for consistency.

 Table 7-1: “Secondary malignancy sample collection (the work-up of this endpoint will be 
performed outside of PASS B2401)” - (the work-up of this endpoint will be performed 
outside of PASS B2401) added also in section 6 for clarification of the process.

 Section 7.4.3.3: Survival period clarified as until 15 years after infusion”.

 Section 7.5: Study size updated and aligned as per section 2.

 Section 7.6 updated for EBMT systems clarifications

 Section 7.7.4.2 added for the definition of the Complete response rate applicable to FL 
patients.

 Section 7.7.5: “Safety reports” updated to “Reports” as title of the section and clarification 
was added to describe the required reports for the study which are not limited to safety 
only.

 Section 7.7.6: section updated to align with other section of the protocol (section 2 and 
10.4)

 Section 8: Title changed from patients to human subjects

 Section 10.1: updated as annual reports are applicable for both cohorts, aligned with 
section 2. Clarification added as these reports will contain an evaluation of adverse events 
of special interest including important identified risk.

 Section 10.2: cohort 1 description added to align with section 2

 Section 10.3: Milestones aligned with section 2.
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 Section 10.4: added for the Final report for cohort 1.

 Section 10.5: clarification added as the Clinical study report is applicable “for the
complete study patient population”

 Editorial changes including minor deletions and additions are also made within this 
protocol amendment.

 Section 11 for References section updated 
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Amendment 04 (24-Jan-2022)

Amendment 04 rationale

This amendment is prepared to update two incorrect dates reported in Protocol amendment 3 
and requested for modification by the European Medicines Agency (EMA).

Changes to the protocol 

 A summary of the changes includes the following: Updated Authors on the cover page of 
the protocol

 Updated Table 1-1 for Responsible parties 

 Section 2 Abstract: Updated version and date of abstract for alignment with current version 
of protocol: v04, 24-Jan-2022

 Updated Table 3-1 for Amendment 4 

 Section 3 Amendments and updates: Updated the incorrect cutoff date of 01-Jul-2021 given 
in the section “Amendment 03 - Changes to the protocol” to the correct date of 01-Jul-2019 
to align the date correctly to Section 5.1 of the protocol
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Amendment 03 (14-Oct-2021)

Amendment 03 rationale

This amendment is prepared to address a finding by the Medicines and Healthcare products 
Regulatory Agency (MHRA) regarding safety reporting.

The purpose is to stop entry of individual safety data, transferred from the Registry holder(s), 
into the Novartis Safety Database and creation of individual case safety reports (ICSRs) from 
secondary data. This is in accordance with EMA Good Pharmacovigilance Practice (GVP) 
Module VI Revision 2 (2017), Section VI.C.1.2.1.2 (page 30), entitled ‘Non-interventional 
post-authorization studies with a design based on secondary use of data’. Accordingly, 
information on pharmacovigilance safety data management has been updated. This amendment 
is in line with the Novartis Corrective and Preventive Actions (CAPA) commitment to address 
a finding issued by The MHRA following a GVP inspection conducted in May 2021. Safety 
relevant results will continue to be analyzed and presented in periodic study reports as outlined 
in Section 10 of the study protocol.

Changes to the protocol 

A summary of the major changes includes the following:

 Updated Table 1-1 for Responsible parties 

 Section 2: For alignment with section 5, country status updated; for alignment with 
section 7.2, “for an authorized indication in participating countries” removed. For alignment 
with Table 6-1, variables for exploratory analyses detailed.

 Updated Section 5 for approvals in additional countries: “Tisagenlecleucel is approved in 
the United States, European Union, Canada, Switzerland and Australia” replaced by “. 
Tisagenlecleucel is approved in 42 countries/regions worldwide including in the United 
States, the European Union and Japan, and is marketed under the proprietary name 
tradename Kymriah®.”

 Updated Section 5.1 to reflect CCTL019B2202 (ELIANA) data based on most recent cutoff 
date (01-Jul-2019) with updated number of patients from 75 to 79.

 Updated Section 5.2 to reflect CCTL019C2202 (JULIET) data based on most recent cutoff 
date (20 February 2020) with updated number of patients from 92 to 115.

 Updated Section 7.3.1.1: Potential risk of secondary malignancies added

 Updated Section 7.3.1.1: “and additional details are provided in Section 9.1.1.” deleted.

 Section 7.3.1.2 and Table 6-1: RCL testing added to evaluate secondary malignancy 
samples and clarified language in Section 7.3.1.2.

 Updated Section 7.6: data management system updated for EBMT part from “MACRO” to 
“CASTOR”. The sentence “The EBMT, in cooperation with the participating centers, has 
the primary responsibility for data completeness and accuracy.” removed as present in 
Section 7.8.1.1.

 Updated Section 7.8.1.1: data management system updated for EBMT part from “MACRO” 
to “CASTOR” and “21 CFR part 11 adherent” removed as not relevant.
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 Updated Section 8: Clarified language and the sentence “In addition, as per the EMA 
guidance “Guideline on safety and efficacy follow-up and risk management of Advanced 
Therapy Medicinal Products” (draft dated 25 January 2018), the MAH (Novartis) must 
ensure procedures are in place for follow-up of reported adverse reactions which allows 
identification of the batch number linked to the reported adverse reactions in place 
(traceability).” removed.

 Updated and restructured Section 9:

 New information added on safety reporting based on secondary use of data.

 Sentence “The Novartis Patient Safety department will enter all AEs into the Novartis 
safety database and process them as post-marketing clinical trial cases as per 
pharmacovigilance standard operating procedures, including reporting of ICSRs to 
Health Authorities.” removed.

 Sentence “Respective AE cases will be included in the review and analysis provided in 
PSUR Section 16.” removed.

 Section 9.1.2 for Pregnancy deleted since status is already stated in the Section 9.1.

 References: “Testing of Retroviral Vector-Based Human Gene Therapy Products for 
Replication Competent Retrovirus During Product Manufacture and Patient Follow-up, 
Guidance for Industry” and “Guideline on good pharmacovigilance practices (GVP) 
EMA/873138/2011 rev. 2. (2017)” are added.

 Website  has been updated to 

 Sentence added to clarify that a process for consent and collection of samples will occur 
outside of the study.
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Amendment 02 (10-Oct-2019) 

Amendment 02 rationale 

The purpose of this amendment is to further clarify the frequency, type and content of the safety 
reports to be submitted to the HAs, describe the data source for the PASS, and the quality of 
data collection. As a result, changes were made to the following:

 Data quality and auditing/monitoring measures performed by the Registry holder was added.

 Additional information on spontaneous reporting of adverse reactions by physicians was 
also added. 

 Interim reporting frequency and schedule was updated as per Health Authority 
recommendation.

 Clarification added that enrollment will continue until minimum patient population is 
reached for each indication. 

Changes to the protocol 

Changes to specific Sections of the protocol are shown in track changes version of the protocol 
using red font and red strike through. Majority of the revisions were clarifications, updates and 
corrections throughout the protocol. A summary of the major changes include the following:

 Updated Section 2, Section 5, Section 7.1, Section 7.2 and Section 7.7 to clarify the OOS 
batches

 Revised Table 4-1 on safety and interim report frequency

 Revised table 6-1 with administrative changes, clarification and removed repetition.

 Updated Section 7.1 with administrative changes

 Updated Section 7.2.1

 Inclusion 2: Added clarification with target population and inclusion criterion

 Updated Section 7.2.2

 Exclusion: Clarified target excluded population 

 Updated Section 7.3.1.1 trimmed repetition and added clarification about adverse event of 
special interest (AESI) 

 Updated Section 7.3.1.2 Added language on handling of sample collection 

 Added figure 7.2 Added diagram on sample collection 

 Updated figure 7-3 to show connection of sample collection with treating physicians

 Updated Section 7.4 to delete the GVP module 4 reference as not applicable for the 
European registry holder i.e., EBMT 

 Updated Section 7.4.1 to clarify data collection

 Updated Section 7.6 added information on electronic data collection mechanism and data 
transfers details

 Updated the safety set in Section 7.7.1

 Updated Section 7.7.3 to clarify primary analysis 

 Updated Section 7.7.4.1 to clarify the OS
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 Updated Section 7.7.4.4 to clarify the RFS

 Updated Section 7.7.4.5 to correct definition of study day 1 

 Updated data quality assurance in Section 7.8

 Added Section 7.8.1.1 with EBMT quality measures performed

 Added Section 7.8.1.2 with CIBMTR quality and auditing measures performed

 Updated Section 8.1.1 Informed Consent procedures clarified ICF template use in case of 
secondary malignancy sample collection and analysis

 Updated Section 9 clarified the reporting of adverse event from CIBMTR and EBMT and 
encourage physicians to spontaneously report them to Novartis/local HA 

 Updated Section 10 to clarify the frequency, type and content of the safety reports to be 
submitted to the HAs 
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The overall remission rate (best overall response of CR/CRi during 3 months) was 82.3%; 49 
patients (62%) had complete remission (CR), and 16 (20.3%) had complete remission with 
incomplete hematologic recovery (CRi). A total of 64 out of the 65 patients who had a best 
overall response of complete remission with or without complete hematologic recovery during 
3 months were negative for minimal residual disease (for one patient, MRD data was not 
available).

The rate of relapse-free survival among the 66 patients with a response to treatment at any time 
(including 65 patients with a response during the first three months) was 80.8% at 6 months and 
67.4% at 12 months. Among the 66 patients with remission, 24 (36.4%) had a relapse or died 
due to the underlying cancer. 

The rate of event-free survival was 49.3% at 24 months and 44.4% at 39 months. The rate of 
overall survival was 67.7% at 24 months after infusion and 62.8% at 48 months after infusion.

All patients had at least one adverse event during the study; 75 of 79 patients (94.9%) had an 
adverse event that was suspected by the investigators to be related to tisagenlecleucel. The most 
common adverse events of any grade at any time after infusion were cytokine-release syndrome 
(77.2%), pyrexia (43.0%), hypogammaglobulinemia (40.5%), decreased appetite (38.0%), 
febrile neutropenia (34.2%) and headache (34.2%). 

AEs indicative of the risk ‘serious neurological adverse reactions’(SNAR) occurred in 31 of 79 
patients (39.2%) within 8 weeks after infusion. Ten patients (12.7%) had grade 3 neurologic 
events; no grade 4 events or cerebral edema were reported. The most common neurologic events 
of any grade were encephalopathy (10.1%), confusional state (8.9%), delirium (8.9%), tremor 
(7.6%), agitation (6.3%), and somnolence (6.3%); 2 patients (2.5%) had seizures of any grade 
(one patient with grade 3). The majority of neurologic events occurred during the CRS or shortly 
after its resolution. Twenty-eight deaths occurred after tisagenlecleucel infusion, the majority 
(21 deaths) related to progressive B-cell ALL (Maude, et al 2018).

Tisagenlecleucel resulted in high remission rates and durable remissions without the need for 
additional therapy in high-risk pediatric and young adult patients with relapsed and refractory 
B-cell ALL. The risks were substantial but were mitigated in most patients with supportive care 
and cytokine blockade.

5.2 Tisagenlecleucel for adults with relapsed/refractory diffuse large 
B-cell lymphoma

A global, multicenter trial demonstrated the efficacy and safety of tisagenlecleucel in patients 
with DLBCL. In the JULIET (CCTL019C2201) phase 2 study (cutoff date 20-Feb-2020), 115 
patients (aged 18 years or older and had previously received ≥ two lines of therapy) with 
relapsed/refractory DLBCL were infused with tisagenlecleucel. Patients had either relapsed 
after autologous HSCT or were ineligible for autologous HSCT. Patients with DLBCL 
transformed from follicular lymphoma and high-grade double-hit lymphoma were included. 
Patients were excluded if they received prior CD19-directed therapy, had primary mediastinal 
DLBCL, had prior allogeneic HSCT, or had active central nervous system (CNS) involvement.

Prior to infusion, 89.6% of patients received bridging therapy, including combinations of 
rituximab (53%), gemcitabine (34.8%), platinum compounds (35.7%), dexamethasone (22.6%), 
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etoposide (22.6%), and cytarabine (18.3%), as well as agents such as ibrutinib (8.7%) and 
lenalidomide (7%). 

Efficacy was established on the basis of complete response (CR) rate and duration of response 
(DOR), as determined by an independent review committee. The overall response rate (ORR) 
was 53%, with 39.1% CR and 13.9% partial response (PR). The median duration of response 
was not reached. Response durations were longer in patients who achieved CR, as compared to 
patients with a best response of partial response (PR). Median OS among all infused patients 
was 11.1 months.

Any time post-infusion, regardless of study drug relationship, the most frequently reported AEs 
in ≥25% of patients were CRS (57.4%), anemia (47.8%), WBC count decreased and pyrexia 
(35.7% each), neutrophil count decreased (34.8%), platelet count decreased (33.9%), diarrhea 
(31.3%), nausea (28.7%), fatigue (26.1%), and hypotension (25.2%).

Twenty-three patients (20%) had AEs indicative of the risk SNAR within 8 weeks post-
tisagenlecleucel infusion. Eight patients (7%) had grade 3, and five patients (4.3%) had grade 
4 AEs indicative of the risk SNAR. The most commonly occurring grade 4 event was 
encephalopathy, which occurred in four patients. In these four patients, encephalopathy 
occurred during a CRS episode. The high rate of durable responses sustained at 6 and 9 months 
with tisagenlecleucel infusion in the JULIET trial were promising. Adverse events, such as CRS 
can be severe and life threatening, yet were manageable. Patients with r/r DLBCL who are not 
eligible for auto-HSCT or for whom auto-HSCT was not successful have very few treatment 
options. Within this population, tisagenlecleucel is an effective therapy.

5.3 Tisagenlecleucel for adults with relapsed/refractory follicular 
lymphoma

A global, multicenter trial demonstrated the efficacy and safety of tisagenlecleucel in patients 
with follicular lymphoma (FL). In the ELARA phase 2 trial (CCTL019E2202), 97 FL patients 
(aged ≥ 18 years) had been infused with tisagenlecleucel. The study included patients who were 
refractory to a second or later line of systemic therapy, relapsed within 6 months after 
completion of a second or later line of systemic therapy, relapsed during anti-CD20 
maintenance or within 6 months after its completion, or relapsed after autologous HSCT. The 
primary objective was to evaluate the efficacy of tisagenlecleucel as measured by complete 
response rate (CRR) determined by independent review committee (IRC).

Of the 97 patients infused, 44 patients (45.4%) received optional antineoplastic bridging therapy 
prior to tisagenlecleucel infusion for stabilization of disease. The most commonly used agents 
(in ≥ 5% of patients) were rituximab (21.6%), dexamethasone (11.3%), gemcitabine (10.3%), 
oxaliplatin (7.2%), prednisolone (7.2%), etoposide (6.2%), cyclophosphamide (5.2%), and 
vincristine (5.2%). In 5% patients, only corticosteroids were administered as bridging therapy. 
Furthermore, two patients (%) received bridging radiotherapy – one patient received only 
radiotherapy and the other patient received radiotherapy and corticosteroids.

The primary endpoint was complete response rate (CRR) as determined by an independent 
review committee in the efficacy analysis set (n=94). The overall response rate (ORR) was 
86.2%, with 69.1% CR and 17% partial response (PR). The median duration of response was 
not reached and the estimated probability at 12 months for duration of response was 71.6% (95% 
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CI: 58.9, 80.9), whereas the estimated probability at 12 months for progression-free survival 
was 67% (95% CI: 56.0, 75.8). Median OS was not reached, and the estimated probability of 
overall survival was 95.3% (95% CI: 88.0, 98.2) at Month 12 and 91.6% (95% CI: 81.7, 96.2) 
at Month 15. The treatment was tolerable with a favorable safety profile, the most common AEs 
reported in ≥ 20% of the patients were CRS, neutropenia, anemia, headache, diarrhea, and 
decreased WBC count. The most common grade ≥ 3 AEs reported in ≥ 10% of patients any 
time post-infusion were neutropenia (42.3%), neutrophil decreased (17.5%), WBC decreased 
(17.5%), anemia (16.5%), febrile neutropenia (12.4%), and thrombocytopenia (11.3%). 
Adverse events were reported primarily within 8 weeks post-tisagenlecleucel infusion (96.9%) 
and between > 8 weeks to 1 year post-infusion (83.3%). The incidence of AEs decreased 
considerably 1 year after infusion (26.8%, 19/71 patients).

CRS was identified in 49.5% of patients, and only 1% were Grade ≥ 3. Thirteen events of 
SNARs (including both non-serious and serious AEs) were reported in 11 patients (11.3%). 

6 Research question and objectives

This study is not designed to test a formal hypothesis but has been initiated to analyze long-
term safety data in patients treated with tisagenlecleucel in line with Health authority 
requirements.

The objectives and related endpoints of the study are presented in Table 6-1. Definitions and 
details of analyses are provided in Section 7.7.

Table 6-1 Objectives and related endpoints

Objectives Endpoint

Primary

Evaluate the long-term safety and the 
risk of secondary malignancies in 
patients with B lymphocyte 
malignancies treated with 
tisagenlecleucel in a real-world setting 

The type and frequency of AEs (including secondary malignancies)

The identification of patients with secondary malignancies1 for 
detection of CAR transgene and/ or CAR surface expression and 
presence of replication-competent lentivirus2

Secondary 

Evaluate the long-term effectiveness 
of tisagenlecleucel by approved 
indication

The efficacy endpoints for FL are 
followed at least 5 years after LPFV 
(except for OS which will be followed 
for 15 years).

Overall response rate (ORR) (i.e., B-ALL: CR + CRi; and lymphoma: 
CR + PR)

 Complete response rate (CRR) for follicular lymphoma

 MRD status in bone marrow in B-ALL patients who achieve a best 
overall response (BOR) of CR or CRi

 Duration of response (DOR) 

 Relapse-free survival (RFS)

 Event-free survival (EFS) for B-ALL patients

 Progression free survival (PFS) for lymphoma patients

 Overall survival (OS)

Evaluate any pregnancy occurring in 
women of child-bearing potential or 
female partners of males after infusion 
with tisagenlecleucel

 Frequency and outcome of pregnancy 

CR=complete remission/response, CRi=complete remission with incomplete blood count recovery, PR=partial 
response
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Phase

Time of evaluation

Selected concomitant medications (e.g., tocilizumab, IVIG)

Selected laboratory parameters (e.g., complete blood count)

Current status of primary B-cell malignancy 

Antineoplastic therapies

Survival status

7.4.2 Pre-infusion collection

Pre-infusion information from the time of diagnosis until just prior to start of treatment with 
tisagenlecleucel will be captured, as available.

 Demographic information and other background (i.e., age at diagnosis, sex, extent of 
disease) 

 Disease characteristics (i.e., date of diagnosis of primary malignancy)

 Relevant medical history and concomitant disease 

 Relevant prior lines of therapy

 Any history of malignancy (hematologic or non-melanoma skin cancer) other than the 
primary disease treated with tisagenlecleucel (yes/no)

 Lymphodepleting therapies

 Tisagenlecleucel product information

Cellular product information (including batch number) and cellular dose will be collected from 
the respective Registry holders for infused product.

7.4.3 Follow-up (post-infusion) collection

Post infusion information will be captured from the time of infusion with tisagenlecleucel until
date of death, lost to follow-up or end of study, as available.

7.4.3.1 Safety

7.4.3.1.1 Adverse events

Adverse events will be collected as outlined in Section 7.3.1.1 and Section 9.1 Refer to the 
CIBMTR and EBMT data collection forms for additional details.

7.4.3.1.2 Concomitant medications

Selected concomitant medications will be collected, such as tocilizumab and/or corticosteroids 
for patients who suffer from CRS, intravenous immunoglobulin (IVIG), and new anti-cancer 
therapies post tisagenlecleucel infusion (including hematopoietic stem cell transplant). The 
selected concomitant medications are referring to all medications captured by the registry 
holders according to the CIBMTR and EBMT data collection plan. 
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(e.g., anti-epileptics, corticosteroids, etc.) will also be provided, as reported by the registry 
holders. 

The frequency and type of secondary malignancies (as shown per data from the Registry 
Holders) will be summarized. The incidence rates per patient-year will also be provided.

7.7.4 Secondary analysis
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7.8.1.2 CIBMTR 
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