
Results from the BELINDA trial: the effectiveness 
of tisagenlecleucel (a CAR T-cell therapy) was not 
significantly different to current second-line  
treatment options for patients with aggressive  
B-cell non-Hodgkin lymphoma

The underlined words in italics are explained in the glossary at the end of the document

What have we learned from the BELINDA clinical trial?

Tisagenlecleucel did not show a benefit over existing second-line 
treatment options for patients with relapsed or refractory aggressive 
B-cell non-Hodgkin lymphoma (aBNHL)

The results of this study will inform the use of CAR T-cell therapy in this 
patient population and help with the design of future trials 

Refractory  Disease that does not respond to treatment 
Relapsed  Disease that appears again after a period of response to treatment  
Second-line   Subsequent treatment given when initial (first-line) treatment has failed to show a response, has stopped 
working, or has been stopped because of side effects

Tisagenlecleucel is approved for:

• Adult patients with relapsed     or refractory     large B-cell lymphoma after two or more previous
treatments, including patients with diffuse large B-cell lymphoma (DLBCL) not otherwise specified,
high grade B-cell lymphoma and DLBCL arising from follicular lymphoma1,2

• Patients up to 25 years old with acute lymphoblastic leukemia that is refractory  or in second
or later relapse  2,3

Why is the BELINDA clinical trial important? 

• aBNHL can sometimes progress very quickly4

• About two-thirds of patients with aBNHL are cured with initial treatment;5

however, patients with disease that is refractory  or has relapsed
within 1 year of initial treatment have very poor outcomes6

• There is a need for new and effective second-line  treatments for patients with
relapsed   or refractory   aBNHL

- Current standard of care  , which consists of chemotherapy followed by an autologous
stem cell transplant  , isn’t suitable for many patients7–9

- Patients can only receive a stem cell transplant   if they respond well to chemotherapy;
more than half of patients will not receive a stem cell transplant   because they don’t respond
to chemotherapy7–9

What is tisagenlecleucel?

What is CAR T-cell therapy? 

Tisagenlecleucel is a CAR T-cell therapy – a treatment using specially modified T-cells  to fight cancer. 
T-cells  are a type of white blood cell that are an essential part of the immune system. ‘CAR’ stands
for chimeric antigen receptor, which is a special structure introduced onto the surface of the T-cell

How is tisagenlecleucel made and given as a treatment? 

Tisagenlecleucel is manufactured for each individual patient by using their own T-cells  to fight cancer:

A sample of the patient’s white 
blood cells, including T-cells ,  
is extracted through a 
specialized blood filtration 
process called leukapheresis
(also known as apheresis)

A few days before receiving 
tisagenlecleucel, the patient 
undergoes lymphodepleting 
chemotherapy. 

This is designed to lower the 
number of white blood cells in the 
body and give tisagenlecleucel 
the chance to work 

Tisagenlecleucel is thawed 
and given to the same patient 
through a single intravenous 
infusion

The patient’s extracted T-cells      are frozen 
(cryopreserved ) and then sent to a 
manufacturing facility to be altered to express 
CARs. The CARs enable the cells to recognize 
specific molecules (called CD19) on cancer 
cells and kill them.

The newly created tisagenlecleucel T-cells
are then quality checked, transferred to  
infusion bags, cryopreserved    , and sent  
back to the hospital 
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Thank you

Thank you to all the participants of this clinical trial for helping us to understand more 
about the safety and effectiveness of tisagenlecleucel in patients with aggressive  

B-cell non-Hodgkin lymphoma.

Where can I learn more? 

This infographic is associated with oral presentation LBA6 presented at 10:15 AM on December 14, 
at the 2021 ASH Annual Meeting

For more information, you can visit the websites and sources listed below: 

• https://clinicaltrials.gov/ct2/show/NCT03570892

• Bishop MR et al. Blood 2021; late breaking abstract LBA6

• Bishop MR et al. N Engl J Med 2021; in press

Summary

• Patients with relapsed  or refractory  aBNHL who were treated with tisagenlecleucel in second-line
did not have a longer event-free survival  than patients receiving standard of care

• In the tisagenlecleucel group, more patients had disease that was progressing at Week 6
(before CAR T-cell infusion), than in the standard of care  group

• More effective bridging chemotherapy  before CAR T-cell infusion and shorter time to infusion of the
CAR T-cells could be crucial in improving outcomes in these patients

• 322 patients were randomized to receive tisagenlecleucel (162 patients) or standard of care
(160 patients) as of May 6, 2021; the median   follow-up was 10 months for all patients

• Characteristics of these patients included:

Refractory  to their previous treatment 

Standard of care

67%

Tisagenlecleucel

66%

High-grade B-cell lymphoma

Standard of care

17%

Tisagenlecleucel

24%

International Prognostic Index  scores ≥2

Standard of care

58%

Tisagenlecleucel

65%

Who participated in the BELINDA clinical trial?

Tisagenlecleucel

33%

65 years of age or higher 

Standard of care

29%

Glossary

Bridging chemotherapy Chemotherapy that is given once a patient’s T-cells have been collected, to control their disease while they wait 
for manufacturing and infusion of the CAR T-cell therapy

Complete response No evidence of disease on scans or tests

Cryopreservation The process of freezing cells for preservation and storage

Cytokine release syndrome A side effect that can happen after tisagenlecleucel infusion when the immune system is highly activated; 
symptoms may include fever, low blood pressure, and difficulty breathing

Event An occurrence that signifies that a cancer treatment has stopped working, either because the tumor is no 
longer shrinking or because it is growing; death is also considered an event

Event-free survival The amount of time from the beginning of a clinical trial until the first sign that the treatment has stopped 
working, or until the patient dies, known as ‘events’

Grade 3 or higher adverse 
event

A severe or immediately life-threatening medical problem that may or may not be caused by the treatment

Hematological disorders Disorders that affect the blood; for example, problems with blood cells or organs that produce blood cells

High-grade B-cell lymphoma A form of B-cell lymphoma that grows quickly

International Prognostic 
Index (IPI) score

A scale used to measure how aggressive a cancer may be and the impact on the patient’s expected disease 
course

Leukapheresis A procedure for collecting a patient’s white blood cells, including T-cells, from blood

Lymphodepletion The process of giving a patient chemotherapy that decreases the number of lymphocytes in the body, to make 
room for the new CAR T-cells

Median The middle value in a sorted list of numbers

Overall response rate Total number of patients whose cancer has either gone away (a complete response) or shrunk
(a partial response)

Refractory Disease that does not respond to treatment

Relapsed Disease that appears again after a period of response to treatment

Second-line Subsequent treatment given when initial (first-line) treatment has failed to show a response, has stopped 
working, or has been stopped because of side effects

Standard of care The currently accepted treatment for a disease. In the context of treatment for relapsed or refractory 
aggressive B-cell non-Hodgkin lymphoma, this is the treating physician’s choice of chemotherapy followed by 
stem cell transplant

Stem cell transplant 
(type: autologous)

A procedure where a patient’s healthy stem cells are removed from their body, the patient receives very high 
doses of chemotherapy, and then the stem cells are infused back into the patient to replace the bone marrow 
cells damaged by chemotherapy; it can be used to treat certain types of cancer that affect the blood

T-cell A type of white blood cell that is an essential part of the immune response. By recognizing molecules on the 
surface of infected cells, T-cells can kill them directly or send signals to recruit other immune cells to help

How was the BELINDA clinical trial conducted?

• Patients at least 18 years of age, with aBNHL that became refractory   or had relapsed   within 1 year of
first treatment, were able to participate in the trial

• Patients were randomly selected to receive tisagenlecleucel or standard of care   treatment, with an
equal chance of receiving either of the two treatments

- Patients in the tisagenlecleucel group could receive bridging chemotherapy   to help control
their disease while they waited for tisagenlecleucel to be manufactured

- Patients in the standard of care   group received chemotherapy, followed by an autologous
stem cell transplant   if they responded well to chemotherapy (patients could have multiple cycles
of chemotherapy, and switch to a different type of chemotherapy, to give them the best chance
of responding)

• Week 6 assessment: disease status was assessed for patients in the tisagenlecleucel group before
infusion, and for patients in the standard of care   group after their initial chemotherapy cycles

• Week 12 assessment: patients’ response to treatment (either tisagenlecleucel or standard of care  )
was assessed

Screening, leukapheresis , 
and cryopreservation   
of the patient’s T-cells  
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Week 0 Week 6 assessment Week 12 assessment

Further chemotherapy (if needed) 
then stem cell transplant

Lymphodepletion  then 
tisagenlecleucel infusion

Optional bridging 
chemotherapy

Chemotherapy

Screening Treatment Safety and efficacy follow-up (5 years)

Group A: Tisagenlecleucel

Group B: Standard of care

Ongoing assessment:

• Every 3 months in the 
first year

• Every 6 months in the 
second year

• Every 12 months to the 
end of the study

• Overall, patients in the tisagenlecleucel group received less chemotherapy during the trial than those in
the standard of care  group

• Hematological disorders  such as anemia were common across both treatment groups

• Overall, 32% of patients receiving tisagenlecleucel and 28% of patients receiving standard of care
died during the clinical trial

- Deaths were due to progressive disease (aBNHL) in 26% of patients receiving tisagenlecleucel and
20% of patients receiving standard of care

- Deaths were due to an adverse event in 6% of patients receiving tisagenlecleucel and 8%
of patients receiving standard of care

Grade 3 or higher
infections15%

Grade 3 or higher   
neurologic adverse events2%

Grade 3 or higher   
cytokine release syndrome5%

Grade 3 or higher
infections17%

Grade 3 or higher adverse event
that was considered to be  
treatment related75%

Grade 3 or higher adverse event
that was considered to be  
treatment related86%

Overall response rates

3
Months

For both treatment groups, the median  time until the first 
sign that the treatment stopped working or the patient 

died (event-free survival ) was

Safety results

Efficacy results

Tisagenlecleucel

46%

Standard of care

43%

Patients with disease progression at Week 6

Standard of care

14%

Tisagenlecleucel

26%

Week 6 assessment (before infusion in the tisagenlecleucel group)
• More patients in the tisagenlecleucel group had disease that was progressing compared with patients

in the standard of care  group

- These patients had worse outcomes at Week 12 after receiving tisagenlecleucel, compared with
patients who did not have disease progression at Week 6

Week 12 assessment

What are the results from the BELINDA clinical trial?

Standard of care group

Received chemotherapy
were able to receive  
a stem cell transplant33%

99%
received two or more 
different types of 
chemotherapy54%

Tisagenlecleucel manufacturing time was short, but the 
overall time to receive tisagenlecleucel was much longer

Tisagenlecleucel group

Received bridging chemotherapy

83%

Tisagenlecleucel group Standard of care group
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What is the BELINDA clinical trial investigating?

• The BELINDA trial is comparing the efficacy and safety of tisagenlecleucel with the current standard of
care   in second-line   for adult patients with aBNHL that became refractory   or had relapsed  within
a year10

• The main aim of this trial (primary outcome) was to determine the amount of time
from the beginning of the trial until the first sign that the treatment stopped working,
or until the patient died (event-free survival  ); except for death, events   were only
taken into account at or after the Week 12 assessment (when event-free survival
was measured)10

- Another aim was to determine the overall percentage of patients who
responded to treatment (overall response rate  )

- The safety profile of tisagenlecleucel was also compared with standard of care
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Locations of the BELINDA trial sites10, 11

Events  included: 
the tumor no 

longer shrinking 
(stabilization); the 

tumor growing 
(progression); 

and death

overall time to receive 
tisagenlecleucel

manufacturing 
turnaround time

52
Days

26
Days

https://clinicaltrials.gov/ct2/show/NCT03570892
https://ash.confex.com/ash/2021/webprogram/Paper155068.html



