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OBJECTIVES
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• INDIAN DATA





CAR T

• CAR T cells are T lymphocytes that have been genetically engineered to create 

artificial T cell receptors for use in immunotherapy 

• CAR T cell therapy emerges as a novel therapeutic practice, and now it is at the 

frontier of personalized immunotherapy 

• The most significant advantage of such kind of therapy is that it directly identifies 

and kills tumor antigen without involving a major histocompatibility complex

• Gross and Colleagues were considered the founder of CAR T cell therapy as they 

laid the foundation for the first time
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• 1. Manufacturing of a CAR T-cell product starts with leukapheresis to obtain autologous peripheral blood mononuclear cells 

(PBMC’s). 

• 2. PBMCs are shipped to a centralized corporate GMP facility where they are enriched for T-cells and activated; typically using a 

combination of anti-CD3 and or CD28 antibody coated beads plus or minus stimulating cytokines. 

• 3. The target CAR gene is then transduced into T-cells utilizing a lentiviral vector. 

• 4. The now CAR expressing T-cells are then expanded to well above the target dose (most commonly 2 × 106/kg), viably 

cryopreserved, and then undergo quality control prior to shipping to the requesting hospital.

• 5. Prior to infusion of CAR T-cell therapy, patients will undergo lymphodepleting conditioning chemotherapy, most commonly with 

cyclophosphamide and fludarabine.

• 6, Infusion of CAR T-cells most commonly occurs in the inpatient setting to ensure close monitoring for CRS and ICANS. 









Clinical Management of CAR-T Cell Therapy – Before Infusion
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Patient screening

Biological fitness

Organ function

Frailty score

Informed consent

Disease burden

Consider debulking to reduce risk of cytokine release syndrome

Debulking options: B-ALL – Inotuzumab +/- steroids

B-NHL – R-ICE / R-DHAP / GDP / Alternative / Involved Field Radiotherapy

Timing

Plan for bridging post apheresis, if aggressive disease

Bridging options: Similar to above. If localized disease, consider radiotherapy for B-NHL

Apheresis

Minimum ALC: 100 cells/ul (prefer >400)

Close liaison with manufacturing team for scheduling and logistics

Plan for venous access for leukapheresis procedure

Review medications to stop chemotherapy at least 14 days before apheresis

Stop steroids at least 3 days prior to apheresis

Irradiated red cells and platelets (if needed), such as red cells for priming for low body weight 



Clinical Management of CAR-T Cell Therapy – Infusion
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Planning for Infusion

Close liaison with the manufacturer for scheduling and logistics

Start lymphodepletion preparative regimen (usually Fludarabine and Cyclophosphamide, dose adjusted 

for organ function) on Day -5

Stop steroids at least 3 days prior to infusion

Good venous access

Ensure patient is stable with no active infections such as Covid or bacterial sepsis

Access to Tocilizumab (and Anakinra)

Medical cover 24/7 including access to neurology consultation

During Infusion

Ensure patient is stable with no active infections

Verification of patient identity and infusion bag details by two independent trained medical / nursing staff

Timing infusion preferably between 7am to 2pm

Premedication including antihistamine and paracetamol. DO NOT administer steroids unless life 

threatening emergency

Use normal infusion set (DO NOT use in-line leukodepleting filter)

CRS and ICANS Management

Close monitoring of inflammatory parameters – CRP, LDH, Ferritin, IL6

Regular use of ASTCT app for CRS and ICANS grading

Proactive management  of CRS ensuring sepsis is excluded / covered with appropriate antibiotics

Early use of Tocilizumab, e.g., persistent Grade 1 CRS beyond 24 hours

Prompt access to CRS and ICANS treatment algorithms in the BMT unit

Daily Monitoring

• ICE Score 

• Physical exam

• ECOG Score

• NEWS Score

• Weight

• Vital signs

• Adverse events

• Concomitant medication

• Laboratory parameters

• Complete blood count

• Biochemical panel

• Coagulation panel

• Cytokine level – IL6



Clinical Management of CAR-T Cell Therapy – Infusion
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Prophylaxis

Antiviral / antifungal / anti-PJP / antibiotic as per local guidelines

Regular personal hygiene with chlorhexidine / betadine / benzydamine mouthwash

HEPA filtered room (at least for the duration of neutropenia)

G-CSF (after 14 days), if needed

TPO agonist (after 14 days), if needed

Monitoring Efficacy

Assess efficacy at Day +28 and Day +90

Pharmacovigilance

Compliance with Risk Evaluation and Mitigation Strategy (REMS) for reporting adverse events and 

outcomes
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CART T CELL THERAPY INDIA -TRIALS

• TATA MUMBAI/IMMUNOACT – JUNE 2021

• LEUKEMIA/LYMPHOMA

• NARAYANA HEALTH /IMMUNEEL – BANGALORE APRIL 2022

• LEUKEMIA

• LYMPHOMA

• CMC VELLORE

• LEUKEMIA/LYMPHOMA

• MYELOMA – AURIGENE – MULTI CENTER
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CAR-T Therapy – Approved Products: Global

2017 2018 2019 2020 2021 2022 2023 2024

For B-NHL (MCL) 2020,

and B-ALL 2021

ARI-0001
For B-ALL (Spain)

For B-NHL (DLBCL)

For B-ALL 2017, and

B-NHL (DLBCL) 2018

For Multiple Myeloma

For B-NHL (LBCL)

CD19

CD19 CD19

CD19

CD19

BCMA

CARVYKTI
(ciltacabtagene autoleucel)

For Multiple Myeloma

BCMA

CD19

For B-ALL,

B-NHL

CD19

For B-NHL

AUCATZYL
(obecabtagene autoleucel)

For Precursor B-ALL

CD19
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Relapsed / Refractory

B Cell Malignancies
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Varnimcabtagene Autoleucel

In vivo persistence and B cell aplasia
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001-3002001-2004001-2002001-2001001-1017001-1016
Patient 

I D

Baseline

D + 90



Unpublished, Data under review. DO NOT 
circulate.

28 N
R

NR

3m PFS: Median not 
reached

Median 
(days)

99 N
R

NR

3m OS: Median not 
reached

Median 
(days)



50%

12m ORR

Unpublished, Data under review. DO NOT 
circulate.

CR / 
PR

83% / 
17%

83% / 
17%

50%

18m ORR6m ORR

67%

75% / 
25%

28 N
R

NR

12m PFS: 50%

Median 
(days)

99 N
R

NR

12m OS: 75%

Median 
(days)



4 6*Unpublished, Data under review. DO NOT 
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AESI B-NHL (n=12)

CRS 75% (all G1)

ICANS 0%

TRM 0%

B Cell Aplasia (overall) 100% (90 days to NR)

Persistent B Cell Aplasia at 18 months 67%

Hypogammaglobulinemia 58%

IVIG Use 83%

Cytopenia

G3+ Neutropenia 100%

G3+ Thrombocytopenia 25%

G3+ Anemia 42%

Hospitalization due to infections 33% (all recovered)



4 7*Unpublished, Data under review. DO NOT 
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Subject ID D -28D0 D+150 D+180 D+240 D+300 D+365 D+420 D+480 D+520 D+560

001-1008 B-NHL; 64/M

001-1009 B-NHL; 59/F

001-1011 B-NHL; 34/M    X

001-1012 B-NHL; 40/M   

001-1014 B-NHL; 66/M X

001-1015 B-NHL; 53/M      X

001-1016 B-NHL; 53/F

001-1017 B-NHL; 65/F

001-2001 B-NHL; 31/F

001-2002 B-NHL; 53/M

001-2004 B-NHL; 52/M

001-3002 B-NHL; 50/M  

D+28 D+90

Salvage / Other treatment

Complete Response

Partial Response

Progressive Disease

Efficacy Assessment

Reinfusion of varnim-cel

Bridging Therapy

Allogeneic Transplant

 X Death

Alive at last follow-up











 Clinically meaningful improvements 

seen in all 5 dimensions including 

overall health score

 Mobility, Self Care, Usual Activities, 

Pain / Discomfort, Anxiety / 

Depression

 Sustained through 3 to 12 months after 

varnim-cel infusion 

 Early, sustained and significant 

improvements in EQ-5D parameters 

 Benefits sustained across both age 

(paediatric and adult) and disease 
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N=64

5 1



5 2
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Safety, efficacy and total cost of point-of-care manufactured anti-CD19 CAR-T 
cell therapy in India: VELCART trial
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Abstract

Decentralized or point-of-care (POC) manufacture of CAR-T cells is a 

potential strategy to improve accessibility and reduce cost and logistic 

challenges. A total of 10 relapsed/refractory patients (B cell acute 

lymphoblastic leukemia [B-ALL] N = 6, diffuse large B cell lymphoma 

[DLBCL] N = 4) were enrolled in this POC phase 1 study. Chimeric antigen 

receptor (CAR)-T cells were manufactured using the fully automated 

CliniMACS Prodigy system. The CAR-T cell products had a median 15-fold 

expansion with a median transduction rate of 38%. The immunophenotypic 

characterization indicates a significant increase in central memory and 

effector T cells. All the patients were infused with fresh CAR-T cells. 

Complete remission rates were 100% for B-ALL and 50% for DLBCL. At a 

median follow-up of 15 months, 8 of 10 patients remain without disease 

progression. Adverse events reported were cytokine release syndrome 

grade 2 or higher in 2 of 10 patients. None of the patients developed 

immune effector cell-associated neurotoxicity syndrome. Late hematological 

toxicity of grade 2 or higher was noted only in one patient.



VELCART – CMC VELLORE
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