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Drug Monograph 
 

Drug/Drug 
Class: 

Kymriah® (tisagenlecleucel) / Antineoplastic agent 

Prepared for: MO HealthNet 
Prepared by: Conduent 

 

 New Criteria    Revision of Existing Criteria 
 

Executive Summary  
 

Purpose: 

The purpose of this monograph is to provide a review of new therapy to 
determine whether the reviewed drug should be made available on an open 
access basis to prescribers, require a clinical edit or require prior authorization 
for use.  

  

Dosage Forms & 
Manufacturer: 

Kymriah® is available as a single-dose unit containing 0.2 to 5.0 x 106 CAR-
positive viable T cells per kg of body weight for patients 50 kg or less, or 0.1 
to 2.5 x 108 CAR-positive viable T cells for patients more than 50 kg, 
suspended in a patient-specific infusion bag.  
 
Manufactured for:  Novartis Pharmaceuticals Corporation, East Hanover, NJ 
07936 

  

Summary of 
Findings: 

Kymriah® is the first FDA approved CAR T gene therapy.  In an open-label, 
multicenter, single-arm trial (N=63), among the 63 infused patients, 52 or 
83% (95% CI, 71 to 91) achieved CR/CRi, all of which were MRD-negative 
(p<0.0001). 

  
Status 
Recommendation: 

 Prior Authorization (PA) Required 
 Clinical Edit 

 Open Access 
 PDL 

   
Type of PA 
Criteria: 

 Increased Risk of ADE 
 Appropriate Indications 

 Preferred Agent 
 Under Solicitation 
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Purpose 
The purpose of this monograph is to provide a review of new therapy to determine whether the 
reviewed drug should be considered a prior authorization drug, a clinical edit drug or an open 
access drug. While prescription expenditures are increasing at double-digit rates, payers are 
evaluating ways to control these costs by influencing prescriber behavior and guide appropriate 
medication usage. This review will assist in the achievement of qualitative and economic goals 
related to health care resource utilization. Restricting the use of certain medications can reduce 
costs by requiring documentation of appropriate indications for use, and where appropriate, 
encourage the use of less expensive agents within a drug class. 
 

Introduction (1) 
Acute lymphoblastic leukemia is a rare of type of cancer of the blood and bone marrow that affects 
white blood cells.  It is the most common childhood cancer with fewer than 200,000 cases per year 
in the US.  
 

Dosage Form(s) (1) 
Kymriah® is available as a single-dose unit containing 0.2 to 5.0 x 106 CAR-positive viable T cells 
per kg of body weight for patients 50 kg or less, or 0.1 to 2.5 x 108 CAR-positive viable T cells for 
patients more than 50 kg, suspended in a patient-specific infusion bag.  
 

Manufacturer (1) 
Manufactured for:  Novartis Pharmaceuticals Corporation, East Hanover, NJ 07936 
 

Indication(s) (1) 
Kymriah® is indicated for: treatment of B-cell precursor acute lymphoblastic leukemia that is 
refractory or in second or later relapse in patients up to 25 years of age.  
 

Clinical Efficacy (1,2) (mechanism of action/pharmacology, comparative efficacy)  

Kymriah® is composed of genetically modified autologous T cells that contain an anti-CD19 
chimeric antigen receptor (CAR) transgene, which identifies and eliminates CD19-expressing 
malignant and normal cells. The CAR recognizes CD19 via a murine single-chain antibody 
fragment; this results in a fusion to the intracellular signaling domains from 4-1BB (CD137) and 
CD3 zeta. The 4-1BB enhances the persistence and expansion of tisagenlecleucel, while the CD3 
zeta is critical for T-cell activation and antitumor activity. 
 
Pharmacokinetics: 

                           Kymriah® 

Distribution High distribution into bone marrow.  

Half Life Responders: 16.8 days 

Non-responders: 2.52 days  
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Acute lymphoblastic leukemia (relapsed or refractory) 

STUDY DESIGN Open-label, multicenter, single-arm trial (N=63) 

INCLUSION 

CRITERIA 

Pediatric and young adults ≤ 25 years old with R/R B-cell precursor acute 

lymphoblastic leukemia  

EXCLUSION 

CRITERIA 

Not specified. 

TREATMENT 

REGIMEN 

Treatment consisted of lymphodepleting chemotherapy (fludarabine 30 

mg/m2 daily for 4 days and cyclophosphamide 500 mg/m2 daily for 2 days) 

followed by a single dose of Kymriah®. Of the 22 patients who had a WBC 

count <1000/μL, 20 received lymphodepleting chemotherapy prior to 

Kymriah® while 2 received Kymriah® infusion without lymphodepleting 

chemotherapy. 53 patients received bridging chemotherapy between time 

of enrollment and lymphodepleting chemotherapy. 

RESULTS The efficacy of Kymriah® was established on the basis of complete 

remission (CR) within 3 months after infusion, the duration of CR, and 

proportion of patients with CR and minimal residual disease (MRD) 

<0.01% by flow cytometry (MRD-negative). Among the 63 infused 

patients, 52 or 83% (95% CI, 71 to 91) achieved CR/CRi, all of which 

were MRD-negative (p<0.0001). 

SAFETY 11 deaths were reported for patients who received Kymriah®, of which 2 

deaths occurred within 30 days of infusion. 7 were disease-related, 3 were 

attributed to infections, and 1 to intracerebral hemorrhage. Of the 2 deaths 

before day 30, 1 patient died with CRS and progressive leukemia and the 

second patient had resolving CRS with abdominal compartment 

syndrome, coagulopathy, and renal failure when an intracranial 

hemorrhage occurred. 

 

Contraindications (1) 
 Specific contraindications have not been determined.  

 

Warnings and Precautions (1) 
 Black box warning: Cytokine release syndrome (CRS), including fatal or life-threatening 

reactions, have been reported. Do not use in patients with active infections or inflammatory 
disorders. Treat severe or life-threatening CRS with tocilizumab and/or corticosteroids. 
Monitoring for at least 4 weeks after treatment recommended. 

 Black box warning: Neurological toxicities, which may be severe or life-threatening, may 
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occur after treatment, including concurrently with CRS. Monitoring recommended and 
provide supportive care as needed. 

 Black box warning: Tisagenlecleucel is available only through a restricted program under a 
Risk Evaluation and Mitigation Strategy (REMS) called the KYMRIAH REMS. 

 Live virus vaccines are not recommended for at least 2 weeks prior to therapy, during 
therapy, and until immune recovery following therapy. 

 Febrile neutropenia has been reported and may be concurrent with cytokine release 
syndrome. 

 Prolonged cytopenias have been reported and may occur for several weeks following 
treatment; prolonged neutropenia has been associated with increased risk of infection. 

 Hepatitis B Virus (HBV) reactivation can occur in patients receiving drugs directed against 
B cells, in some cases resulting in fulminant hepatitis, hepatic failure, and death; prescreen 
patients for HBV, hepatitis C virus and HIV. 

 Hepatitis has been reported in patients who are hepatitis B surface antigen (HBsAg) 
positive and patients who are HBsAg negative but hepatitis B core antibody positive; 
prescreen patients for HBV, hepatitis C virus and HIV. 

 Increased risk of cytokine release syndrome in patients with high pre-infusion tumor burden 
(greater than 50% blasts in bone marrow), uncontrolled or accelerating tumor burden 
following lymphodepleting chemotherapy, active infections, and/or inflammatory processes. 

 Allergic reactions may occur including serious hypersensitivity reactions (eg, anaphylaxis); 
possibly due to dimethyl sulfoxide or dextran 40 contained in drug product. 

 Serious infections, including life-threatening or fatal infections, have been reported; 
monitoring recommended. 

 Hypogammaglobulinemia has been reported and may occur following treatment in patients 
with complete remission; monitoring recommended. 

 Agammaglobulinemia may occur following treatment in patients with complete remission; 
monitoring recommended. 

 Secondary malignancies or recurrence of leukemia may occur; monitoring recommended. 
 

 Adverse Effects (1) 
 

Most common, ≥ 30% Tisagenlecleucel (n=68) 

All Grades (%) Grades 3 or Higher (%) 

Cytokine Release 
Syndrome 

79 49 

Hypogammaglobulinemia 43 7 

Infections-Pathogens 
Unspecified 

41 16 

Pyrexia  40 15 

Decreased Appetite 37 15 

Headache 37 3 

Encephalopathy 34 10 

Hypotension 31 22 
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Drug Interactions (1) 
 Systemic corticosteroids 

 Granulocyte colony-stimulating factors: Sargramostim 

 Live vaccines 
 

Dosage and Administration (1) 

 Pretreatment, give lymphodepleting chemotherapy 2 to 14 days prior to tisagenlecleucel, with 

fludarabine 30 mg/m2 IV daily for 4 days and cyclophosphamide 500 mg/m2 IV daily for 2 days 

starting with the first dose of fludarabine. 

 Premedication, give acetaminophen and diphenhydramine or other H1-antihistamine 30 to 60 

minutes before infusion; only use corticosteroids in case of life-threatening emergency. 

 50 kg or less: 0.2 to 5 x 106 chimeric antigen receptor (CAR)-positive viable T cells per kg 

body weight IV infusion 2 to 14 days after completion of lymphodepleting chemotherapy. 

 Greater than 50 kg: 0.1 to 2.5 x 108 CAR-positive viable T cells IV infusion 2 to 14 days after 

completion of lymphodepleting chemotherapy. 

 

Cost   
 

GENERIC NAME BRAND 
NAME 

MANUFACTURER DOSE COST/ 
TREATMENT* 

Tisagenlecleucel Kymriah® Novartis 
Pharmaceuticals 
Corporation 

 $479,750 

* Maximum Allowable Cost 

Conclusion 
Kymriah® is a CD19-directed genetically modified autologous T cell immunotherapy indicated for 
the treatment of patients up to 25 years of age with B-cell precursor acute lymphoblastic 
leukemia that is refractory or in second or later relapse. In an open-label, multicenter, single-arm 
trial (N=63), among the 63 infused patients, 52 or 83% (95% CI, 71 to 91) achieved CR/CRi, all 
of which were MRD-negative (p<0.0001). Kymriah® carries a black box warning for cytokine 
release syndrome and is available only through a restricted program under a Risk Evaluation 
and Mitigation Strategy (REMS) called the KYRMIAH REMS.  
 

Recommendation 

The MO HealthNet Division recommends prior authorization status for this product. 
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