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EXECUTIVE SUMMARY
This review by the Division of Risk Management (DRM) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for the new molecular entity Zynlonta (loncastuximab tesirine-lpyl) is 
necessary to ensure the benefits outweigh its risks.  ADC Therapeutics SA submitted a Biologic Licensing 
Application (BLA) 761196 for loncastuximab tesirine-lpyl with the proposed indication for the treatment 
of adult patients with relapsed or refractory large B-cell lymphoma after two or more lines of systemic 
therapy, including diffuse large B-cell lymphoma (DLBCL) not otherwise specified, DLBCL arising from low 
grade lymphoma, and high-grade B-cell lymphoma.  The serious risks associated with loncastuximab 
tesirine-lpyl include effusion and edema, myelosuppression, infections, cutaneous reactions, and 
embryo-fetal toxicity.  The applicant did not submit a proposed REMS or risk management plan.

DRM and Division of Hematologic Malignancies 2 (DHM2) agree that a REMS is not necessary to ensure 
the benefits of loncastuximab tesirine-lpyl outweigh its risks.  The efficacy of loncastuximab tesirine-lpyl 
was supported by the LOTIS-2 study, in which the loncastuximab tesirine-lpyl group had an overall 
response rate of 48.3%.  DHM2 recommends accelerated approval based on the currently available data.  
The serious risks associated with loncastuximab tesirine-lpyl of effusion and edema, myelosuppression, 
infections, cutaneous reactions, and embryo-fetal toxicity will be communicated in the warnings and 
precautions section of the label.  The likely prescribers will be oncologists who should have experience 
managing the serious adverse events reported with loncastuximab tesirine-lpyl.

1 Introduction
This review by the Division of Risk Management (DRM) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for the new molecular entity (NME)a Zynlonta (loncastuximab tesirine-lpyl) is 
necessary to ensure the benefits outweigh its risks.  ADC Therapeutics SA submitted a Biologic Licensing 
Application (BLA) 761196 for loncastuximab tesirine-lpyl with the proposed indication for the treatment 
of adult patients with relapsed or refractory large B-cell lymphoma after two or more lines of systemic 
therapy, including diffuse large B-cell lymphoma (DLBCL) not otherwise specified, DLBCL arising from low 
grade lymphoma, and high-grade B-cell lymphoma.1  This application is under review in the Division of 
Hematologic Malignancies 2 (DHM2).  The applicant did not submit a proposed REMS or risk 
management plan.

2 Background
2.1 PRODUCT INFORMATION
Zynlonta (loncastuximab tesirine-lpyl), a NME, is a CD19-directed antibody and alkylating agent 
conjugate, proposed for the treatment of adult patients with relapsed or refractory large B-cell 
lymphoma after two or more lines of systemic therapy, including DLBCL not otherwise specified, DLBCL 
arising from low grade lymphoma, and high-grade B-cell lymphoma.  Loncastuximab tesirine-lpyl is a 
humanized IgG1 kappa monoclonal antibody conjugated to SG3199, a pyrrolobenzodiazepine dimer 

a Section 505-1 (a) of the FD&C Act: FDAAA factor (F): Whether the drug is a new molecular entity.
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cytotoxic alkylating agent, through a protease-cleavable valine-alanine linker.  Loncastuximab tesirine-
lpyl is supplied as a 10 mg vial for IV injection.  The proposed dosing regimen is loncastuximab tesirine-
lpyl 0.15 mg/kg intravenous infusion every 3 weeks for 2 cycles, then 0.075 mg/kg intravenous infusion 
every 3 weeks for subsequent cycles,b  with administration on Day 1 of each cycle (every 3 weeks).  
Loncastuximab tesirine-lpyl is not currently approved in any jurisdiction.  It was designated an orphan 
drug.  If approved, the indication will be approved under accelerated approval based on overall 
response rate (ORR).

2.2 REGULATORY HISTORY
The following is a summary of the regulatory history for loncastuximab tesirine-lpyl BLA 761196 relevant 
to this review:  

 06/08/2017: Orphan drug designation granted

 09/21/2020: BLA 761196 submission for the treatment of adult patients with relapsed or 
refractory large B-cell lymphoma after two or more lines of systemic therapy, including DLBCL 
not otherwise specified, DLBCL arising from low grade lymphoma, and high-grade B-cell 
lymphoma received

 01/26/2021: A Post Mid-cycle meeting was held between the Agency and the Applicant via 
teleconference. The Agency informed the Applicant that based on the currently available data, 
there were no safety issues that require a REMS for loncastuximab tesirine-lpyl.

3 Therapeutic Context and Treatment Options

3.1 DESCRIPTION OF THE MEDICAL CONDITION
Non-Hodgkin lymphoma is the 7th leading cancer type for new cancer cases in males and the 6th leading 
cancer type for new cancer cases in females in the United States.2  The estimated number of new cases 
of non-Hodgkin lymphoma in the United States in 2021 is 81,560.  Diffuse large B-cell lymphoma is a 
subtype of non-Hodgkin lymphoma and accounts for approximately 30% of cases.3,4,c  The five year 
relative survival of Stage 1, Stage 2, Stage 3, and Stage 4 DLBCL is 73.3%, 72.7%, 63.7%, and 52.7%, 
respectively.5,d

3.2 DESCRIPTION OF CURRENT TREATMENT OPTIONS

b Section 505-1 (a) of the FD&C Act: FDAAA factor (D): The expected or actual duration of treatment with the drug.

c Section 505-1 (a) of the FD&C Act: FDAAA factor (A): The estimated size of the population likely to use the drug 
involved.

d Section 505-1 (a) of the FD&C Act: FDAAA factor (B): The seriousness of the disease or condition that is to be 
treated with the drug.
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First line treatment for DLBCL includes RCHOP (rituximab, cyclophosphamide, doxorubicin, vincristine, 
prednisone).3,4  However, 45% to 50% of patients may relapse after initial therapy for DLBCL.4,6  
Treatment for relapsed refractory disease in patients with chemotherapy sensitive disease that are 
eligible for transplant include salvage chemotherapy with autologous stem cell transplant.  Current 
guidelines from the National Comprehensive Cancer Network (NCCN) for DLBCL list a number of 
preferred regimens in the “Second-line and subsequent therapy” section for patients with 
relapsed/refractory disease with intention to proceed to transplant.  In patients with 
relapsed/refractory disease who are not candidates for transplant, the NCCN guidelines state that 
patients should ideally be treated in context of a clinical trial.  

Recently, three CD19-directed genetically modified autologous T cell immunotherapy, axicabtagene 
ciloleucel (Yescarta), tisagenlecleucel (Kymriah), and lisocabtagene maraleucel (Breyanzi), have been 
approved by the FDA for the treatment of relapsed or refractory large B-cell lymphoma after two or 
more lines of systemic therapy.4,7,8,9  Yescarta was approved by the FDA for the treatment of adult 
patients with relapsed or refractory large B-cell lymphoma after two or more lines of systemic therapy, 
including DLBCL not otherwise specified, primary mediastinal large B-cell lymphoma, high grade B-cell 
lymphoma, and DLBCL arising from follicular lymphoma.  Kymriah was approved by the FDA for the 
treatment of adult patients with relapsed or refractory large B-cell lymphoma after two or more lines of 
systemic therapy including DLBCL not otherwise specified, high grade B-cell lymphoma and DLBCL arising 
from follicular lymphoma.  Breyanzi was approved by the FDA for the treatment of adult patients with 
relapsed or refractory large B-cell lymphoma after two or more lines of systemic therapy, including 
DLBCL not otherwise specified (including DLBCL arising from indolent lymphoma), high-grade B-cell 
lymphoma, primary mediastinal large B-cell lymphoma, and follicular lymphoma grade 3B.  These three 
CAR T cell therapies have a boxed warning and REMS with elements to assure safe use (ETASU) to 
mitigate the risks of cytokine release syndrome and neurological toxicities.

4 Benefit Assessment
The pivotal trial NCT 03589469 (LOTIS-2) supporting this application for efficacy and safety consisted of 
a Phase 2, open-label, single arm trial which evaluated loncastuximab tesirine-lpyl in adult patients with 
relapsed or refractory DLBCL after at least 2 prior systemic regimens.1,6,10  Patients (N=145) received 
loncastuximab tesirine-lpyl 0.15 mg/kg every 3 weeks for 2 cycles, then 0.075 mg/kg every 3 weeks for 
subsequent cycles.  The primary endpoint was ORR.  The loncastuximab tesirine-lpyl treatment group 
had an ORR of 48.3% (95% CI 39.9% to 56.7%).  The median duration of overall response was 10.3 
months (95% CI 6.9 to not estimable).  The FDA clinical reviewer recommended accelerated approval 
based on the currently available data.e

e Section 505-1 (a) of the FD&C Act: FDAAA factor (C): The expected benefit of the drug with respect to such disease 
or condition.
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5 Risk Assessment & Safe-Use Conditions
The safety of loncastuximab tesirine-lpyl was evaluated in study NCT 03589469 (LOTIS-2).1,6,10,f  In the 
safety population from LOTIS-2, 145 patients received loncastuximab tesirine-lpyl.  However, the safety 
population for the serious risk in section 5.1 to section 5.5 below included 215 patients with DLBCL from 
LOTIS-2 and NCT 02669017 (ADCT-402-101).  Discontinuation due to an adverse event occurred in 19% 
of the loncastuximab tesirine-lpyl group.  Common adverse reactions reported with loncastuximab 
tesirine-lpyl included thrombocytopenia, increased gamma-glutamyl transferase, neutropenia, anemia, 
hyperglycemia, transaminase elevation, fatigue, hypoalbuminemia, rash, edema, nausea, and 
musculoskeletal pain.

Eight deaths due to treatment emergent adverse events were reported in the LOTIS-2 study in the 
loncastuximab tesirine-lpyl group.6  The causes of death due to treatment emergent adverse events 
included sepsis/septic shock (N=2), hemorrhage (hemoptysis and GI hemorrhage) (N=2), pneumonia, 
acute kidney injury, progressive disease, and small intestinal hemorrhage. 

The serious risksg associated with loncastuximab tesirine-lpyl which include effusion and edema, 
myelosuppression, infections, cutaneous reactions, and embryo-fetal toxicity are summarized in the 
sections below.  

5.1  EFFUSION AND EDEMA
Section 5.1 of the draft labeling states that serious effusion and edema have been reported with 
loncastuximab tesirine-lpyl.  Grade 3 edema was reported in 3% of patients and Grade 3 pleural effusion 
was reported in 3% of patients.  Grade 3 or 4 pericardial effusion was reported in 1% of patients.  The 
proposed label recommends monitoring for new or worsening edema or effusions.  It recommends 
withholding loncastuximab tesirine-lpyl for Grade 2 or greater edema or effusion until the toxicity 
resolves.  If approved, this risk will be communicated in the warnings and precautions section of the 
label. 

5.2 MYELOSUPPRESSION

f Section 505-1 (a) of the FD&C Act: FDAAA factor (E): The seriousness of any known or potential adverse events 
that may be related to the drug and the background incidence of such events in the population likely to use the 
drug.

g Any adverse drug experience occurring at any dose that results in any of the following outcomes: Death, a life-
threatening adverse drug experience, inpatient hospitalization or prolongation of existing hospitalization, a 
persistent or significant disability/incapacity, or a congenital anomaly/birth defect. Important medical events that 
may not result in death, be life-threatening, or require hospitalization may be considered a serious adverse drug 
experience when, based upon appropriate medical judgment, they may jeopardize the patient or subject and may 
require medical or surgical intervention to prevent one of the outcomes listed in this definition.
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Section 5.2 of the draft labeling states that loncastuximab tesirine-lpyl may cause serious or severe 
myelosuppression, including neutropenia, thrombocytopenia, and anemia.  Grade 3 or 4 neutropenia 
was reported in 32% of patients,  thrombocytopenia was reported in 20% of patients, and 

 anemia was reported in 12% of patients.  In addition, Grade 4 neutropenia was reported in 
21% of patients and Grade 4 thrombocytopenia was reported in 7% of patients.  The proposed label 
recommends monitoring complete blood counts throughout treatment and  to consider prophylactic 
granulocyte colony-stimulating factor as applicable.  If approved, this risk will be communicated in the 
warnings and precautions section of the label. 

5.3 INFECTIONS
Section 5.3 of the draft labeling states that fatal and serious infections, including opportunistic 
infections, have been reported with loncastuximab tesirine-lpyl.  Grade 3 or higher infections were 
reported in 10% of patients.  Fatal infections were reported in 2% of patients. The proposed label 
recommends monitoring for any new or worsening signs or symptoms consistent with infection.  It also 
recommends withholding loncastuximab tesirine-lpyl for Grade 3 or 4 infection until infection has 
resolved.  If approved, this risk will be communicated in the warnings and precautions section of the 
label. 

5.4 CUTANEOUS REACTIONS
Section 5.4 of the draft labeling states that serious cutaneous reactions have been reported with 
loncastuximab tesirine-lpyl.  Grade 3 cutaneous reactions, including photosensitivity reaction, rash 
(including exfoliative and maculo-papular), and erythema, occurred in 4% of patients.  The proposed 
label recommends monitoring for new or worsening cutaneous reactions, including photosensitivity 
reactions.  It recommends withholding loncastuximab tesirine-lpyl for Grade 3 cutaneous reactions until 
resolution.  It also recommends advising patients to minimize or avoid exposure to direct natural or 
artificial sunlight including exposure through glass windows and to protect skin from exposure to 
sunlight by wearing sun-protective clothing and/or the use of sunscreen products.  If approved, this risk 
will be communicated in the warnings and precautions section of the label. 

5.5 EMBRYO-FETAL TOXICITY
Loncastuximab tesirine-lpyl may cause fetal harm based on the mechanism of action of the drug.  No 
clinical data is available with loncastuximab tesirine-lpyl in pregnancy in humans.  The proposed label 
states .  The proposed label recommends  

 that 
effective contraception be used during treatment and for 9 months after the last dose.  In addition, in 
males with a female partner of reproductive potential it is recommended that effective contraception 
be used during treatment and for 6 months after the last dose.  If approved, this risk will be 
communicated in the warnings and precautions section of the label. 

6 Expected Postmarket Use
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If approved, loncastuximab tesirine-lpyl will primarily be used in both inpatient and outpatient (such as 
infusion centers) settings.  The likely prescribers will be oncologists.

7 Risk Management Activities Proposed by the Applicant
The Applicant did not propose any risk management activities for loncastuximab tesirine-lpyl beyond 
routine pharmacovigilance and labeling. 

8 Discussion of Need for a REMS
The FDA clinical reviewer recommends approval of loncastuximab tesirine-lpyl on the basis of the 
efficacy and safety information currently available.  The indication will be approved under accelerated 
approval based on ORR.  The efficacy of loncastuximab tesirine-lpyl was supported by the LOTIS-2 study, 
in which the loncastuximab tesirine-lpyl group had an ORR of 48.3%.  The serious risks associated with 
loncastuximab tesirine-lpyl of effusion and edema, myelosuppression, infections, cutaneous reactions, 
and embryo-fetal toxicity will be communicated in the warnings and precautions section of the label.

The estimated number of new cases of non-Hodgkin lymphoma in the United States in 2021 is 81,560.  
Diffuse large B-cell lymphoma is a subtype of non-Hodgkin lymphoma and accounts for approximately 
30% of cases.  After initial therapy for DLBCL, 45% to 50% of patients may relapse.  Based on the LOTIS-2 
study, treatment with loncastuximab tesirine-lpyl offers a treatment option to patients with relapsed or 
refractory large B-cell lymphoma after two or more lines of systemic therapy, including DLBCL not 
otherwise specified, DLBCL arising from low grade lymphoma, and high-grade B-cell lymphoma.  The 
likely prescribers will be oncologists who should have experience managing the serious adverse events 
reported with loncastuximab tesirine-lpyl.  Based on the efficacy and risks associated with 
loncastuximab tesirine-lpyl for the treatment of adult patients with relapsed or refractory large B-cell 
lymphoma after two or more lines of systemic therapy, including DLBCL not otherwise specified, DLBCL 
arising from low grade lymphoma, and high-grade B-cell lymphoma, the DRM and DHM2 agree that a 
REMS is not necessary to ensure that the benefits outweigh the risks.   

9 Conclusion & Recommendations
Based on the clinical review, the benefit-risk profile is favorable therefore, a REMS is not necessary for 
loncastuximab tesirine-lpyl to ensure the benefits outweigh the risks. At the time of this review, 
evaluation of safety information and labeling was ongoing.  Please notify DRM if new safety information 
becomes available that changes the benefit-risk profile; this recommendation can be reevaluated.  

10Appendices
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