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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 Kimmtrak (tebentafusp) is necessary to ensure 
the benefits outweigh its risks.  Immunocore Ltd. submitted a Biologic Licensing Application (BLA) 
761228 for Kimmtrak with the proposed indication for treatment of HLA-A*02:01-positive adult patients 
with unresectable or metastatic uveal melanoma. The risks associated with Kimmtrak include the 
cytokine release syndrome, skin reactions, elevated liver enzymes, and embryo-fetal toxicity.  The 
Applicant did not submit a proposed REMS but proposed voluntary risk management activities with this 
application.  

DRM and the Division of Oncology 3 have determined that a REMS is not needed to ensure the benefits 
of Kimmtrak outweigh its risks.  The risks of cytokine release syndrome, skin reactions, elevated liver 
enzymes, and embryo-fetal toxicity will be described in the Warnings and Precautions section of the 
label.  The risk of cytokine release syndrome will also be communicated in a boxed warning to alert 
healthcare providers of the serious and potentially life-threatening risk. Kimmtrak will likely be 
administered in infusion centers and prescribed by oncologists who have the training in monitoring, 
diagnosing, and managing the aforementioned risks. Additionally, the Applicant proposed a voluntary 
risk management plan to inform healthcare providers of the risk of cytokine release syndrome. The 
voluntary risk management plan included a distribution of educational materials to likely healthcare 
providers. The Applicant submitted a Dear Healthcare Provider Letter and a draft “educational 
material/treatment guidelines” that describes the risk and management of cytokine release syndrome. 
The proposed materials are considered promotional and are under review by the Office of Prescription 
and Drug Promotion.  
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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) Kimmtrak (tebentafusp) is necessary to 
ensure the benefits outweigh its risks.  Immunocore Ltd. (the Applicant) submitted a Biologic Licensing 
Application (BLA) 761228 for Kimmtrak with the proposed indication for treatment of HLA-A*02:01-
positive adult patients with unresectable or metastatic uveal melanoma. This application is under review 
in the Division of Oncology 3 (DO3). The Applicant did not submit a REMS with this application but 
proposed voluntary risk management activities.  

2. Background 

2.1. Product Information 

Kimmtrak (tebentafusp), a new molecular entity,a is a first in class bispecific peptide-HLA-directed CD3 T 
cell engager, proposed for treatment of HLA-A*02:01-positive adult patients with unresectable or 
metastatic uveal melanoma (mUM).  The proposed dosing of Kimmtrak is 20 mcg intravenously on Day 
1, 30 mcg intravenously on Day 8, 58 mcg on Day 15 and 68 mcg once every week thereafter until 
disease progression or unacceptable adverse events.b  Kimmtrak is proposed as 100 mcg/0.5 mL solution 
in a single-dose vial. Kimmtrak is likely to be administered in the inpatient setting or infusion centers.  
Kimmtrak is not currently approved in any jurisdiction and the application has received orphan drug, 
breakthrough therapy, and fast track designation. 

2.2. Regulatory History 

The following is a summary of the regulatory history for BLA 761228 relevant to this review:   

• 01/21/2016:  Orphan Drug designation granted 

• 04/01/2019:  Fast Track designation granted 

• 02/18/2021:  Breakthrough Therapy designation granted 

• 06/23/2021:  BLA 761228 submitted for the treatment of HLA-A*02:01-positive adult patients 
with unresectable or metastatic uveal melanoma 

• 10/06/2021:  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 Kimmtrak 

• 11/22/2021:  A Late Cycle meeting was held between the Agency and the Applicant via 
teleconference.  The Agency informed the Applicant that the risk of cytokine release syndrome 

 
a Section 505-1 (a) of the FD&C Act: FDAAA factor (F): Whether the drug is a new molecular entity. 
b Section 505-1 (a) of the FD&C Act: FDAAA factor (D): The expected or actual duration of treatment with the drug.  
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(CRS) will be communicated through a boxed warning.  The Agency requested the Applicant to 
provide a voluntary plan for communicating the risk of CRS beyond product labeling (e.g., Dear 
Healthcare Provider Letter or other means).  The Applicant acknowledged the Agency’s 
comments and stated they plan to submit educational documents regarding the risk of CRS. 

• 12/01/2021:  The Applicant submitted a response to the proposed label changes that includes 
.  The 

Applicant stated their intent to submit developed treatment guidelines for healthcare providers 
that will describe the risk and management of CRS and plan to submit the educational materials 
along with a plan for its distribution. 

• 12/10/2021: The Applicant submitted a proposed labeling with a boxed warning for the risk of 
CRS as well as a Dear Healthcare Provider Letter and an educational material/treatment guide. 

 

3. Therapeutic Context and Treatment Options 

3.1. Description of the Medical Condition 

Uveal melanoma is a life-threatening malignancy of the uveal tract (iris, ciliary body, and choroid) of the 
eye.  Uveal melanoma is a rare cancer accounting for 3% to 5% of recorded melanoma cases in the U.S.1  
The incidence of uveal melanoma is approximately six cases per one million people per year.2,c  
Incidence varies by race, with an estimated 0.31 Black, 0.38 Asian, 1.67 Hispanic, and 6.02 non-Hispanic 
White cases in the U.S. per million people per year.3  The majority of patients with uveal melanoma are  
non-Hispanic Whites and this group tends to possess a series of susceptibility factors for melanocyte 
lesions, such as fair skin, green or blue eyes and blonde or red hair.4 

Approximately 20 to 30% of patients diagnosed with a primary uveal melanoma die of systemic 
metastases within five years of diagnosis, with 45% dead within 15 years.5  Up to 50% of patients with 
uveal melanoma develop metastatic disease.6 Metastases are most frequently localized to the liver 
(90%)7 which is associated with a poor prognosis because few patients are candidates for curative 
surgery.6 One-year survival of patients with mUM is reported to be 15%, with reported median survival 
ranging from 4 to 15 months.6,d  Enucleation is required in about 20 to 40% of patients.8 

 

3.2. Description of Current Treatment Options 

There are currently no FDA approved treatments for mUM.  Treatment of uveal melanoma before it 
metastasizes consists of non-pharmacological therapies:  laser therapy, radiation therapy (e.g. 
brachytherapy, proton beam therapy, or stereotactic radiation) and surgery (including up to 

 
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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enucleation).9  It is not known whether these treatments prolong survival.8  Radiotherapy has the risks 
of causing damage to the normal structures of the eye, leading to retinopathy, cataracts, retinal 
detachment, and glaucoma.  Surgery and/or enucleation carries the potential risk of tumor seeding.10  
Radiotherapy is the most common treatment for uveal melanoma and enucleation is considered in 
situations where radiotherapy would not result in a favorable outcome.10 These non-pharmacological 
therapies are for non-metastatic disease and there is no proven standard of care for mUM. As a result, 
there is a significant unmet medical need for the mUM patient population. 

Other treatments for different types of melanoma are occasionally attempted as therapy despite very 
limited activity and differences between these distinct diseases and mUM. Although DTIC-Dome 
(dacarbazine), Yerovy (ipilimumab), Opdivo (nivolumab), and Keytruda (pembrolizumab) are approved 
for metastatic or unresectable malignant melanoma,6 none are approved for the treatment of mUM 
(See Table 1 in the Appendix). 

4. Benefit Assessment 

The pivotal study IMCgp100-202 (referred to as Study 202) supporting this application consisted of a 
phase-II randomized, open-label, active-controlled, multicenter study which evaluated the safety and 
efficacy of Kimmtrak versus an investigators choice (IC) of medication (dacarbazine, ipilimumab, or 
pembrolizumab).  Inclusion criteria included patients who were HLA-A*02:01 genotype positive, ≥ 18 
years of age, had histologically or cytologically confirmed mUM, no prior systemic therapy, no regional 
liver-directed therapy, had Eastern Cooperative Oncology Group Performance Scores (ECOG PS) of 0 
(fully active) or 1 (restricted in physically strenuous activity), and no systemic or untreated central 
nervous system (CNS) metastases.  Exclusion criteria included patients with a history of severe 
hypersensitivity to other biologic drugs or monoclonal antibodies (mABs), clinically significant cardiac or 
impaired cardiac function, active infection requiring systemic antibiotic therapy, known Human 
Immunodeficiency Virus (HIV) positive, active hepatitis B or C virus infection, history of adrenal 
insufficiency; interstitial lung disease; pneumonitis requiring corticosteroid treatment or current 
pneumonitis; colitis or inflammatory bowel disease, treatment with systemic steroid therapy or any 
other immunosuppressive medication, radiotherapy within two weeks of first dose of study drug, and 
use of hematopoietic colony-stimulating growth factors. 

A total of 378 patients were randomized at 58 sites in 14 countries between October 4, 2017 and June 
18, 2020.  Patients were randomized 2:1, 252 patients received Kimmtrak and 126 patients received IC 
(pembrolizumab n=103, ipilimumab n=16, and dacarbazine n=7).  Treatment continued until 
radiographic progression, unacceptable toxicity, investigator decision, or patient withdrawal of consent.  
Treatment beyond progression per Response Evaluation Criteria in Solid Tumors (RECIST) criteria was 
allowed for Kimmtrak, ipilimumab, and pembrolizumab. 

The study population had a median age of 64 years (range 23 to 92). A total of 50.3% (190) were male 
and 87% (329) were White.  The reported ethnicity was Hispanic or Latino in 2.4% of patients.  The 
Kimmtrak group and the IC group were well balanced among these demographics. 
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The primary endpoint of Study 202 was overall survival (OS) in all patients randomized to Kimmtrak 
versus all patients randomized to IC, defined as the time from randomization until death by any cause.  
This study population was named the intent-to-treat (ITT) analysis set. Key secondary endpoints tested 
sequentially after OS included progression free survival (PFS), and overall response rate (ORR). 

The median OS was 21.7 months (95% confidence interval (CI): 18.6, 28.6) for the Kimmtrak group and 
16.0 months (95% CI: 9.7, 18.4) for the IC group (HR=0.51, 95% CI 0.37, 0.71; p<0.0001).e  Median PFS 
was 3.3 months (95% CI: 3, 5) for the Kimmtrak group vs 2.9 months (95% CI: 2.8, 3) for the IC group 
(HR=0.73; 95% CI 0.58, 0.94; p<0.0139).  ORR was 9.1% (95% CI: 5.9, 13.4) for the Kimmtrak group vs 
4.8% (95% CI: 1.8, 10.1) for the IC group. However, ORR was not formally tested at the interim analysis 
because the prespecified time point (nine months follow up) for statistical comparison of ORR has not 
yet been reached. 

The clinical reviewer concluded that Kimmtrak demonstrated efficacy in previously untreated HLA-
A*0201 positive patients with unresectable uveal melanoma. 

Refer to the FDA NDA Multidisciplinary Review and Evaluation: BLA 731228 Kimmtrak (tebentafusp) for 
more information.11 

5. Risk Assessment & Safe-Use Conditions 

The Kimmtrak arm of Study 202, consisted of 245 patients with metastatic uveal melanoma that made 
up the safety database.  The median duration of exposure to Kimmtrak was 23 weeks. 

Adverse reactions that led to a permanent discontinuation of Kimmtrak occurred in eight (3.2%) 
patients.  The adverse reactions consisted of anaphylactic reaction, brain oedema, cytokine release 
syndrome, fatigue, hepatoxicity, hypotension, nausea, and spinal cord compression.  Of these, brain 
oedema, nausea, and spinal cord compression were not considered to be drug related by the 
investigator. 

There were 87 deaths in the Kimmtrak group and 63 deaths in the IC group.  The vast majority of deaths 
were due to disease progression. None of the deaths were considered to be related to Kimmtrak by the 
investigator. 

Grade 3-4 treatment emergent adverse events (TEAEs) that occurred in > 5% of the Kimmtrak arm 
included rashes/eruptions/exanthems (18%), vascular hypertension disorder (9%), liver function analysis 
(8%), and asthenic conditions (6%). 

Severe adverse events (SAEs) that occurred in > 2% of the Kimmtrak arm included immune disorder 
(10%), epidermal and dermal conditions (5%), gastrointestinal signs and symptoms (2.9%), hepatic and 
hepatobiliary disorders (2.9%), body temperature conditions (2.4%), and decreased and nonspecific 
blood pressure disorder and shock (2%). 
 

 
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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5.1. Cytokine Release Syndrome 

In patients receiving Kimmtrak in Study 202 (n=252), Grade 2 CRS or higher occurred in 77% of patients 
receiving Kimmtrak, with 84% experiencing episodes of CRS the day of infusion.  Grade 3 CRS was 
reported for 2 patients (0.8%).  There were no Grade 4 CRS or deaths reported. All patients in Study 202 
were monitored for at least 16 hours after dosing as an inpatient. In the two patients with Grade 3 CRS, 
CRS emerged after 1 day and 22 days (mean and median 11.5 days).   All CRS symptoms were reversible 
and were mostly managed with intravenous fluids, antihistamines, non-steroidal inflammatory drugs, or 
a single dose of corticosteroid.  CRS led to permanent discontinuation in 1.2% of patients. 

The risk of CRS, which may be life threatening, will be communicated in warnings and precautions and a 
box warning to inform healthcare professionals of this serious risk.  The label advises healthcare 
providers to ensure patients are euvolemic prior to initiating the infusions of Kimmtrak and to monitor 
patients in an appropriate healthcare setting for signs or symptoms of CRS for at least 16 hours following 
the first three infusions.  Providers are instructed to withhold or discontinue Kimmtrak depending on 
severity of CRS and to monitor fluid status, vital signs, and oxygenation level. 

5.2. Skin Reactions 

Skin reactions, including rash, pruritis, and cutaneous edema, were observed in the Kimmtrak clinical 
program.  Skin reactions of any grade occurred in 91% of patients treated with Kimmtrak.  Most skin 
reactions were Grade 2 (44%) and some patients experienced Grade 3 (21%) events.  No Grade 4 or 5 
events were observed. Severity and frequency decreased following each of the first three Kimmtrak 
infusions and the median onset was one day.   

The risk of skin reactions will be included in warnings and precautions, the label advises healthcare 
providers to manage skin reactions with antihistamines and topical or systemic steroids and to withhold 
or permanently discontinue Kimmtrak depending on persistence and severity of symptoms. 

5.3. Elevated Liver Enzymes  

Elevations in liver enzymes including increases in alanine aminotransferase (ALT) or aspartate 
aminotransferase (AST) were observed in 65% of patients treated with Kimmtrak in the safety 
population.  Grade 3 or greater elevations in liver enzymes outside the setting of CRS occurred in 
approximately 8% of patients and elevations in liver enzymes led to permanent discontinuation in 0.4% 
of patients. 

The risk of elevated liver enzymes will be included in warnings and precautions, the label advises 
healthcare providers to monitor ALT, AST, and total blood bilirubin prior to the start and during 
Kimmtrak infusions and recommends withholding or discontinuing according to severity. 

5.4. Embryo-Fetal Toxicity 

Based on Kimmtrak’s mechanism of action, it is believed that embryo-fetal toxicity may occur when 
Kimmtrak is administered during pregnancy.   
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The risk of embryo-fetal toxicity will be included in warnings and precautions, the label advises females 
of reproductive potential to use effective contraception during treatment with Kimmtrak and for one 
week after the last dose. 

6. Expected Postmarket Use 

Kimmtrak will be administered in both inpatient and outpatient settings (e.g., infusion centers) and the 
likely prescribers are oncologists, who should be able to monitor, diagnose, and manage the 
aforementioned risks.  

7. Risk Management Activities Proposed by the Applicant 

The Applicant did not propose a REMS for Kimmtrak beyond routine pharmacovigilance and labeling.  

7.1. Other Proposed Risk Management Activities 

The Applicant proposed a voluntary risk management plan to inform healthcare providers of the risk of 
CRS, which included a distribution of educational materials. The Applicant submitted a Dear Healthcare 
Provider Letter and an educational material/treatment guide that describes the risk and management of 
CRS. 

Reviewer’s Comments: We note that the activities proposed by the Applicant are voluntary and outside 
the scope of the REMS program.  These materials are considered promotional and are under review by 
the Office of Prescription Drug Promotion.   

8. Discussion of Need for a REMS 

The clinical reviewer recommends approval of Kimmtrak for the treatment of HLA-A*02:01-positive 
adult patients with unresectable or metastatic uveal melanoma based on the efficacy and safety 
information currently available. 

Patients with mUM have a poor prognosis with one-year survival reported to be approximately 15%.  
Currently, there is no treatment for mUM. Laser therapy, radiation therapy and surgery can be 
attempted if the patient is diagnosed before metastasis, however it is unclear if these treatments 
improve survival.  Other therapies, such as DTIC-Dome (dacarbazine), Yervoy (ipilimumab), Opdivo 
(nivolumab), and Keytruda (pembrolizumab) are sometimes used for mUM with limited success. As a 
result, there is an unmet need for medications that treat mUM. 

The serious risks associated with Kimmtrak are CRS, skin reactions, elevated liver enzymes and embryo-
fetal toxicity.  The serious risks of elevated liver enzymes and embryo-fetal toxicity are similar to other 
products used to treat unresectable or metastatic melanoma, such as DTIC-Dome , Yervoy, Opdivo, and 
Keytruda. DTIC-Dome 12 is associated with hepatic toxicity and Yervoy,13 Opdivo,14 and Keytruda15 all 
have the risk of embryo-fetal toxicity. None of these products are currently approved with a REMS and 
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the risks are described and communicated through the Warnings and Precautions in labeling.f  The likely 
prescribers of Kimmtrak should be familiar with recognizing and managing the risks of elevated liver 
enzymes and the need to counsel patients about the risk of embryo-fetal toxicity.  

The main safety concern of Kimmtrak is the risk of CRS. CRS is an acute systemic inflammatory syndrome 
characterized by fever and multiple organ dysfunction that can be triggered by immunotherapy, such as 
the chimeric antigen receptor (CAR)-T cell therapy and bispecific antibody therapy for the treatment of 
several hematologic malignancies.16 As a result of engaging T-cell, subsequent activation of bystander 
immune cells can occur that results in massive release of cytokines. The severity of CRS can vary from 
mild symptoms of fever to severe and life-threatening. Timely diagnosis and management of CRS is 
critical in preventing or reducing the frequency of severity (e. g. patient monitoring, concomitant 
therapy, dosage modifications, and administration in a specific clinical setting). Kimmtrak is a CD3 T cell 
engager with a serious risk of CRS. In Study 202, grade 2 CRS or higher occurred in 77% of patients 
receiving Kimmtrak with 0.8% of patients reported to have Grade 3 CRS; there were no reports of grade 
4 CRS or death.  DRM, DO3, and Division of Hematologic Malignancies (DHM) discussed the risk of CRS 
with Kimmtrak as well as other products that also have the risk of CRS; this includes Blincyto, Kymriah, 
Yescarta and Tecartus.  The DHM consult recommended a communication plan REMS for Kimmtrak, 
noting that Blincyto was approved with a communication plan REMS to mitigate the risk of CRS.17   

Blincyto, a bi-specific t-cell engager, was approved in 2014 with a REMS for the treatment of acute 
lymphoblastic leukemia (ALL) and comprised of a communication plan to mitigate the risks of CRS, 
neurological toxicities, and the risk of preparation and administration errors.17 CRS was reported in 15% 
of patients with relapsed or refractory ALL and in 7% of patients with minimal residual disease positive 
ALL.  The medical reviewer who performed the safety analysis stated that there were 13 deaths (13 of 
475 patients) that occurred within 30 days of the last dose of Blincyto. Most deaths were due to 
infection; however, five deaths were concluded to have potentially resulted from a direct toxicity from 
Blincyto. In all five cases, the clinical manifestations were attributed to or similar to those expected for 
CRS.  During clinical trials, Blincyto was also associated with a risk of medication errors that could result 
in an increased risk of CRS.  Additionally, at the time of the approval of Blincyto, CRS was a risk that was 
not typically associated with other hematology and oncology treatments for ALL that would cause this 
degree of CRS.  Therefore, the Blincyto REMS was determined to be necessary to ensure the benefits 
outweigh the risks. Compared to Kimmtrak, Grade 3 CRS was reported in 0.8% of patients receiving 
Kimmtrak, there were no Grade 4 CRS, no deaths, and no medication errors detected in the Kimmtrak 
clinical trials.  

Another well-known immunotherapy that is associated with CRS is the class of CAR-T cell therapy for 
various hematologic malignancies, which includes Kymriah, Yescarta, Tecartus, Breyanzi and Abecma. All 
of these products are approved with REMS with elements to assure safe use to mitigate the risk of CRS 
and neurological toxicities.18,19,20,21,22  Because of the incidence and severity of CRS reported during 

 
f Yervoy was approved on March 25, 2011 with a communication plan REMS to mitigate the risk of severe and fatal 
immune-mediated adverse drug reactions and released on March 16, 2015.   
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clinical trials, the REMS for Kymriah, Yescarta, Tecartus, Breyanzi, and Abecma includes restricting the 
drug to certain healthcare settings and the safe use condition that two doses of tocilizumab (a 
monoclonal antibody used as a supportive measure to manage CRS) are on site prior to infusion for each 
patient and are ready for administration within two hours. During the clinical development of the CAR-T 
cell therapies, the incidence of Grade 3 CRS or greater for Kymriah, Yescarta, Tecartus, Breyanzi, and 
Abecma was 49%, 13%, 18%, 4%, and 9%, respectively. Some of the serious outcomes across these 
products included cardiac arrythmias, cardiac arrest, cardiac failure, renal insufficiency, respiratory 
failure, multiple organ dysfunction, hypotension, hypoxia, and respiratory failure. Fatal outcomes 
related to severe CRS have occurred following treatment with these products. Tocilizumab was given in 
50%, 45%, 62%, 23%, and 54% of patients for Kymriah, Yescarta, Tecartus, Breyanzi, and Abecma, 
respectively, for CRS management. The class of CAR-T cell therapies is associated a higher incidence and 
severity of CRS with more devastating effects as compared to what was observed in the Study 202 for 
Kimmtrak. 

Although infrequent, CRS was also reported after treatment with other immune therapies, such as 
rituximab,23 obinutuzumab,24 alemtuzumab,25 brentuximab,26 nivolumab,27 and other protein-based 
oncologic drugs, such as oxaliplatin28 and lenalidomide.29 Opdivo (nivolumab) is one of the few drugs 
that are used for mUM but with limited success.  With more CRS reported for various oncologic products 
over the years, it is likely that oncologists and healthcare settings administering the infusion are aware 
of monitoring, diagnosing, and managing the risk of CRS.  

This reviewer has determined that a REMS is not necessary to ensure the benefits outweigh the risk of 
CRS for Kimmtrak. As described above, the occurrence and severity of CRS with Kimmtrak appears to be 
less than other products approved with a REMS to mitigate the risk of CRS. As Kimmtrak is a CD3 T-cell 
engager, the risk of CRS will be described in the box warning to alert healthcare providers of the risk and 
the monitor patients for at least 16 hours following first three infusions and then as clinically indicated.  
Furthermore, the Applicant proposed a voluntary risk management plan to distribute a Dear Healthcare 
Provider Letter with a training guide to healthcare providers regarding the risk of CRS.  The prescribers 
of Kimmtrak and healthcare settings that administer these types of biologics may be aware of the risk of 
CRS and may have some experience with other products that are associated with CRS. The remaining 
risks of skin reactions, elevated liver enzymes, and embryofetal toxicity will be described in the 
Warnings and Precautions section of the label.  

The review team is in agreement and concludes that the benefits for patients for treatment of HLA-
A*02:01-positive adult patients with unresectable or metastatic uveal melanoma, outweigh potential 
risks associated with Kimmtrak.   

9. Conclusion & Recommendations 

Based on the clinical review, the benefit-risk profile is favorable therefore, a REMS is not necessary for 
Kimmtrak 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. 
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10. Appendices 

10.1. Table 1:  Treatments for Metastatic Melanoma 

Product Trade 
Name (Generic) 

Year of Approval 

Indication Dosing and 
Administration 

Risk Management Approaches/Boxed Warning, 
Medication Guide 

Chemotherapeutic Agents 

DTIC-Dome 

(dacarbazine)12 

1975 

Treatment of metastatic malignant 
melanoma 

2 to 4.5 mg/kg/day for 10 
days repeated at 4 week 
intervals  

Warnings and Precautions:  Hemopoietic depression, 
hepatic toxicity, carcinogenic and teratogenic 

Human Monoclonal Antibodies 

Yervoy 

(ipilimumab)13 

2011 

Treatment of unresectable or 
metastatic melanoma in adults and 
pediatric patients 12 years and older 

3 mg/kg every 3 weeks for 
a maximum of 4 doses  

Warning and Precautions:  Severe and fatal immune-
mediated adverse reactions, infusion-related reactions, 
complications of allogeneic hematopoietic stem cell 
transplantation, embryo-fetal toxicity 

Opdivo 

(nivolumab)14 

2014 

Treatment of patients with 
unresectable or metastatic melanoma 
and disease progression following 
ipilimumab and, if BRAF V600 mutation 
positive, a BRAF inhibitor 

3 mg/kg as an intravenous 
infusion over 60 minutes 
every 2 weeks 

Warning and Precautions:  Severe and fatal immune-
mediated adverse reactions, infusion-related reactions, 
complications of allogeneic hematopoietic stem cell 
transplantation, embryo-fetal toxicity, and increased 
mortality in patients with multiple myeloma when Opdivo 
is added to a thalidomide analogue and dexamethasone 

Keytruda 

(pembrolizumab)15 

2014 

Treatment of patients with 
unresectable or metastatic melanoma 
and for the adjuvant treatment of 
patients with melanoma with 
involvement of lymph node(s) following 
complete resection 

200 mg every 3 weeks or 
400 mg every 6 weeks 

Warnings and Precautions:  Severe and fatal immune-
mediated adverse reactions, Infusion-related reactions, 
Complications of allogeneic hematopoietic stem cell 
transplantation, increased mortality in patients with 
multiple myeloma when Keytruda is added to a 
thalidomide analogue and dexamethasone, Embryo-Fetal 
toxicity 

 

 

 

 

 

 

 

Reference ID: 4919231



13 

 

10.2. References 

 
1 Chang AE, Karnell LH, Menck HR. The National Cancer Data Base report on cutaneous and noncutaneous 
melanoma: a summary of 84,836 cases from the past decade. The American College of Surgeons Commission on 
Cancer and the American Cancer Society. Cancer. 1998;83(8):1664-1678. doi:10.1002/(sici)1097-
0142(19981015)83:8<1664::aid-cncr23>3.0.co;2-g 

2 Singh AD, Turell ME, Topham AK. Uveal melanoma: trends in incidence, treatment, and survival. Ophthalmology. 
2011;118(9):1881-1885. doi:10.1016/j.ophtha.2011.01.040 

3 Hu DN, Yu GP, McCormick SA, Schneider S, Finger PT. Population-based incidence of uveal melanoma in various 
races and ethnic groups. Am J Ophthalmol. 2005;140(4):612-617. doi:10.1016/j.ajo.2005.05.034 

4 Ortega MA, Fraile-Martínez O, García-Honduvilla N, et al. Update on uveal melanoma: Translational research 
from biology to clinical practice (Review). Int J Oncol. 2020;57(6):1262-1279. doi:10.3892/ijo.2020.5140 

5 Kujala E, Mäkitie T, Kivelä T. Very long-term prognosis of patients with malignant uveal melanoma. Invest 
Ophthalmol Vis Sci. 2003;44(11):4651-4659. doi:10.1167/iovs.03-0538 

6 Carvajal RD, Schwartz GK, Tezel T, Marr B, Francis JH, Nathan PD. Metastatic disease from uveal melanoma: 
treatment options and future prospects. Br J Ophthalmol. 2017;101(1):38-44. doi:10.1136/bjophthalmol-2016-
309034 

7 Seedor RS, Eschelman DJ, Gonsalves CF, et al. An Outcome Assessment of a Single Institution's Longitudinal 
Experience with Uveal Melanoma Patients with Liver Metastasis. Cancers (Basel). 2020;12(1):117. Published 2020 
Jan 1. doi:10.3390/cancers12010117 

8 Dogrusöz M, Jager MJ, Damato B. Uveal Melanoma Treatment and Prognostication [published correction appears 
in Asia Pac J Ophthalmol (Phila). 2017 May-Jun;6(3):305]. Asia Pac J Ophthalmol (Phila). 2017;6(2):186-196. 
doi:10.22608/APO.201734 

9 Treating Uveal Melanoma. American Cancer Society website. Updated February 5, 2016. 
https://www.cancer.org/cancer/eye-cancer/treating/uveal-melanoma.html. Accessed September 23, 2021.   

10 Sayan M, Mamidanna S, Oncel D, et al. Clinical management of uveal melanoma: a comprehensive review with a 
treatment algorithm. Radiat Oncol J. 2020;38(3):162-169. doi:10.3857/roj.2020.00318 

11 FDA NDA Multidisciplinary Review and Evaluation: BLA 761228 Kimmtrak (tebentafusp) injection, for intravenous 
use. Review in progress; accessed October 14, 2021 

12 DTIC-Dome (dacarbazine) injection Package Insert.  Bayer Pharmaceuticals Corporation.  West Haven, CT 06516.  
Revised 2003. 

13 Yervoy (ipilimumab) injection Prescribing Information. Bristol-Myers Squibb Company. Princeton, NJ 08543. 
Revised May 2021; accessed at https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/125377s121lbl.pdf 

 

Reference ID: 4919231



14 

 

 
14 Opdivo (nivolumab) injection Prescribing Information.  Bristol-Myers Squibb Company. Princeton, NJ 08543. 
Revised March 2015; accessed at https://www.accessdata.fda.gov/drugsatfda_docs/label/2015/125527s000lbl.pdf 

15 Keytruda (pembrolizumab) injection Prescribing Information.  Merck & Co., Inc. Whitehouse Station, NJ 08889. 
Revised August 2021; accessed at 
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/125514s117,s118lbl.pdf 

16 Shimabukuro-Vornhagen A, Gödel P, Subklewe M, et al. Cytokine release syndrome. J Immunother Cancer. 
2018;6(1):56. Published 2018 Jun 15. doi:10.1186/s40425-018-0343-9 

17 Przepiorka, D.  Clinical Review for Blincyto (blinatumomab) injection, for intravenous use, BLA 12557, November 
20, 2014. 

18 Summary Basis for Regulatory Action: BLA 125646 Kymriah (tisagenlecleucel). August 30, 2017. Available online 
at: https://www.fda.gov/media/107962/download. Accessed January 10, 2022. 

19 Summary Basis for Regulatory Action: BLA 125643 Yescarta (axicabtagene ciloleucel). October 18, 2017. 
Available online at: https://www.fda.gov/media/108788/download. Accessed January 10, 2022. 

20 Summary Basis for Regulatory Action: BLA 125703 Tecartus (brexucabtagene autoleucel). July 23, 2020. Available 
online at: https://www.fda.gov/media/141093/download. Accessed January 10, 2022. 

21 Summary Basis for Regulatory Action: BLA 125714 Breyanzi (lisocabtagene maraleucel). February 5, 2021. 
Available online at: https://www.fda.gov/media/146242/download. Accessed January 10, 2022. 

22 Summary Basis for Regulatory Action: BLA 125736 Abecma (idecabtagene vicleucel). March 26, 2021. Available 
online at: https://www.fda.gov/media/147627/download. Accessed January 10, 2022. 

23 Winkler U, Jensen M, Manzke O, et al. Cytokine-release syndrome in patients with B-cell chronic lymphocytic 
leukemia and high lymphocyte counts after treatment with an anti-CD20 monoclonal antibody (rituximab, IDEC-
C2B8). Blood. 1999 Oct 1; 94(7):2217-24. 

24 Freeman CL, Morschhauser F, Sehn L, et al. Cytokine release in patients with CLL treated with obinutuzumab and 
possible relationship with infusion-related reactions. Blood. 2015 Dec 10; 126(24):2646-9. 

25 Wing MG, Moreau T, Greenwood J, et al. Mechanism of first-dose cytokine-release syndrome by CAMPATH 1-H: 
involvement of CD16 (FcgammaRIII) and CD11a/CD18 (LFA-1) on NK cells. J Clin Invest. 1996 Dec 15; 98(12):2819-
26. 

26 Alig SK, Dreyling M, Seppi B, et al. Severe cytokine release syndrome after the first dose of Brentuximab Vedotin 
in a patient with relapsed systemic anaplastic large cell lymphoma (sALCL): a case report and review of literature. 
Eur J Haematol. 2015 Jun; 94(6):554-7. 

27 Rotz SJ, Leino D, Szabo S, et al. Severe cytokine release syndrome in a patient receiving PD-1-directed therapy. 
Pediatr Blood Cancer. 2017 Dec; 64(12). 

 

Reference ID: 4919231



15 

 

 
28 Tonini G, Santini D, Vincenzi B, et al. Oxaliplatin may induce cytokine-release syndrome in colorectal cancer 
patients. J Biol Regul Homeost Agents. 2002 Apr-Jun; 16(2):105-9. 

29 Aue G, Njuguna N, Tian X, et al. Lenalidomide-induced upregulation of CD80 on tumor cells correlates with T-cell 
activation, the rapid onset of a cytokine release syndrome and leukemic cell clearance in chronic lymphocytic 
leukemia. Haematologica. 2009 Sep; 94(9):1266-73. 

Reference ID: 4919231



--------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically. Following this are manifestations of any and all
electronic signatures for this electronic record.
--------------------------------------------------------------------------------------------
/s/
------------------------------------------------------------

TIMOTHY J BERNHEIMER
01/12/2022 10:34:52 AM

CAROLYN N TIEU
01/12/2022 10:39:34 AM

CYNTHIA L LACIVITA
01/12/2022 12:45:19 PM
Concur

Signature Page 1 of 1

Reference ID: 4919231




