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1

Recommendations/Executive Summary

1.1 Recommendation on Regulatory Action
The reviewer recommends approval of ipilimumab at a dose of 3 mg/kg given as an
intravenous (IV) infusion over 90 minutes every three weeks for four doses for the
treatment of pediatric patients 12 and older with unresectable or metastatic melanoma.
•

Efficacy was established in pediatric patients 12 and older through extrapolation
from adult data demonstrating an improvement in overall survival in patients with
advanced melanoma treated with ipilimumab as compared to the gp100
melanoma peptide vaccine [1].

•

Safety was established in pediatric patients 12 and older based on 45 pediatric
patients between the ages of two and 20 years old treated across two clinical
trials of single-agent ipilimumab. The safety profile of ipilimumab in the pediatric
population studied is similar to that of the adult population.

I additionally recommend that Pediatric Exclusivity be granted for Yervoy (ipilimumab)
and that the relevant information obtained from pediatric studies of ipilimumab be
incorporated into the Yervoy package insert. This recommendation is based on the
review findings that the Application Holder fairly responded to the elements outlined in
the Pediatric Written Request (PWR) including providing adequate justification for any
missing information.

1.2 Executive Summary
Data from two pediatric clinical trials including a total of 45 patients were submitted as
the support for this supplemental Biologic License Application (sBLA). Study CA184070
was a multi-center, open-label, 3 + 3 dose-escalation with expansion trial of ipilimumab
in 33 patients less than or equal to 21 years of age with various advanced solid tumors
including melanoma. Study CA184178 was a multicenter, single-arm, open label study
of ipilimumab in 12 pediatric patients 12 to < 18 years of age with previously treated or
untreated, unresectable Stage III or Stage IV advanced or metastatic melanoma. Study
CA184178 closed early due to poor accrual in the context of emerging adult data
demonstrating increased clinical benefit in adult patients treated with ipilimumab in
combination with nivolumab as compared to single-agent ipilimumab and the opening of
pediatric trials of the combination regimen.
Melanoma in the pediatric population is rare, accounting for 1-4% of all cases of
melanoma and approximately 3% of all pediatric cancers [2]. Approximately 75% of
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pediatric cases of melanoma occur in patients 15 to 19 years old [3]. Outcomes for
pediatric patients with advanced melanoma remain poor with no available treatment
shown to improve survival. Furthermore, given the rarity of pediatric melanoma,
conducting randomized trials in adequate numbers of patients to reliably investigate
new treatments is usually not feasible.
Ipilimumab was approved in 2011 for the treatment of adult patients with unresectable
or metastatic melanoma based on a randomized trial demonstrating an improved overall
survival in patients treated with ipilimumab as compared to patients treated with a
melanoma peptide vaccine. The pediatric trials of ipilimumab were not designed to show
a survival effect and in fact did not demonstrate evidence of substantial antitumor
activity in pediatric patients with various advanced solid tumors including melanoma.
However, based on the similarity in disease characteristics and response to treatment
for adolescent and adult patients with melanoma and pharmacokinetic (PK) evidence
showing that a dosing regimen of 3 mg/kg every three weeks produces similar
exposures in adult and pediatric patients, it is reasonable to extrapolate adult efficacy
data to pediatric patients 12 years and older.
Studies CA184070 and 184178 assessed antitumor activity via radiologic response
rates in pediatric patients treated with a range of ipilimumab doses. Of the 17 patients
12 years and older with advanced melanoma treated, there were two partial responses
(ORR=12%), one of which was durable for more than 15 months. One additional
patient had a prolonged stable disease (> 22 months). In the primary trial supporting
licensure, the ORR for adult patients receiving single-agent ipilimumab was 11% [1].
These results indicate that the antitumor activity in pediatric patients as measured by
ORR is similar to that in adults. It is anticipated that adolescent patients will experience
similar improvements in survival despite the modest response rates observed in the
pediatric trials.
The safety results of ipilimumab in pediatric patients treated across Studies CA184070
and CA184178 did not identify any unique or exaggerated adverse reactions and was
overall consistent with the known toxicity profile in adults. There were a limited number
of pediatric patients under the age of 12 treated with ipilimumab in these trials (n=13),
but the safety findings in this group, including the incidence and severity of immunemediated adverse reactions (imARs), were similar to those for adolescents and adults.
In summary, the benefit-risk assessment of pediatric patients 12 years and older with
advanced melanoma treated with ipilimumab is considered favorable, and the reviewer
recommends extending the adult melanoma indication for the treatment of unresectable
or metastatic melanoma to pediatric patients 12 and older.
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2

Introduction and Regulatory Background

2.1 Product Information
Established Name: Ipilimumab
Proprietary Name: Yervoy®
Applicant: Bristol Meyers Squibb (BMS)
Pharmacological Class: Human monoclonal antibody
Mechanism of Action: Antibody to of cytotoxic T-lymphocyte antigen 4 (CTLA-4)
Proposed Indication: Treatment of unresectable or metastatic melanoma in adult and
pediatric patients

2.2 Rationale for Pediatric Studies of Ipilimumab
Despite the dramatic improvement in survival observed in the last four decades as a
result of the multidisciplinary approach applied to the management of pediatric solid
malignancies, the outcomes for patients with recurrent or metastatic tumors remain
poor. Investigation of ipilimumab activity in melanoma and non-melanoma pediatric solid
tumors was warranted when the initial PWR was issued. The effectiveness of
immunologically-directed treatments had not been explored as extensively in pediatric
cancers as for many adult tumors, and at least some childhood cancers may benefit
from drugs that augment host anti-tumor immune responses. The PWR outlined a
pediatric development program aimed toward establishing a safety and pharmacokinetic
profile for ipilimumab in pediatric patients and identifying tumor subtypes in which
ipilimumab could be of potential benefit with a focus on pediatric metastatic melanoma
given the adult clinical experience.
Melanoma in the pediatric and adolescent populations is rare; however, the incidence
across all age groups continues to increase at a rate of approximately 3% per year in
individuals < 20 years of age [3]. The estimated incidence of melanoma (all stages)
reported in 2008 among children age 0 to 14 years was 2 cases per million in North
America. Patients < 20 years of age account for approximately 2% of all melanoma
diagnoses, and 15 to19 year old patients account for the vast majority of these cases [46]. There is no approved treatment for pediatric patients with metastatic melanoma.
Similar to adult patients, surgical resection, if feasible, for limited metastatic disease is
recommended. For the small subset of patients with distant metastatic disease,
prognosis remains poor, and various agents such as interferon, dacarbazine,
temozolomide, sorafenib, or interleukin-2 have been utilized [7]. Studies are limited due
to very small numbers of children and adolescents with melanoma to conduct pediatric
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clinical trials. In addition, age restrictions of current melanoma clinical trials have often
precluded the enrollment of pediatric patients.
Prepubescent patients appear to have different risk factors and disease characteristics
as compared to adult melanoma patients including higher likelihood of predisposition
syndromes, nodal metastases at diagnosis, nodular or spitzoid histology, thicker lesions
and head/face/neck primaries. Adolescents, however, appear to be comparable to adult
patients with regard to key primary tumor characteristics (site, histology, stage at
diagnosis, specific genetic mutations, thickness, and level of invasion) [5, 8]. An
extrapolation approach for establishing efficacy in pediatric patients 12 and older, as
outlined in the PWR, was supported by the knowledge that adolescents have sufficiently
similar disease characteristics and prognoses as adults with melanoma, and the
presumption that the pediatric studies of ipilimumab would provide evidence of similar
drug exposures between children and adults.

2.3 Summary of Presubmission Regulatory Activities
Ipilimumab is approved for the following indications in adults:
• Treatment of unresectable or metastatic melanoma
• Adjuvant treatment of patients with cutaneous melanoma with pathologic
involvement of regional lymph nodes of more than 1 mm who have undergone
complete resection, including total lymphadenectomy
Pediatric Regulatory History
July 20, 2012: The Applicant submitted a draft PPSR and requested a Type C meeting
to discuss the pediatric development plan for ipilimumab.
August 28, 2012: Type C meeting was held to discuss the two clinical studies included
in the draft PPSR:
(1) The NCI sponsored, dose-escalation study in patients 1 to 21 years of age with
refractory solid tumors (CA184070/NCI 7458/Study 1)
(2) A BMS sponsored, single-arm, study in adolescents age 12 to < 18 years with
previously treated or untreated, unresectable Stage III or IV malignant melanoma
(CA184178/Study 2).
During this meeting, FDA agreed that the inclusion of the dose-finding Study 1 trial
in the PPSR was appropriate, but did not agree that the proposed design of
CA184178 (Study 2) was adequate to support issuance of a Written Request. FDA
specifically advised BMS that the primary endpoint of an efficacy study should be a
time to event endpoint analysis of OS evaluated in a randomized trial. FDA and
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BMS discussed the potential option of an extrapolation approach versus directly
establishing efficacy through a randomized study.
Other issues discussed during this meeting were the submission timelines for the
final study reports, the adequacy of the PK and safety data for the children 12-17
years of age and inadequacy of the PK and safety data for the children 2-11 years
of age to support claims for this age group.
October 8, 2012: The Applicant submitted a communication that stated its intent to
submit a formal PPSR with plans to extrapolate safety and efficacy data from adults with
advanced melanoma in lieu of evaluating efficacy in a separate study. BMS clarified
that it did not intend to pursue labeling claims for children less than 12 years of age.
January 18, 2013: The Applicant submitted a PPSR and a background document which
provided rationale for extrapolating efficacy from the approved adult melanoma
indication. Although the rationale for extrapolation was reasonable, BMS did not modify
the study design or treatment plan for CA184178 (Study 2); the primary endpoint was
one year survival rates evaluated in a single arm study, and the treatment plan called
for a 10 mg/kg dose every 3 weeks for 4 doses followed by infusions once every 12
weeks until disease progression or intolerable toxicity.
March 11, 2013: FDA issued an Inadequate Study Request letter and recommended
that BMS resubmit the PPSR addressing the following comment:
You propose that the efficacy of ipilimumab for the treatment of melanoma in
pediatric patients will be based on the extrapolation of adult data. In the absence of
data from adult efficacy studies demonstrating that the selected dose of 10 mg/kg
intravenously every three weeks for four infusions and then every 12 weeks
(“retreatment”) in Study CA184178 is an active and safe dose and dosing schedule,
the proposed pediatric study will not be adequate to support extrapolation of the
efficacy data.
February 4, 2014: The Applicant submitted a revised PPSR and stated its intent to seek
a PWR for ipilimumab using the approved adult indication in adolescents, supported by
the conduct of the two ongoing clinical studies (NCI 7458/Study 1 and CA184178/Study
2) and extrapolation of efficacy established in adults with advanced melanoma. BMS
also submitted a protocol amendment to CA184178/Study 2 to address FDA’s comment
regarding the selected dosing regimen in the Inadequate Study Request letter. The
protocol for Study 2 (CA184178) was amended to administer the approved dose of 3
mg/kg every three weeks for a total of 4 doses, and to remove the every 12 week
treatment administration. Patients were still permitted one course of retreatment
therapy of 4 infusions (one dose of 3mg/kg every 3 weeks) if they experienced disease
progression after previously having an objective response or stable disease > 24 weeks
when treated with ipilimumab.
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July 7, 2014: FDA issued a PWR for the investigation of the use of ipilimumab in the
treatment of adolescent patients with malignant melanoma. The original WR included
the following clinical studies:
Study 1:
An open label, dose-escalation study of ipilimumab in pediatric patients (aged 1 to
21 years) with refractory cancers .
Study 2:
A clinical study of ipilimumab in pediatric patients (12 to < 18 years) with
unresectable or metastatic melanoma to evaluate PK and safety.
•
Efficacy in adolescent patients (12 to < 18 years) will be determined by
extrapolation from results observed in adult patients treated with ipilimumab
for unresectable or metastatic melanoma.
Study 3:
A clinical study of ipilimumab in pediatric patients evaluating the anti-tumor activity
(i.e., durable objective response rate) of ipilimumab in specified relapsed or
treatment-refractory solid tumors other than melanoma. Primary tumors in which
ipilimumab activity may be evaluated in this study include, but are not limited to,
rhabdomyosarcoma and other soft tissue sarcomas, Ewing sarcoma, osteosarcoma,
neuroblastoma, Wilms tumor, Hodgkin’s or non- Hodgkin’s lymphoma.
Study 4:
If further evaluation of ipilimumab is warranted based on results of Studies 1, 2, or 3,
one or more studies will be conducted to establish the safety and efficacy of
ipilimumab in specific pediatric indications.

July 20, 2015: The Applicant submitted a proposed amendment to the WR to BLA
125377 deleting Study 3. BMS stated that there was a lack of efficacy signal with
ipilimumab monotherapy in pediatric non-melanoma solid tumors and that an expert
panel recommended not evaluating single-agent ipilimumab in pediatric cancers any
further, and that ipilimumab should be investigated in the pediatric population in
combination with nivolumab. FDA and BMS had two teleconferences discussing the
proposed amendment and BMS’s rationale.
April 11, 2016: FDA issued an amended WR deleting Study 3 and revising the study
completion deadlines. In the cover letter, FDA stated that it did not agree with BMS’s
rationale for the amendment because ipilimumab was not evaluated in a population with
adequate representation of pediatric solid tumors other than melanoma and
osteosarcoma. FDA agreed to remove Study 3 from the WR because of expected
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accrual challenges with the ongoing pediatric nivolumab/ipilimumab combination study
under the nivolumab PWR.
May 6, 2016: The Applicant submitted a Type C meeting request to discuss the
available pediatric data to support a labeling claim for a sBLA and to obtain guidance
with respect to amending the ipilimumab WR. BMS stated that members of DMC
communicated that due to current accrual and evolutions in scientific opportunities,
CA184178/Study 2 would not complete its endpoints, and that further accrual appeared
futile. BMS stated that further feedback from providers indicated that the availability of
new immuno-oncology treatments has reduced the pool of eligible subjects further,
leading to no enrollment since April 2015. BMS proposed to develop a population
pharmacokinetic (PPK) model using pooled pediatric data from Studies 1 and 2, as well
as adult PK data to define a recommended dosing regimen for ipilimumab for the
treatment of adolescents (12 – ≤ 18 years of age) with advanced and metastatic
melanoma. The proposed PK-based extrapolation would be performed by:
• characterizing the PK of ipilimumab in pediatric subjects using a PPK modelling
approach, and
• applying the PPK model to simulate ipilimumab exposure to determine an
ipilimumab dose for adolescents that achieves exposures similar to that in adults
treated with the approved adult dose of 3 mg/kg Q3W for a total of 4 doses.
FDA stated that the proposed approach of using population pharmacokinetic analysis
through exposure matching to determine the recommended dosing regimen appeared
reasonable. The adequacy of the modeling and simulation analyses to support the
recommended dosing regimen and labeling claims of ipilimumab for the treatment of
adolescents (12 to ≤ 18 years) with advanced and metastatic melanoma would be
assessed during the review of the sBLA.
With regard to amending the PWR, FDA stated that if BMS concluded that the study
was complete, all study data collected to date should formally be submitted to the sBLA
for review. The submission should include a cover letter providing justification for any
missing information outlined in the PWR, such as early closure of Study 2 and omission
of Study 4.
January 23, 2017: The Applicant submitted the sBLA containing pediatric data and
revised labeling based on these data.
April 14, 201: A teleconference between FDA and the Applicant was held to discuss
extension of the adult melanoma indication to pediatric patients 12 years and older
based on extrapolation of efficacy from adult data (as was outlined in the PWR). BMS
agreed that the indication should be revised to include pediatric patients 12 and older
and stated plans to submit modified labelling to the BLA.
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April 27, 2017: BMS submitted revised labelling including the pediatric indication to the
BLA as an amendment. Additional revisions were proposed for Sections 8 and 12 of the
product label.

3

Ethics and Good Clinical Practices

3.1 Submission Quality and Integrity
This submission contained the debarment certificate, sufficient datasets and relevant
case report forms. The quality and integrity of the submission were adequate to permit
a comprehensive review.

3.2 Compliance with Good Clinical Practices
The Clinical Study Reports (CSRs) for Studies CA184070 and CA184178 state that the
trials were conducted in accordance with Good Clinical Practice, as defined by the
International Conference on Harmonization (ICH) and in accordance with the ethical
principles underlying European Union Directive 2001/20/EC and the United States Code
of Federal Regulations, Title 21, Part 50 (21CFR50).

3.3 Financial Disclosures
This submission contained the required financial disclosure information for clinical
investigators who participated in Studies CA184070 and CA184178. There were no
disclosable financial interests evident for Study 184070. For Study 184178, one of the
74 investigators, Dr. Wolchok from Memorial Sloan Kettering Cancer Center, reported
disclosable financial interest in the category of significant payments of other sorts due to
his participation in the Bristol- Myers Squibb II-ON network and his institution’s receipt
of funding from the following IION research grants during the conduct of this clinical trial.
(b) (4)
The stated payment to the institution across these research grants was
. The
potential bias introduced by Dr. Wolchok’s disclosed financial interest should have
minimal impact on the results of the study given the number of investigators, the
objective primary endpoint of survival at 12 months and the presence of an external
Data Monitoring Committee.
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4.2 Review Strategy
The objectives of this review were two-fold: to determine if the Applicant fairly
responded to the elements outlined in Amendment #1 of the PWR; and provide
recommendations for incorporation of relevant pediatric information derived from the
conduct of the studies outlined in the PWR into the Yervoy package insert. It should be
noted that the PWR outlined rationale for an extrapolation of adult efficacy data to
pediatric patients 12 years of age and older for the melanoma indication; therefore, the
pediatric safety and PK results were the primary sources of data to support the
proposed modifications to the indication statement and Section 8.4 of the product label
for Yervoy. The CSRs for the clinical trials submitted with this supplement and the
corresponding datasets were reviewed. Documentation from previous interactions with
FDA regarding the pediatric development plan for ipilimumab, the PWR, and relevant
published literature were also reviewed.

4.3 Discussion of Individual Clinical Trials
4.3.1 Study CA184070
Study Title: A Phase I Study of Ipilimumab (Anti-CTLA-4) in Children, Adolescents, and
Young Adults with Treatment Refractory Cancer
Protocol Milestones
This clinical trial was conducted by three investigators at three sites in the U.S. from
September 8, 2008 through April 13, 2014.
Study Objectives
The primary objective was to determine the tolerance and toxicity profile and assess the
pharmacokinetics (PK) of ipilimumab administered intravenously (IV) in patients less
than 21 years of age. The secondary objectives were to assess antitumor effects and
immunomodulatory activity of ipilimumab in pediatric patients.
Study Design
Study CA184070 was a multi-center, open-label, 3 + 3 dose-escalation trial in 33
patients less than or equal to 21 years of age.
Eligibility Criteria
Patients were required to meet the following key inclusion criteria:
•

> 1 year to < 21 years of age

•

Evaluable disease
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•

Histologically confirmed, refractory, relapsed solid malignant tumors including
rhabdomyosarcoma and other soft tissue sarcomas, Ewing's sarcoma family of
tumors, osteosarcoma, neuroblastoma, Wilm's tumor, Hodgkin's or non-Hodgkin's
lymphoma, and melanoma

•

No known curative therapy or therapy proven to prolong survival with an acceptable
quality of life.

•

Karnofsky/Lansky Score of ≥50

Patients were excluded based on the following key exclusion criteria:
•

Diagnosis of primary brain tumors or brain metastasis (unless the metastasis was
previously treated and the subject was off steroids for at least 4 weeks and
considered stable)

•

Unrelated systemic illness as judged by the investigators that would compromise
the patient's ability to tolerate the agents, were

•

Critically-ill or medically unstable, autoimmune disease, history of allogeneic bone
marrow transplantation

•

Active diarrhea, history of intermittent bowel obstruction, active eye inflammation or
uveitis, symptomatic pleural effusion

•

Treatment with immunomodulatory agents within 14 days prior to study entry

•

Treatment with myeloid growth factors within 72 hours prior to study entry

•

Pregnancy or breastfeeding

Treatment Plan
Ipilimumab at doses of 1, 3, 5 or 10 mg/kg according to the 3+3 dose escalation plan
was administered IV over 90 minutes on Day 1 of each 21-day cycle for four cycles.
From Cycle 5 onward (with Cycle 5 at Week 12), ipilimumab was administered
approximately every 12 weeks (maintenance dosing). No intra-patient dose escalation
was allowed. The DLT monitoring period was six weeks.
The protocol stated that the cohort of the MTD was to be expanded to enroll a total of
12 patients to obtain sufficient data for pediatric PK and for tolerability within each age
group of < 12 years and > 12 years. Because there appeared to be a different toxicity
profile in patients <12 years old, the expansion cohort of 10 mg/kg was divided into 2
cohorts in 2011. As a result, the 5 mg/kg dose cohort was expanded to a total of 14
patients that included 6 patients <12 years, and the 10 mg/kg dose cohort was
expanded to include more patients > 12 years old. Patients continued treatment until the
occurrence of unacceptable toxicity or disease progression.
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Re-induction therapy (ipilimumab at the previously assigned dose administered every
three weeks for four cycles) was permitted for patients who developed progressive
disease (PD) during maintenance, for patients who stopped maintenance treatment
because of a complete response (CR) and then experienced PD and for patients who
had an initial partial response (PR), CR or stable disease (SD) for at least three months
with a subsequent PD. Patients who experienced pre-specified drug-related AEs or
delayed dosing beyond 35 days due to immune-related AEs (irAEs) or who had been
discontinued for an AE were not eligible for re-induction.
Dose Modifications for Adverse Events
Toxicity monitoring was according to the National Cancer Institute (NCI) Common
Terminology Criteria for Adverse Events (CTCAE), Version 3.0 until July 2010 and
Version 4.0 from August 2010 onward. The following definition was used for DLT:
•
•

Non-hematologic DLT: any non-hematologic Grade 3 or 4 toxicity or Grade 2
toxicity requiring immunosuppressive or hormone replacement therapy judged to
be at least possibly related to ipilimumab.
Hematologic DLT: Grade 4 neutropenia or thrombocytopenia, which persisted for
5 days at any time during the treatment cycle or any grade 5 toxicity at least
possibly attributable to ipilimumab. Grade 3 hematologic toxicity was not
considered dose limiting.

Patients who experienced the following AEs were removed from study treatment:
• Occurrence of DLT
• Grade 1 diarrhea/colitis which is not clearly ascribed to another etiology
• Grade 2 endocrine dysfunction (e.g. hypothyroidism, hypophysitis)
• Grade 2 or greater autoimmunity of critical organs including lung, heart, bowel,
kidney or CNS (including eye).
Patients who experienced a grade 2 liver toxicity which resolved to Grade 1 by the end
of the treatment cycle were allowed to continue receiving ipilimumab at full dose.
Patients who developed Grade 2 or 3 hematologic toxicity, but were benefiting from the
therapy as evidenced by a tumor response or stable disease with improvement in
clinical symptoms could elect to continue to receive ipilimumab but the dose was
reduced by 50%. If toxicity persisted after one dose reduction, ipilimumab was
permanently discontinued.
Discontinuation Criteria
Patients were discontinued from study therapy for any of the following conditions:
• unacceptable toxicity
• progressive disease (if criteria for re-induction were not met; patients also were
permitted one additional dose of ipilimumab if the PD was up to 50% and there
had been no DLTs)
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•
•

completion of protocol-defined therapy (up to 2 years of treatment)
pregnancy.

Patients were withdrawn from the study for any of the following reasons:
• if deemed in best interest of patient
• withdrawal of consent/patient refusal of further treatment
• death
• completion of the two year follow-up period from the initiation of therapy.
Study Schedule
Table 2, copied from the Applicant’s submission, outlines the schedule of assessments
for Study CA184070.
Table 2: Schedule of Assessments for Study CA184070

Source: CSR for Study CA184070
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Statistical Plan
The protocol specified that descriptive statistics would be used to summarize safety,
efficacy and PK findings by dose cohort. No formal statistical testing was performed.

4.3.2 Study CA184178
Study Title
A phase 2 study of ipilimumab in children and adolescents (12 to <18 years) with
previously treated or untreated, unresectable stage III or stage IV malignant melanoma
Protocol Milestones
This clinical trial was conducted by 10 investigators at 10 sites globally from April 23,
2013 to June 22, 2016.
Study Objectives
The primary objectives were to assess safety and tolerability, specifically the frequency
of severe immune-mediated adverse reactions (imARs) with ipilimumab and to estimate
the survival rate at one year in adolescent patients (12 to < 18 years). The key
secondary objectives were to estimate disease control rate (DCR), PFS, BORR and OS.
Study Design
Study CA184178 was a non-randomized, multicenter, single-arm, open label study of
ipilimumab in pediatric patients 12 to < 18 years of age with previously treated or
untreated, unresectable Stage III or Stage IV advanced or metastatic melanoma.
In the original protocol, 40 patients were planned to be enrolled in order to treat
approximately 30 patients at the 10 mg/kg dose level (the MTD established in Study
CA184070 for patients 12 and older). The protocol was subsequently amended to
include at least 20 patients treated at the 3 mg/kg dose level based on the approved
adult dose. Study closure was recommended by the DMC in 2016 based on poor
enrollment due to the rarity of the disease and the availability of competing therapies. At
the time of study closure, 14 patients were enrolled and 12 were treated with
ipilimumab: four patients received the 3 mg/kg dose and eight received the 10 mg/kg
dose.
Eligibility Criteria
Patients were required to meet the following key inclusion criteria:
•

> 12 to < 18 years of age

•

Evaluable disease

•

Histologically confirmed malignant melanoma
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•

Presence of brain metastases was permitted if the patient was free of neurologic
symptoms related to the brain lesions and did not require or receive systemic
corticosteroid therapy in the 10 days prior to beginning ipilimumab

•

Karnofsky Score of ≥50

Patients were excluded based on the following key exclusion criteria:
•

Primary ocular melanoma

•

Active brain metastases requiring corticosteroids

•

History of or active autoimmune disease or immunodeficiency or history of
allogeneic bone marrow transplantation

•

Use of systemic immunosuppressive agents within four weeks of study entry

•

History of allergic reaction to a recombinant protein

•

Treatment with cytotoxic or any other investigational agents within four weeks of
study entry

Treatment Plan
Patients were treated with ipilimumab (10 or 3 mg/kg) every three weeks for four doses
(weeks 1, 4, 7, and 10). After completion of the 4 infusions, a safety and tumor
assessment at Week 12 was performed. Patients with an initial PR or CR or stable
disease of at least 3 months who subsequently experienced a confirmed PD per
immune-related Response Criteria (irRC) were eligible to enter one Re-Treatment
phase. Patients were followed for toxicity and survival every 12 weeks after completion
of study treatment.
Toxicity Monitoring
Toxicities were graded using NCI CTCAE Version 4.0. Patients were followed for 90
days following AEs.The protocol included diagnostic and management guidelines for
infusion reactions and imARs.
Dose Modifications for Adverse Events
Dose reduction was not permitted. Dose delays were required for any > Grade 3 skinrelated adverse event or any adverse event, laboratory abnormality or intercurrent
illness which, in the judgment of the Investigator, warranted delaying the dose. A dose
delay longer than 60 days after the scheduled dose led to permanent discontinuation.
Protocol-Specified Discontinuation Criteria
Patients were discontinued from study therapy for occurrence of any of the following:
• Any > Grade 2 eye pain or reduction of visual acuity that does not respond to
topical therapy and does not improve to Grade 1 severity within 2 weeks of
starting therapy OR requires systemic treatment
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•
•
•
•
•
•
•
•
•
•
•

Any > Grade 3 bronchospasm or other hypersensitivity reaction
Any other > Grade 3 non-skin related adverse event with the exception of
laboratory abnormalities;
Any Grade 4 laboratory abnormalities
AST or ALT > 8 x ULN
Total bilirubin > 5 x ULN
Any other Grade 4 adverse event
Allergic/infusion reaction while receiving study drug at a slower infusion rate due
to a prior allergic/infusion reaction
Any motor neurologic toxicity > Grade 3 regardless of causality
Any > Grade 3 treatment-related sensory neurologic toxicity
Dose delay of > 60 days from the scheduled dose due to toxicity
Disease progression

Tumor Response Criteria
Tumor response-based endpoints were measured using both modified World Health
Organization (mWHO) criteria and ifRC for treatment decisions.
Study Schedule
Table 3, copied from the Applicant’s submission, outlines the schedule of assessments
for Study CA184178.
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Source: Clinical Study Report for Study CA184178.

Statistical Plan
The primary endpoints of this study were overall survival rate at 1 year and the
frequency of severe imARs. The 1-year overall survival rate was based on a KaplanMeier estimate. The protocol stated that with 20 3 patients treated at the 3 mg/kg dose,
the lower boundary of the two-sided exact 95% confidence interval (CI) for the 1-year
survival rate will be at least 27.2% if 10 or more are alive after 1-year. The maximum
width of the CI is 46%. Assuming that the incidence of high-grade imARs is at least
15%, a sample size of 20 patients would provide a two-sided exact 95% CI of 3.2 to
37.9%.
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5

Evaluation of the Applicant’s Fulfillment of the
Requirements of the Pediatric Written Request

The Applicant requested a Type C meeting on May 6, 2016 to discuss the available
pediatric data to support a labeling claim in a supplemental BLA and to obtain guidance
with respect to amending the ipilimumab WR. BMS stated that members of the DMC
determined that due to the current accrual times and other scientific opportunities that
were evolving with regard to combination regimens for the treatment of advanced
melanoma (e.g., ipilimumab plus nivolumab), completion of Study CA184178 (Study 2)
was unlikely to be feasible, and further accrual appeared futile. BMS stated that further
feedback from providers indicated that the availability of new immuno-oncology
treatments had reduced the pool of eligible patients leading to poor enrollment despite
enhanced recruitment efforts. In the preliminary comments issued on July 8, 2016, FDA
advised the Applicant to submit all available study data to the sBLA for review and to
include a cover letter providing justification for any missing information from that
outlined in the PWR, such as early closure of Study 2 and omission of Study 4.
Key points made in the Applicant’s justification provided in the cover letter for the sBLA
are as follows:
• There were considerable enrollment challenges for Study CA184178.
• Members of the DMC communicated to BMS that due to the changing landscape for
immunotherapies, further accrual to Study 2 appeared to be futile (official DMC
meeting minutes also submitted).
• Although study CA184178 did not meet its original planned enrollment as described
in the PWR, sufficient data from study CA184178 in addition to data from study
CA184070 (Study 1) was collected to perform modeling and simulation analyses to
inform a labeling update for pediatric information.
• Study 4 of the PWR was intended to establish the safety and efficacy of single agent
ipilimumab in specific pediatric indications if further evaluation of ipilimumab was
warranted based on the outcomes of Studies 1 and 2. Since the outcome of Studies
1 and 2 do not support further evaluations of single-agent ipilimumab in pediatric
patients, BMS had recommended removal of Study 4 from the PWR in the Briefing
Document submitted to FDA on June 16, 2016.
• As advised by FDA in the preliminary comments received on July 8, 2016, the PWR
was not amended.
• The Applicant has complied with the PWR, with the exception of Study 2 and Study
4 for the reasons described above. Based on this, the Applicant requests the
determination of Pediatric Exclusivity.
After conducting a thorough interdisciplinary review of the data submitted, the clinical,
clinical pharmacology, and statistical reviewers concluded that the Applicant fulfilled the
majority of requirements of the PWR and provided adequate justification for any missing
information. Table 4, adapted from the Applicant’s submission, outlines the items
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contained in the PWR Amendment 1 issued on April 11, 2016 and the information and
responses submitted by the Applicant in this sBLA.
The review team recommends that pediatric exclusivity be awarded to the Applicant.
The Pediatric Exclusivity Board provided concurrence with this recommendation on July
14, 2017. DOP2 will issue a letter notifying the Applicant that exclusivity was granted
for pediatric studies of ipilimumab conducted in response to the PWR under section
505A of the Federal Food, Drug, and Cosmetic Act (21 U.S.C. 355a).
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6

Review of Efficacy

Efficacy Summary
The pediatric data submitted with this application did not provide evidence of a
treatment benefit from the administration of ipilimumab to the limited number of pediatric
patients with various solid tumors including metastatic melanoma treated across Studies
CA184070 and 184178. However, it was determined that an extrapolation approach
could be used to establish efficacy in pediatric patients 12 years of age and older with
advanced melanoma. The original ipilimumab approval was based on demonstration of
a survival advantage in adult patients with advanced melanoma [9].
According to the Pediatric Research Equity Act (PREA), “Where the course of the
disease and the effects of the drug are sufficiently similar in adults and pediatric
patients, FDA may conclude that pediatric effectiveness can be extrapolated from
adequate and well-controlled studies in adults usually supplemented with other
information obtained in pediatric patients, such as pharmacokinetic studies.” In order to
permit extrapolation from adult efficacy data in the melanoma indication to pediatric
patients with melanoma, FDA reviewed several factors to assume disease similarity
across age groups including disease pathogenesis, criteria for disease definition, clinical
classification, measures of disease progression, and pathophysiologic characteristics.
Additionally, it had to be determined that the disease course and response to treatment
are sufficiently similar and that there is adequate evidence of similar exposure-response
relationships in pediatric patients and adults. [10].
Although prepubescent patients appear to have different disease characteristics as
compared to adult melanoma patients, adolescents are considered to be comparable to
adult patients with regard to key tumor characteristics (primary site, histology, stage at
diagnosis, specific genetic mutations, thickness, and level of invasion). Survival data
from adult melanoma patients demonstrate a disease stage-dependent outcome that
appears to be independent of age in subgroup analyses. Similarly, overall survival in
pediatric patients is predicted by melanoma characteristics (e.g., primary site, histology,
stage at diagnosis, thickness, and level of invasion) but not age [8].
With regard to ipilimumab metabolism in children and adults, the Applicant submitted
population PK data and analyses in the sBLA to support the recommended dose of 3
mg/kg every three weeks. These were reviewed by the FDA clinical pharmacology
team who concluded that a dose regimen of ipilimumab 3 mg/kg every three weeks is
predicted to achieve similar exposures in pediatric patients > 2 and < 18 years old and
adult patients with metastatic melanoma (refer to the primary clinical pharmacology
review for details).
In summary, in the setting of a rare and life-threatening disease with lack of alternative
therapies, evidence of sufficiently similar disease characteristics and prognosis between
adolescents and adults with melanoma, and PK evidence of similar drug exposures
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disease progression, and six patients (50%) discontinued ipilimumab due to a
treatment-related AE (see Section 7 of the review).

6.5 Analysis of Efficacy Endpoints
Both pediatric trials of ipilimumab evaluated antitumor activity in addition to assessing
the safety and PK profile of ipilimumab in pediatric patients. Neither trial was
randomized, and the sample sizes were limited such that any potential survival effect
could not be reliably detected. Radiologic objective response rates were collected as
secondary endpoints in both trials.
A total of 13 children less than 12 years old with various solid tumors including seven
patients with advanced melanoma were treated with ipilimumab in Study CA184070,
and no objective responses were observed.
Across Studies CA184070 and CA184178, there were 17 patients of at least 12 years of
age with advanced melanoma who received ipilimumab treatment. Two of the 17
patients (12%) experienced a PR. One additional patient had a prolonged SD (> 22
months) and received 15 doses of ipilimumab prior to developing PD. See the following
tables 6 and 7 for summary efficacy results in patients with melanoma greater than 12
years of age during treatment on studies CA184070 and CA184178.

Table 6: Best Overall Response in Patients with Melanoma, CA184070

Source: Adapted from Summary of Clinical Efficacy, Module 2.7.3, p 25
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Table 7: Efficacy Results in Patients with Melanoma, CA184070 and CA184178

Source: Adapted from Table 4 provided in Clinical Overview, sBLA submission

52
Reference ID: 4124932

Clinical Review
Denise Casey, MD
BLA 125377/87
Ipilimumab/Yervoy
Reviewer: The ORR findings across the two pediatric trials are similar to the response
rates shown in adult melanoma trials that demonstrated a survival advantage despite
modest response rate findings of 6 and 11% ORRs for patients on the ipilimumab arms
in the trial supporting licensure [1]. However, as discussed above, based on adolescent
patients with melanoma having a similar disease and disease course as adult patients
and adequate PK data supporting similar exposures in pediatric patients, it is
reasonable to assume that adolescent patients would experience a similar improvement
in survival with ipilimumab treatment despite the 12% ORR in the limited sample size
evaluated across the two pediatric trials.

7

Review of Safety

Safety Summary
The safety of ipilimumab in pediatric patients was supported by the results of Studies
CA184070 and CA184178. In total, 45 pediatric patients enrolled in these trials were
treated with ipilimumab administered at doses of 1, 3, 5 or 10 mg/kg every three weeks.
Forty-two of the 45 patients received ipilimumab at a dose of > 3 mg/kg, and the other
three patients received the 1 mg/kg dose.
There were no ipilimumab-related deaths reported in pediatric patients. Nonfatal serious
adverse events (SAEs) considered related to study drug occurred in 13 (39%) of
patients in Study CA184070 and included abdominal pain, nausea, vomiting, pyrexia,
amylase and lipase increased, autoimmune disorder, anaphylactic reaction, skin
infection, musculoskeletal pain, headache, vision blurred, diarrhea, blood creatine
phosphokinase increased, pleural effusion, and upper respiratory tract infection.
Nonfatal SAEs related to ipilimumab occurred in six patients (50%) treated in Study
CA184178 and included hepatitis, pancreatitis, chlolestatis/cholecystitis, pleural
effusion, hypokalemia, and infusion related reaction.
The most common AEs occurring in pediatric patients treated with ipilimumab across
both trials included nausea, abdominal pain, diarrhea, fatigue, pyrexia, headache,
vomiting, decreased appetite, rash, constipation, cough, decreased appetite. Common
laboratory abnormalities reported as AEs included anemia, lymphopenia, elevated
activated partial thromboplastin time (aPTT), hyponatremia, increased alanine and
aspartate aminotransferases, low magnesium and low albumin.
Immune-mediated adverse reactions (imARs) pose a serious risk to patients treated
with ipilimumab and can occur in any organ system. The most common classes of
imARs to ipilimumab in pediatric studies were gastrointestinal (colitis/diarrhea), hepatic
(transaminitis, hepatitis, cholestasis) and dermatologic (various skin rashes). No new or
more severe imARs were identified in the pediatric development program as compared
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solid tumors having received multiple prior cytotoxic chemotherapy regimens at study
entry. The completion rate for adolescents with melanoma receiving the 3 mg/kg dose in
Study CA184178 (75%) was similar to the adult group receiving 3 mg/kg (70%). The
exposure in pediatric patients appears adequate to evaluate safety. Although the
pediatric sample size is small, the PK data collected during the trials across age groups
and the population PK analyses and simulations conducted by the Applicant were
deemed sufficient to provide evidence of similar exposures in pediatric and adult
patients (see primary clinical pharmacology review for details).

7.3

Analysis of Adverse Events

7.3.1 Deaths
Study CA18470
At the time of data analysis, 15 of 33 patients had died, and two of the 15 within 30 days
of the last dose of ipilimumab. All deaths were attributed to disease progression.
Study CA18478
At the time of data analysis, five of 12 patients had died. All deaths occurred more than
90 days following the last dose of ipilimumab and were attributed to disease
progression.
7.3.2 Nonfatal Serious Adverse Events
Study CA18470
Seventeen patients (52%) had at least one SAE while on study. Thirteen of these
patients (39%) had an SAE that was considered at least possibly related to study drug.
Thirteen patients (39%) had a Gr 3 or 4 SAE on study. No single event occurred in more
than 2 patients.
Of the 20 patients > 12 years old treated in Study CA184070, 12 (60%) had an SAE.
One patient treated with 3 mg/kg iplimumab had a device-related infection with
associated chills, pain and fever. Seven patients in the 5 mg/kg group experienced at
least one SAE, and five patients experienced SAEs that were > Grade 3 in severity and
considered related to ipilimumab (amylase and lipase increased, autoimmune disorder,
abdominal pain, skin infection, musculoskeletal pain, headache, and vision blurred).
Four patients receiving 10 mg/kg experienced at least one drug-related SAE (diarrhea,
elevated creatine kinase, pleural effusion, and upper respiratory tract infection).
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experienced a DLT within the pre-specified 6-week timeframe (Grade 3 diarrhea and
grade 3 transaminitis). The MTD for patients less than 12 years of age was determined
to be 5 mg/kg whereas the MTD for patients 12 years and older was determined to be
10 mg/kg. The following table from the CSR summarizes the DLTs by age and dose in
Study CA184070.
Table 12: Dose-limiting Toxicities by Age and Dose, Study CA184070

Source: CSR CA184070, p. 90

7.3.4

AEs Leading to Discontinuation

Study CA184070
Eight patients (24%) discontinued ipilimumab for a drug-related AE. The PTs for events
leading to discontinuation were autoimmune disorder, abdominal pain, amylase
increased, lipase increased, and headache, diarrhea, pleural effusion, anaphylactic
reaction, vomiting and AST/ALT elevation. All of the patients who discontinued
ipilimumab for an AE were receiving either 5 or 10 mg/kg dose regimens.
Study CA184178
Six patients (50%) discontinued ipilimumab for a drug-related AE; one received 3
mg/kg, and the rest received 10 mg/kg. The PTs for events leading to discontinuation
were hypokalemia, hepatitis, pancreatitis, fever, liver enzyme increase elevation, and
pleural effusion.
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Adult Safety Pool
In the pooled safety data for adults receiving 3 mg/kg ipilimumab, the rate of
discontinuation due to treatment-related AEs was 7%. The most common treatmentrelated AEs leading to discontinuation were hypopituitarism and colitis/diarrhea, each
leading to discontinuation in 3% of patients. Discontinuation due to treatment-related
AEs occurred in 19% of patients in the pooled 10 mg/kg group. The most common
treatment-related AEs leading to discontinuation in the pooled 10 mg/kg group were
diarrhea or colitis in 11% of the patients. Other common AEs leading to discontinuation
of ipilimumab in the adult database included elevated transaminases (3%) and
hepatobiliary disorders (3%).
Reviewer: Similar to the overall incidence of treatment-related AEs and SAEs, the rate
of discontinuation for treatment-related toxicity was higher in the pediatric patients
receiving higher doses of ipilimumab. Only one pediatric patient treated with 3 mg/kg
was discontinued for an AE; however, the total number of patients treated at the
3 mg/kg dose across both studies was small (n=7). This dose-related trend is also
present in the adult pooled data.

7.3.5 Severe and Common Adverse Events
In the current product label for Yervoy, the most common adverse reactions (≥5%)
experienced by adult patients in clinical trials of ipilimumab dosed at 3 mg/kg or
10 mg/kg are fatigue, diarrhea, pruritus, rash, and colitis, nausea, vomiting, headache,
weight loss, pyrexia, decreased appetite, and insomnia. Lab abnormalities that occurred
in more than 20% of adult patients treated with ipilimumab at 10 mg/kg included
Increased ALT Increased AST, increased lipase, and anemia.
Study CA184070
All patients treated with ipilimumab experienced at least one treatment emergent AE
including laboratory abnormalities reported as AEs. The most common AEs across all
dose levels included anemia, lymphopenia, elevated activated partial thromboplastin
time (aPTT), hyponatremia, increased alanine aminotransferase and aspartate
anminotransferase , nausea, abdominal pain, diarrhea, fatigue, pyrexia, headache,
vomiting, low magnesium and low albumin. Twenty-two patients (67%) experienced at
least one Grade 3 or 4 AE. The most common (≥ 3 patients) severe (≥ Grade 3)
adverse events were anemia and prolonged aPTT.
Study CA184178 (N=12)
All patients treated with ipilimumab experienced at least one adverse event. The most
common AEs (occurring in at least 3 patients) included vomiting, headache, nausea,
decreased appetite, diarrhoea, fatigue, pyrexia, rash, weight decreased, abdominal
pain, constipation, cough, hyponatraemia, and pruritus. Seven patients (58%)
experienced at least one Grade 3 or 4 AE. In the 3 mg/kg group, one patient
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or the adult safety data pool as these studies were initiated prior to the
development of the specific definition of imARs.
Both pediatric protocols included treatment guidelines recommending administration of
immunosuppressants for the treatment of irAEs. These events were generally managed
with either symptomatic therapy for Grade 1–2 events, systemic corticosteroids for
Grade 3–4 events, or other immunosuppressants for steroid unresponsive GI or hepatic
irAEs, as appropriate.
Study CA184070
Immune-related AEs occurred in 25 patients (76%) treated at all dose levels. No fatal
irAEs were observed. The most commonly observed classes of irAEs (any grade) were
GI (12/33 patients; 36%), liver (11/33 patients; 33%) and skin disorders (9/33 patients;
27%). Six patients (18%) experienced at least one > Grade 3 irAE. Grade 3 and 4 irAEs
included transaminase elevations, diarrhea, autoimmune disorder, anaphylactic reaction
and amylase and lipase elevation. All Grade 3 and 4 irAEs occurred at the 5 or 10
mg/kg dose levels.
GI irAEs were relatively common and mostly mild to moderate in severity; nine patients
had Grade 1 or 2 diarrhea, one patient had a Grade 1 lower GI hemorrhage, and one
patient had Grade 2 pancreatitis. Grade 3 or 4 diarrhea occurred in three patients; all in
the 10 mg/kg dose group.
GI perforation, a rare complication of colitis that has been observed in adult patients,
occurred in one patient treated in this study. The patient was 20.8 years old and treated
in the 5 mg/kg dose group. Before this event, she experienced Grade 1 elevation of ALT
on Days 22 and 42 and Grade 1 diarrhea on Day 34. She also had a Grade 3 skin
infection on Day 34. She was discontinued from the study on Day 49 for an
autoimmune disorder which was not specified, but she did experience Grade 3
elevations of AST and ALT on the same day. She had received two dose of ipilimumab.
The patient experienced Grade 1-2 diarrhea on Day 63 and was started on
methylprednisolone. On Day 83, the dose of methylprednisone was increased and
budesonide added for persistent diarrhea. On Day 88, she was positive for C. dificile
infection and metronidazole was started and steroids continued. On Day 107, 85 days
following the last dose of ipilimumab, the patient presented with severe abdominal pain
and a CT confirmed colonic perforation. She had surgical repair and was discharged
eight days later and was weaned off budesonide and methylprednisolone as an
outpatient.
Reviewer: The current product label describes immune-mediated enterocolitis and
states that 1% of patients developed intestinal perforation and 0.8% of patients had fatal
perforations.
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Hepatic irAEs of AST and ALT increased were observed in eight patients (24%), two of
which were Grade 3 in severity.
Endocrine irAEs occurred in two patients treated at the 5 mg/kg dose, one Grade 2
hypophysitis and one Grade 1 blood prolactin abnormality. The patient with hypophysitis
also experienced a Grade 2 diabetes insipidus and a Grade 3 SAE of headache prior to
the diagnosis of hypopysitis.
Skin irAEs occurred in 9 patients (27%). All were < Grade 2 and these included rash
pruritis, urticarial, dermatitis acneiform, and erythema multiforme.
Other irAEs that occurred were one Grade 1 peripheral sensory neuropathy, two Grade
1-2 autoimmune disorders with the clinical diagnosis of autoimmune thyroiditis, one
Grade 3 autoimmune disorder in the patient who experienced transaminitis and a later
colonic perforation and one unspecified low grade autoimmune disorder.

CA184178
Immune-related AEs occurred in six patients (50%). No fatal irAEs were observed. Four
of the patients were discontinued from study drug based on the irAE. The most
commonly observed classes of irAEs (any grade) were liver (4/12 patients; 33%), skin
(4/12 patients; 33%). GI (2/12 patients; 17%) and endocrine (2/12; 17%). Four patients
(18%) experienced at least one > Grade 3 irAE. Grade 3 and 4 irAEs included
transaminase elevations, cholestasis, hyperglycemia and amylase and lipase
elevations. All Grade 3 and 4 irAEs occurred at the 10 mg/kg dose except one Grade 3
hepatitis which occurred in a patient receiving 3 mg/kg ipilimumab.
Liver irAEs of any grade occurred in four patients who experienced hepatitis,
cholestasis, and hepatic enzyme increases. Four patients experienced Grade 1 rash or
pruritis. Two patients experienced hyperglycemia (Grade 1 and 3). Two patients
experienced GI events including a grade 2 diarrhea and a grade 2 hematochezia. Grade
2 drug hypersensitivity occurred in one patient and Grade 1 pancreatitis with an
associated Grade 4 lipase elevation occurred in one patient.
Reviewer: For the most part in Study CA184178, there was overlap between the events
that were categorized as irAEs and those that were flagged as imARs. One additional
patient was included in the group of patients who experienced at least one imAR. This
patient experienced Grade 1-2 events including hot flashes, rash, fever and a pleural
effusion. Ipilimumab was discontinued for the Grade 2 pleural effusion.

Adult Safety Pool
The incidence of irAEs of any grade was 61% in the 3 mg/kg group with 6% of patients
experiencing Grade 3–4 irAEs. One patient (0.9%) had a fatal irAE. In the 10 mg/kg
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group, the incidence of irAEs of any grade was 72%. Three patients (0.9%) had fatal
irAEs. The most common irAEs at both dose levels were GI and skin related toxicities.
Two patients in the adult safety pool, one in each dose group, had fatal colonic
perforations that were considered irAEs.
Reviewer: No new or unexpected irAEs were observed in pediatric patients treated in
Studies CA184070 and CA184070. irAEs appeared to be more common in patients
treated at higher doses of ipilimumab in both adults and pediatric patients. The
observed irAEs in children and adolescents were similar in frequency and severity to
what has been reported in adult studies.

8

Overall Conclusions

Melanoma in the pediatric population is a rare and serious disease with an increasing
annual incidence. Pediatric patients with unresectable or metastatic melanoma have a
poor prognosis and no available treatments known to improve survival.
The efficacy of ipilimumab in pediatric patients was not established in Studies
CA184070 and 184178. An extrapolation of efficacy from adult data for pediatric
patients 12 and older is reasonable based on disease similarity between the adult and
adolescent populations and population PK analyses demonstrating that a dosing
regimen of 3 mg/kg ipilimumab every 3 weeks produces similar exposures in children
and adults.
The overall safety profile of ipilimumab in children and adolescents 12 years of age and
older with advanced melanoma was consistent with the known safety profile in adults.
Based on review of this sBLA, FDA recommends approval of ipilimumab for the
treatment of pediatric patients 12 and older with unresectable or metastatic melanoma.
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9

Labeling Recommendations

Labeling negotiations were ongoing at the time of completing this review. A discussion
of labeling recommendations will be provided as an addendum to the clinical review at a
later date.

10 References
1. Hodi R, O’Day S, McDermott D, et.al. Improved Survival with Ipilimumab in Patients
with Metastatic Melanoma. NEJM. 2010; 363 (8):711-23.
2. Han D, Zager J, Han G, et al. The Unique Clinical Characteristics of Melanoma
Diagnosed in Children. Ann Surg Oncol. 2012;19(12): 3888-3895.
3. Mills O, and Messina, J. Pediatric Melanoma: A Review. Cancer Control. 2009;16
(3):225-233.
4. Austin M, Xing Y, Hayes-Jordan A, et al. Melanoma incidence rises for children and
adolescents: An epidemiologic review of pediatric melanoma in the United States.
Journal of Pediatric Surgery 2013; 48(11): 2207-2213.
5. Strouse J, Fears T, Tucker M, et al. Pediatric Melanoma: Risk Factor and Survival
Analysis of the Surveillance, Epidemiology and End Results Database. Journal of
Clin Onc 2005; 23 (21):4735-4741.
6. Wong J, Harris J, Rodriguez-Galindo C et al. Incidence of Childhood and Adolescent
Melanoma in the United States: 1973–2009. 2013;Pediatrics 2013; 131 (5):846-854.
7. Huynh P, Grant-Kels J, Grin C. Childhood melanoma: update and treatment. Int J
Dermatol. 2005;44:715–23.
8. Livestro D, Kaine E, Michaelson J, et al. Melanoma in the Young: Differences and
Similarities With Adult Melanoma. Cancer 2007; 110 (3): 614-624.
9. YERVOY Package Insert found at https://www.accessdata.fda.gov/scripts/cder/daf/
10. Dunne J, Rodrigues W, Murphy M, et al. Extrapolation of adult data and other data
in pediatric drug-development programs. Pediatrics 2011; 128 (5): 1242-1249.

68
Reference ID: 4124932

--------------------------------------------------------------------------------------------------------This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
--------------------------------------------------------------------------------------------------------/s/
---------------------------------------------------DENISE A CASEY
07/14/2017
SUZANNE G DEMKO
07/17/2017
I concur with the findings in this review and the recommended regulatory decision to grant
approval to this supplemental BLA. I also concur in the opinion that the applicant has fairly
responded to the elements outlined in the Pediatric Written Request for ipilimumab issued on July
7, 2014

Reference ID: 4124932

