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Executive Summary:  

· Ipilimumab is a humanized monoclonal antibody that binds to CTLA-4, resulting in T-cell activation, proliferation, and antitumor immune response.
· The FDA indication is treatment of unresectable or metastatic melanoma.  There were no restrictions in the indication to patients who received previous therapy as this was the first drug to ever show a survival advantage in a comparative trial.  More recently survival data from a first-line trial confirmed a clinical benefit.
· Dosage: Ipilimumab 3 mg/kg intravenously over 90 minutes every 3 weeks for a total of 4 doses.

· Efficacy was shown in a phase III randomized, double-blind clinical trial of ipilimumab plus gp100 melanoma vaccine versus ipilimumab alone and gp100 melanoma vaccine alone in patients with an ECOG PS of 0-1 who had previously been treated with one of the following: dacarbazine, temozolomide, fotemustine, or interleukin-2.  This was the registration trial used for FDA approval.
· The primary outcome was overall survival.  The pre-specified primary comparison was between ipilimumab plus gp100 versus gp100 alone.  Both ipilimumab groups had median overall survivals of 10-10.1 months compared to 6.4 months in the gp100 alone group.  For the primary comparison, the hazard ratio for death was 0.68, favoring ipilimumab plus gp100.  In a secondary comparison between ipilimumab alone and gp100 alone, the hazard ratio for death was 0.66.
· One year survival rates were 43.6-45.6% in the ipilimumab groups and 25.3% in the gp100 group.  At 24 months, survival rates were 21.6-23.5% in the ipilimumab groups and 13.7% in the gp100 group.

· In pre-specified subgroup analysis, the point estimates for overall survival on a Forest Plot all favored ipilimumab, but the upper bound of the confidence interval crossed the line of no difference in the age ≥65 years old and receipt of previous interleukin-2 subgroups.

· There was no difference between the groups in median Progression Free Survival.  However, examination of the PFS curves shows a separation occurring shortly after the first assessment at 12 weeks, supporting delayed activity of immune therapy.

· Although HLA typing was required and only HLA-A positive patients were enrolled in the trial due to the gp100 vaccine requirements, a retrospective analysis of phase II trials that did not restrict enrollment based on HLA typing did not find a difference in survival between HLA-A positive and negative patients.

· Efficacy in patients who were treatment naïve was demonstrated in a phase III, double-blind trial of ipilimumab plus dacarbazine compared to placebo plus dacarbazine.  In this trial, the dose of ipilimumab was 10 mg/kg.
· The primary outcome was overall survival.  The median overall survival for the ipilimumab plus dacarbazine was 11.2 months versus 9.1 months for placebo plus dacarbazine.  One, two, and three year survival rates were 47.3%, 28.5%, and 20.8% in the ipilimumab plus dacarbazine group and 36.3%, 17.9%, and 12.2% in the placebo plus dacarbazine group.

· The point estimates for overall survival in the pre-specified subgroup analysis on a Forest Plot all favor the ipilimumab group.  However, the upper bound of the confidence interval crossed the line of no difference for the following subgroups, some of which had very small numbers to start with: Age ≥65 years old, female sex, Metastasis Stages M0, M1a, and M1b, ECOG performance status of 1, no previous adjuvant therapy, or Other adjuvant therapy, Lactic Dehydrogenase baseline level greater than the upper limit of normal, and Lactic Dehydrogenase baseline level > 2 times the upper limit of normal.

· Median Progressions Free Survival was not different between the groups.  Again, after the first assessment at 12 weeks, the PFS curve separates.
· A potential adverse reaction to activation of T-cells is autoimmunity which was seen in all ipilimumab trials.

· There is a Boxed Warning for Immune-Mediated Adverse Reactions which were severe and fatal in some cases.

· Immune-mediated reactions can involve any organ system; the most common severe reactions are enterocolitis, hepatitis, dermatitis (including toxic epidermal necrolysis), neuropathy, and endocrinopathies (including hypophisitis, adrenal insufficienty, hypothyroidism, and hypopituitarism).  For patients with severe immune-mediated reactions, permanently discontinue ipilimumab and start high-dose corticosteroid therapy (1-2 mg/kg/day of prednisone or equivalent).

· Assess patients at baseline and prior to each dose for signs and symptoms of immune-mediated adverse reactions.

· Cost of 4 doses of therapy for an average size patient at FSS pricing: $90,279.00.

· The approved dosing in all lines of therapy is 3 mg/kg even though higher doses were used in the first-line trial.  The optimal dosing of ipilimumab is still being investigated.

· Ipilimumab was approved for use as a single agent, despite the combinations in the two trials used for approval.  In the first-line clinical trial, the incidence of immune-mediated hepatitis was increased more than expected in the ipilimumab plus dacarbazine arm, and this combination cannot be routinely recommended.
· Immune therapy responses are often delayed; it was not uncommon for some disease progression before seeing a response from ipilimumab.

Summary:

Ipilimumab is an anti-CTLA-4 monoclonal antibody approved for use in unresectable or metastatic melanoma.  In clinical trials, patients with untreated brain metastases, autoimmune disease, and on chronic systemic corticosteroid therapy were excluded from receiving ipilimumab.  Despite the differences in dosing between the second-line clinical trial and first line clinical trial and the use of other active agents along with ipilimumab, it is approved for single use at a dose of 3 mg/kg.  Use in combination with other agents may put the patient at risk for more severe immune-mediated adverse reactions and should be avoided in most patients until more data are available.  Patients must be monitored closely using clinical lab results and sign and symptom assessment at baseline and prior to each dose for immune-mediated adverse events, some of which can be severe or fatal.  If diagnosed, follow the algorithm in the package insert for dose modifications and the use of corticosteroid therapy.  Although this was tested in all patients without regard to BRAF mutation status, BRAF mutation should be assessed in all patients prior to starting therapy to best determine the sequencing of drug therapies, if necessary; 40-60% of melanoma patients have an activating mutation.

Introduction

The purposes of this monograph are to (1) evaluate the available evidence of safety, tolerability, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating ipilimumab for possible addition to the VA National Formulary; and (2) identify parameters for its rational use in the VA.

Pharmacology/Pharmacokinetics
,

It is known that the immune system destroys antigens, and the role of the immune system in detecting and destroying cancer cells is supported by the detection of activated T-cells and antibodies targeting tumor-associated antigens.  Although some tumor types are capable of eliciting strong immune responses, it is known that tumors evade detection and destruction by the immune system.  One method to overcome tumor tolerance is promotion of T-cell activation by blocking inhibitory signals.
T-cell activation requires dual signaling.  First, activation is initiated when the T-cell receptor complex binds tumor-associated antigen presented by antigen presenting cells (APCs) via major histocompatibility complexes I and II.  The second signal occurs when the co-stimulatory receptor CD28 on the T-cell binds to B7 ligand subtypes CD80 and CD86 on the APC, inducing T-cell proliferation, cytokine secretion, and changes in gene expression and metabolism.  A key element in immune tolerance and the main negative regulator of brake host response of T-cell mediated antitumor immune responses is Cytotoxic T Lymphocyte-Associated Antigen 4 (CTLA-4).  CTLA-4 is produced by activated T-cells and binds to B7 on APCs with a higher affinity than CD28, sending a signal that downregulates T-cell activation and downstream cytokine production necessary for T-cell proliferation.
Ipilimumab is a fully humanized monoclonal antibody that binds CTLA-4, preventing it from binding to B7 on APCs.  The result is prolongation of T-cell activation, restoration of proliferation, and theoretically allowing the patient to mount an antitumor immune response.
Table #1
Ipilimumab pharmacokinetics
	Parameter
	Drug

	Clearance
	15.3 mL/h

	Volume of distributionss
	7.21 liters

	Half-life
	Terminal t1/2=14.7 days

	Cminss (3 mg/kg dose)
	21.8 mcg/mL (±11.2)


Ipilimumab clearance increases with increasing body weight; no dose adjustment required if dosed on an mg/kg basis.
The following factors had no clinically meaningful effect on clearance: age (26-86), gender, concomitant budesonide, performance status, HLA-A2*0201 status, positive anti-ipilimumab antibody status, prior use of systemic chemotherapy, or baseline LDH levels.  The effect of race was not studied as there were insufficient numbers of non-Caucasian patients.

Renal Impairment: Creatinine clearance of ≥29 mL/min did not have a clinically important effect on ipilimumab pharmacokinetics.

Hepatic Impairment: Baseline AST, total bilirubin, and ALT levels did not have a clinically important effect on ipilimumab pharmacokinetics in patients with varying hepatic impairment.

FDA Approved Indication(s) 

Treatment of unresectable or metastatic melanoma.
Potential Off-label Uses

This section is not intended to promote any off-label uses. Off-label use should be evidence-based. See VA PBM-MAP and Center for Medication Safety’s Guidance on “Off-label” Prescribing (available on the VA PBM Intranet site only).
Patients with melanoma and brain metastases. (Results of a phase II trial in 72 melanoma patients with brain metastases from poster presentations states 51 patients who did not require corticosteroids [asymptomatic] and 21 patients who required corticosteroids were given ipilimumab 10mg/kg every 3 weeks for 4 doses [induction] then every 12 weeks [maintenance].  Disease control (CR+PR+SD) was seen in 23.5% of 51 patients and 9.5% of 21 patients.
) (Case report of a patient with a single left frontal lobe nodule.  Treated with ipilimumab 3 mg/kg every 3 weeks for 4 weeks [induction].  Left frontal nodule stable but new left nodule with edema appeared.  At week 16 the original left frontal nodule was stable and the new left nodule shrank with regression of edema.  After 12 weeks with no therapy patient entered maintenance therapy phase every 12 weeks.  At week 36 brain metastases completely regressed and maintained for at least 2 years.
)
Patients with uveal melanoma. (Data provided from a poster presentation of metastatic uveal melanoma in 13 European patients who failed or were intolerant to prior therapies who were administered ipilimumab 10 mg/kg every 3 weeks for 4 doses [induction] then every 12 weeks [maintenance].  9 patients completed induction, 5 maintenance.  Stable disease in 2/9 at week 12, 3/6 at week 24, and 1/4 at week 36.  Median overall survival 36 weeks [2-71].3)
Patients with mucous membrane melanoma.

Current VA National Formulary Alternatives

Dacarbazine
Dosage and Administration

Recommended Dosing
Ipilimumab 3 mg/kg intravenously over 90 minutes every 3 weeks for a total of 4 doses

Recommended Dose Modifications
	Adverse Event
	Ipilimumab Dose Modification
	Restart Instructions

	Moderate immune-mediated adverse reactions or symptomatic endocrinopathy
	Withhold scheduled dose
	If complete or partial resolution of adverse reactions (Grade 0-1) AND receiving less than 7.5 mg prednisone or equivalent per day, Resume ipilimumab at 3 mg/mg every 3 weeks until administration of all 4 doses OR 16 weeks from first dose, whichever occurs first


	Persistent moderate adverse reactions or inability to reduce corticosteroid dose to 7.5 mg prednisone or equivalent per day.

	Permanently discontinue ipilimumab
	N/A

	Failure to complete full treatment course of 4 doses within 16 weeks from administration of first dose

	Permanently discontinue ipilimumab
	N/A

	Severe or life-threatening adverse reactions, including
· Colitis with abdominal pain, fever, ileus, or peritoneal signs; increase in stool frequency (7 or more over baseline), stool incontinence, need for IV hydration for more than 24 hours, GI hemorrhage, and GI perforation

· Aspartate aminotransferase (AST) or alanine aminotransferase (ALT) >5 times the upper limit of normal OR toal bilirubin >3 times the upper limit of normal

· Stevens-Johnson syndrome, toxic epidermal necrolysis, OR rash complicated by full thickness dermal ulceration OR necrotic, bullous or hemorrhagic manifestations
· Severe motor or sensory neuropathy,, Guillain-Barre syndrome, OR myasthenia gravis

· Severe immune-mediated reactions involving any organ system (e.g. nephritis, pneumonitis, pancreatitis, non-infectious myocarditis)

· Immune-mediated ocular disease unresponsive to topical immunosuppressive therapy
	Permanently discontinue ipilimumab
	N/A


Preparation
· Do not shake product

· Allow vials to stand at room temperature for approximately 5 minutes before preparation

· Dilute appropriate dose with 0.9% Sodium Chloride Injection USP or 5% Dextrose Injection USP to a final concentration of 1 mg/mL to 2mg/mL; mix dilution by gentle inversion

· Store diluted solution for no more than 24 hours under refrigeration or room temperature

Administration
· Do not mix ipilimumab with or co-administer with any other medications.
· Flush the IV line with 0.9% Sodium Chloride Injection USP or 5% Dextrose Injection USP after each dose

· Administer diluted solution over 90 minutes through an IV line containing a sterile, non-pyrogenic, low-protein-binding-in-line filter.

Dosage Forms
50 mg/10mL (5 mg/mL)

200 mg/40mL (5 mg/mL)

Efficacy 

Following Previous Therapy

Efficacy Measures

Primary Endpoint
· Originally Best Overall Response Rate (proportion of patients with complete or partial response)

· Amended to Overall Survival on the basis of phase 2 data and in alignment with another phase III trial with the primary comparison between the ipilimumab plus gp100 group and the gp100 group alone.

Secondary Endpoints

· Comparison of Overall Survival between the ipilimumab alone group and the gp100 alone group and between the 2 ipilimumab groups

· Subgroup comparisons of Overall Survival across five pre-specified categories: metastasis stage (M0, M1a, or M1b versus M1c), receipt or nonreceipt of previous IL-2, baseline serum lactate dehydrogenase levels, age, and sex

· Best Overall Response Rate

· Duration of Response

· Progression Free Survival

Standard criteria to assess tumor activity of cytotoxic drugs, including WHO criteria or RECIST criteria, depend on tumor shrinkage.  Response patterns for immunologic therapies, including cytokines, vaccines, and monoclonal antibodies expands beyond these traditional criteria and may include initial tumor shrinkage or an increase in tumor burden followed by a delayed time to clinical activity, often manifested as stable disease.  Although proposed immune-related Response Criteria are a step in the right direction, they need to be validated in prospective trials.  Due to the issues with standard tumor shrinkage criteria, overall survival may better describe clinical effects from immune therapy.  Delays in effect from immunologic therapy may require alternative methods for comparing survival curves. 
,

Summary of efficacy findings 

Following previous therapy
Phase III trial of ipilimumab with or without gp100 vaccine compared to gp100 alone in patients with metastatic melanoma who had undergone previous therapy.  Gp100, a peptide derived from glycoprotein residues of a restricted melanoma antigen, was developed to enhance HLA-A binding and induce better T cell stimulation than native peptide.  Monotherapy with vaccine produces immune responses but limited clinical responses.  A recent phase III trial found the addition of the vaccine to high-dose interleukin-2 therapy increased response rates and prolonged progression free survival.
  As there is no accepted standard of care in melanoma therapy, the vaccine was chosen as an active comparator.
Study Design
· Double-blind, randomized (centralization of randomization not specified in journal publication; randomization was performed centrally according to the supplemental Protocol available on the journal web site).
· International (N. America, S. America, Europe, Africa)

· Tumor responses determined by investigators per clinical trial publication (all tumor imaging and tumor response data reviewed by a central blinded Independent Review Committee per Protocol supplement to the published trial).
Inclusion Criteria
· Unresectable stage III or IV melanoma
· Received a prior regimen containing one or more of the following: dacarbazine, temozolomide, fotemustine, carboplatin, or interleukin-2.

· Life expectancy of at least 4 months

· ECOG Performance Status 0 (patient is fully active, able to carry on all predisease performance activities without restriction) or 1 (patient is restricted in physically strenuous activity but ambulatory and able to carry out work of a light or sedentary nature like light housework or office work).

· Positive status for HLA-A*0201

Exclusion Criteria
· Previous anti-CTLA-4 antibody or vaccine therapy
· Autoimmune disease

· Active, untreated metastases of the central nervous system

· Pregnancy or lactation

· Concomitant treatment with nonstudy anticancer therapy or immunosuppressive therapy

· Long-term use of systemic corticosteroids

Table #2
Patient Characteristics Second-Line Therapy
	Characteristic
	Ipi plus gp100

N=403
	Ipi alone

N=137
	gp100 alone

N=136

	Mean age –yr
	55.6
	56.8
	57.4

	Sex %Male
	61.3
	59.1
	46.3

	ECOG - %

   0

   1

   2

   3

   Unknown
	57.6

41.2

1.0

0.2

0
	52.6

46.7

0.7

0

0
	51.5

44.9

2.9

0

0.7

	Metastasis Stage -%
   M0

   M1a
   M1b
   M1c
	1.2

9.2

18.9

70.7
	0.7

10.2

16.1

73
	2.9

8.1

16.9

72.1

	LDH -%
   ≤ ULN

   >ULN
	62.5

37
	61.3

38.7
	59.6

38.2

	CNS metastases at baseline - %
Received study drug - %
	11.4

10.4
	10.9

10.9
	15.4

14.7

	Previous systemic therapy for metastases - %
	100
	100
	100


	Previous interleukin-2 - %
	22.1
	23.4
	24.3


ECOG=Eastern Cooperative Oncology Group; LDH=lactate dehydrogenase; ULN=upper limit of normal;
Treatment
· Arm A: Ipilimumab 3 mg/kg IV over 90 minutes followed by gp100 vaccine (2 different HLA-A*0201 peptides; each 1mg given subcutaneously, one in the right anterior thigh and one in the left anterior thigh) every 3 weeks for 4 treatments [Induction therapy]
· Arm B: Ipilimumab 3 mg/kg IV over 90 minutes followed by placebo vaccine (2 different placebo injections given subcutaneously, one in the right anterior thigh and one in the left anterior thigh) every 4 weeks for 4 treatments
· Arm C: Ipilimumab placebo IV over 90 minutes followed by gp100 vaccine (2 different HLA-A*0201 peptides; each 1mg given subcutaneously, one in the right anterior thigh and one in the left anterior thigh) every 3 weeks for 4 treatments
· After treatment Day 1 of Week 1, additional treatments were given if there were no toxic effects that couldn’t be tolerated, no rapidly progressive disease, and no significant decline in performance status
· Patients who developed new lesions or whose baseline lesions grew were allowed to receive additional treatments to complete the induction therapy.

· Patients with stable disease for 3 months duration after treatment week 12 or with confirmed partial or complete response were offered additional treatment courses (re-induction) with their assigned treatment regimen if they had disease progression.

Primary and Secondary Outcomes
Table #3
Primary and Secondary Outcomes in Second-Line Therapy
	Outcome/Event
	Ipi plus gp100
	Ipi alone
	gp100 alone

	Median Overall Survival-mos
95% CI

Comparison with gp100 alone

Hazard ratio (95%CI)

P value

Comparison to ipilimumab alone

Hazard ratio (95%CI)

P value
	10
(8.5-11.5)
0.68 (0.55-0.85)

<0.001
1.04 (0.83-1.3)

0.76
	10.1
(8-13.8)

0.66 (0.51-0.87)

0.003

—
	6.4
(5.5-8.7)

—
—

	Survival Rates - %
12 months

18 months

24 months
	43.6

30.0
21.6
	45.6
33.2

23.5
	25.3
16.3
13.7

	Best Overall Response -%
Complete

Partial

Stable disease

Progression

Not evaluated

Best Overall Response Rate - % (95%CI)
P value comparison with gp100 alone

P value comparison with ipilimumab alone
	0.2

5.5

14.4

59.3

20.6

5.7 (3.7-8.4)

0.04

0.04
	1.5

9.5

17.5

51.1

20.4

10.9 (6.3-17.4)

0.001

—
	0

1.5

9.6

65.4

23.5

1.5 (0.2-5.2)

-

—

	Median Time to Progression – mos (95%CI)
Median Duration of Response -mos (95%CI)
	2.76 (2.73-2.79)
11.5 (5.4-NR)
	2.86 (2.76-3.02)

NR (28.1 – NR)
	2.76 (2.73-2.83)

NR (2.0-NR)

	Re-induction (n=31)
Best overall response - %

Complete

Partial

Stable disease

Progression
	0

13

52.2

34.8
	12.5

25

37.5

25
	0

0

0

100


Table #4
Immune mediated adverse events 2nd Line(see Adverse Events below)
	Immune related AE
	Ipilimumab Groups
	gp100 Alone Group

	Grade 3 or 4 events
	10-15%
	3%

	Median time to resolution grades 2-4
95%CI
	6.3 weeks
4.3 – 8.4
	3.1 weeks
1.1 – not reaches

	Dermatologic
Grade 3 or 4
	40-44%
1.5-2.4%
	16.7%
0

	Gastrointestinal
Grade 3 or 4
	29-32.1%

5.8-7.6%
	14.4%
0.8%

	Endocrine
Grade 3 or 4
	3.9-7.6%
1.1-3.8%
	1.5%

0

	Hepatic

Grade 3 or 4
	2.1-3.8%

1.1%
	4.5%

2.3%


A pre-specified subgroup analysis was performed for overall survival for five categories: metastasis stage, receipt or non-receipt of previous interleukin-2 therapy, baseline level of lactate dehydrogenase, age, and sex.  For the comparison of ipilimumab plus gp100 to gp100 alone, the Forest Plot point estimates were all on the same side of the line of no difference, favoring ipilimumab plus gp100.  For the subgroups Age ≥ 65 years old and receipt of previous interleukin-2 therapy, the upper bound of the confidence interval crossed the line of no difference and these were not statistically significant.  In the comparison of Ipilimumab alone to gp100 alone, the Forest Plot point estimates were also on the same side of the line of no difference, favoring ipilimumab alone.  For the subgroups Female and baseline LDH > upper limits of normal, the upper bound of the confidence interval crossed the line of no difference and these were not statistically significant.
While Median Progression Free Survival was similar between the three arms, the PFS curve then begins to separate; this may be due to delayed responses expected in immune therapy in which patients continued to improve in response after the 24 week evaluation.
In all three arms, the primary reason for discontinuation was disease progression.  In the ipilimumab arms, this was followed by adverse events as a reason for discontinuation.  There were 14 deaths attributed to the study drug, and seven were associated with immune-related adverse events.
Health-related Quality of Life was assessed using a questionnaire (EORTC QLQ C-30 HRQoL).  Completion rate of the questionnaire was 95% at baseline but dropped to less than 15% by week 24.  There were no meaningful changes in any functional or global scores.

Supporting Data
Phase II trial in pretreated patients Several phase II trials were conducted as part of the ipilimumab development program.
,
  Representative of those trials is the CA184-008 trial of ipilimumab monotherapy in pretreated patients with unresectable stage III or stage IV melanoma.  Ipilimumab was given at a dose of 10 mg/kg over 90 minutes every 3 weeks for four doses during induction therapy with a maintenance phase starting at week 24 given every 12 weeks until progression, toxicity, or withdrawal of consent.  The mean number of induction doses was 3.3 with a median of 4.  58.7% of patients received all four induction doses and 12.3% continued maintenance therapy.  The primary outcome was best overall response rate (complete or partial responses) (BORR).  The BORR was 5.8% (95%CI 2.7%-10.7%) with five ongoing partial responses.  The Disease Control Rate (complete + partial responses + stable disease) was 27% (95%CI 20%-35%).  Overall survival, a secondary outcome, was 10.2 months.  The 1 year survival rate was 47.2% (95%CI 39.5-55.1), the 18 month survival rate 39.4%, and the 24 month survival rate 32.8%.

HLA Subtype:  Enrollment in the registration trial was restricted to patients who were HLA-A*0201 positive because two of the arms contained an HLA-A*0201-restricted vaccine.  Although the mechanism of ipilimumab is not thought to be dependent on HLA, a retrospective analysis was performed on four phase II trials assessing efficacy and safety based on HLA-A*0201 status which was measured prospectively in these trials.  Across all dose levels, overall survival was similar in the HLA-A*0201 negative patients (11.4 months, 95%CI 9.3-15.1) and in HLA-A*0201 positive patients (9.3 months, 95%CI 7.4-11.5).  Immune related events occurred in similarly across all dose levels independent of HLA-A*0201 status.

First-Line Therapy
Efficacy Measures

Primary Outcome
· Originally Progression Free Survival

· Amended to Overall Survival based on emerging data suggesting progression and disease response incompletely reflect long term benefit with immune based therapies.

Secondary Outcomes

· Progression Free Survival

· Rate of Best Overall Response (the proportion of all patients who had a complete or partial response)

· Rate of Disease Control (complete response, partial response, or stable disease)

· Time to a response

· Duration of the response

· Safety

Summary of efficacy findings 

First Line Therapy

A phase III trial of ipilimumab plus dacarbazine versus dacarbazine plus placebo in patients with previously untreated metastatic melanoma.

Study Design
· Randomized, Double-blind (centralization of randomization not specified in journal publication).
· Multinational

· All tumor assessments were performed by an independent review committee blinded to treatment assignment.

Inclusion Criteria
· Previously untreated stage III (unresectable) or stage IV melanoma with measurable lesions

· ECOG Performance Status 0( patient is fully active and able to carry on predisease activities without restriction) or 1 (patient is restricted in physically strenuous activity but is ambulatory and able to carry out work of a light or sedentary nature, such as light housework or office work)

· Life expectancy of 16 weeks or more

Exclusion Criteria
· Prior therapy for metastatic disease (prior adjuvant therapy allowed)

· Concomitant immunosuppressive therapy or long-term use of systemic corticosteroids
· Brain metastases 

· Primary ocular or mucosal melanoma

· Autoimmune Disease

Table #5
Patient Characteristics First Line Therapy

	Characteristic
	Ipilimumab plus dacarbazine

N=250
	Placebo plus dacarbazine

N=252

	Mean age- yr
	57.5
	56.4

	Sex- Male - %
	60.8
	59.1

	ECOG Performance Status - %

0

1
	70.8

29.2
	71

29

	Metastasis Stage -%

M0

M1a

M1b

M1c
	2.4

14.8

25.6

57.2
	3.2

17.1

24.6

55.2

	Lactic Dehydrogenase - %

≤ Upper Limit of Normal

>Upper Limit of Normal

Unknown
	62.8

37.2

0
	55.6

43.7

0.8

	Prior Adjuvant Therapy -%
	26.4
	26.6


Treatment
· Arm A: Ipilimumab 10 mg/kg over 90 minutes plus dacarbazine 850 mg/m2 weeks 1, 4, 7, and 10 followed by dacarbazine alone every 3 weeks through week 22 (induction)

· Arm B: Placebo over 90 minutes plus dacarbazine 850 mg/m2 weeks 1, 4, 7, and 10 followed by dacarbazine alone every 3 weeks through week 22 (induction)

· At week 24 if no progressive disease or dose-limiting toxicity, patients were eligible for maintenance therapy in which they received placebo or ipilimumab every 12 weeks until disease progressions, development of toxicity, or the end of the study.

Primary and Secondary Outcomes

Table #6
Primary and Secondary Outcomes for First Line Therapy
	Outcome/Event
	Ipilimumab plus dacarbazine
	Placebo plus dacarbazine

	Median Overall Survival- mos
95%CI

Hazard Ratio for death

P value
	11.2
9.4-13.6

0.72

<0.001
	9.1 
7.8-10.5

—

—

	Survival - % (95%CI)
1 year

2 year

3 year
	47.3 (41-53.6)
28.5 (22.9-34.2)

20.8 (15.7-26.1)
	36.3 (30.4-42.2)

17.9 (13.3-22.8)

12.2 (8.2-16.5)

	Disease Progression Risk
Hazard Ratio

P value
	0.76

0.006
	—

—

	Best Overall Response Rate -%
Complete Response

Partial Response
	15.2
1.6

13.6
	10.3
0.8

9.5

	Stable Disease - %
	18
	19.8

	Disease Control Rate - %
	33.2
	30.2

	Progressive Disease - %
	44.4
	52

	Response not evaluated -%
	22.4
	17.9

	Median Duration of response

95%CI
	19.3 months
12.1-26.1
	8.1 months
5.19-19.8


Table #7
Immune mediated adverse events 1st Line (see Adverse Events below)
	Immune related AE
	Ipilimumab plus dacarbazine
	Placebo plus dacarbazine

	Grade 3 / 4 %
	31.6 / 10.1
	3.2 / 2.8

	Dermatologic

Grade 3

Grade 4
	1.2-2

0
	0

0

	Gastrointestinal

Grade 3

Grade 4
	1.6-4

0.4
	0

0

	Hepatic

Grade 3

Grade 4
	1.2-15

3.6-5.7
	0.4-0.8

0


A pre-specified subgroup analysis was performed for overall survival across the following groups: age, sex, ECOG performance status, baseline serum lactic dehydrogenase level, and substage of metastatic disease.  The Forest Plot point estimates for all groups were on the same side of the line of no difference (except Women ≥50 years old), favoring the ipilimumab-dacarbazine therapy.  For the groups Age ≥65 years old, female sex, Metastasis Stages M0, M1a, and M1b, ECOG performance status of 1, no previous adjuvant therapy, or Other adjuvant therapy, Lactic Dehydrogenase baseline level greater than the upper limit of normal, and Lactic Dehydrogenase baseline level > 2 times the upper limit of normal, the upper bound of the 95% confidence interval crossed the line of no difference and these were not statistically significant.  It must be noted that for some of these subgroups the confidence intervals were wide due to small numbers of patients in those subgroups.
Although the risk for progression produced a hazard ratio of 0.76, the median values for progression free survival were similar between the groups at the first assessment; after that the progression free survival curves separate.
The majority of patients in both arms discontinued therapy due to disease progression.  In the ipilimumab arm, this was followed closely by discontinuation due to adverse events (114 discontinued due to progression, 95 due to adverse events).
The most common grade 3 or 4 immune-mediated adverse event was immune-mediated hepatitis seen in 78 patients in the ipilimumab group and 6 patients in the dacarbazine group.  Hepatic immune-mediated adverse events were generally reversible using guideline in the study protocol.  Of the patients with immune-mediated hepatitis, 80.8% received glucocorticoids, and 5 patients also received mycophenolate mofetil.

For further details on the efficacy results of the clinical trials, refer to Appendix:  Clinical Trials (page 23).

Adverse Events (Safety Data)

Table #8
Adverse Events Previously Treated Patients 
	Organ system
	Ipilimumab 3mg/kg
	Ipilimumab 3 mg/kg plus gp100
	gp100

	
	Any
	Grade 3-5
	Any
	Grade 3-5
	Any
	Grade 3-5

	Gastrointestinal

   Diarrhea

   Colitis
	32%

8
	5%

5
	37%

5
	4%

3
	20%

2
	1%

0

	Skin and subcutaneous tissue

   Pruritus

   Rash
	31

29
	0

2
	21

25
	<1

2
	11

8
	0

0

	General and Site of Administration

   Fatigue
	41
	7
	34
	5
	31
	3


Deaths and Other Serious Adverse Events 

Serious Adverse Events were reported in 41% of patients in the ipilimumab + gp100 group, 42% of the ipilimumab alone group, and 39% of the gp100 alone group.
Deaths potentially due to ipilimumab therapy in previously treated patients: one case each of colitis , colitis with perforation , MDS with myelofibrosis , intestinal perforation, toxic epidermal necrolysis, peritonitis, Guillain-Barré Syndrome, liver failure, colon perforation, vascular leak syndrome.

Table #9
Severe to Fatal Immune Mediated Adverse Events In Previously Treated Patients
	Event
	Percentage of Patients

	
	Ipilimumab 3mg/kg

N=131
	Ipilimumab 3 mg/kg + gp100

N=380

	Any immune mediated adverse event
	15
	12

	Enterocolitisa
	7
	7

	Hepatotoxicitya
	1
	2

	Dermatitisa
	2
	3

	Neuropathya
	1
	<1

	Endocrinopathy

   Hypopituitarism

   Adrenal Insufficiency
	4

4

0
	1

1

1

	Other

   Pneumonitis

   Meningitis

   Nephritis

   Eosinophelia

   Pericarditisa
	0

0

1

1

0
	<1

<1

0

0

<1


a Includes fatal outcome 
Common Adverse Events

In patients receiving 3 mg/kg: fatigue, diarrhea, pruritus, rash, and colitis
Other Adverse Events

Urticaria (2%), large intestinal ulcer, esophagitis, acute respiratory distress syndrome, renal failure, and infusion reaction.
Tolerability

At 3 mg/kg dose, 10% of patients discontinued ipilimumab therapy due to adverse events.
At 10 mg/kg in combination with dacarbazine, 38% of patients discontinued ipilimumab therapy due to adverse events.

For further details on the safety results of the clinical trials, refer to Appendix:  Clinical Trials (page 23).

Contraindications

None
Warnings and Precautions

Boxed Warning – Immune Mediated Adverse Reactions
Ipilimumab can result in severe and fatal immune-mediated adverse reactions due to T-cell activation and proliferation.  These immune-mediated reactions may involve any organ system, but the most common severe reactions are enterocolitis, hepatitis, dermatitis (including toxic epidermal necrolysis), neuropathy, and endocrinopathy.  The majority of immune-mediated adverse reactions initially manifest during treatment; however a minority occurred weeks to months after discontinuation of ipilimumab.
Permanently discontinue ipilimumab and initiate systemic high-dose corticosteroid therapy for severe immune-mediated adverse reactions.

Assess patients for signs and symptoms of enterocolitis, dermatitis, neuropathy, and endocrinopathy and evaluate chemistries including liver function tests and thyroid function tests at baseline and before each dose.

Immune-mediated Enterocolitis
In the ipilimumab study in previously treated patients, severe, life-threatening, or fatal immune-mediated enterocolitis (diarrhea of 7 or more stools above baseline, fever, ileus, peritoneal signs; Grade 3-5) occurred in 34 (7%) patients and moderate immune-mediated enterocolitis (diarrhea up to 6 stools above baseline, abdominal pain, mucus or blood in stool; Grade 2) occurred in 28 (5%) ipilimumab patients.  In 511 patients treated with ipilimumab, 5 (1%) developed intestinal perforation, 4 (0.8%) died as a result of complications and 26 (5%) were hospitalized for severe enterocolitis.

Median time to onset after starting ipilimumab: 7.4 weeks (range 1.6-13.4) for Grade 3-5 and 6.3 weeks (range 0.3-18.9) for Grade 2.

Treatment received  29 patients with Grade 3-5 enterocolitis received high-dose corticosteroids (≥40 mg/day prednisone or equivalent) with a median dose of 80 mg/day and median duration of 2.3 weeks (up to 13.9 weeks) followed by taper.  29% of patients with moderate enterocolitis were treated with < 40mg/day prednisone or equivalent for median duration of 5.1 weeks, and 25% were treated with high-dose corticosteroids for a median duration of 10 days prior to taper.  Ifliximab was administered to 5 of the 62 patients with immune-mediated enterocolitis following inadequate response to corticosteroids.  In case reports, prophylactic corticosteroids did not prevent the onset of immune-mediated gastrointestinal adverse events.
  Ifliximab, an antitumor necrosis factor antibody has been reported to be beneficial in patients with melanoma or multiple myeloma receiving anti-CTLA-4 antibody therapy who are unresponsive to high-dose corticosteroid therapy for enterocolitis.
,

Outcomes of patients  Of 34 patients with Grade 3-5 enterocolitis, 74% had complete resolution, 3% had improvement to Grade 2, and 24% did not improve.  Of 28 patients with Grade 2 enterocolitis, 79% had complete resolution, 11% improved, and 11% did not improve.

Recommendations in package insert
· Monitor patients for signs and symptoms of enterocolitis (such as diarrhea, abdominal pain, mucus or blood in stool, with or without fever) and bowel perforation (such as peritoneal signs and ileus).  In symptomatic patients rule out infectious causes and consider endoscopic exam for persistent or severe symptoms.

· Permanently discontinue ipilimumab in patients with severe enterocolitis and initiate systemic corticosteroids at a dose of 1-2 mg/mg/day prednisone or equivalent.  When improvement to Grade 1 or less, start corticosteroid taper and continue taper over at least 1 month.  Rapid tapers in clinical trials resulted in recurrence or worsening of symptoms.
· Withhold ipilimumab for moderate enterocolitis, administer antidiarrheal therapy and if persistent for more than 1 week, start systemic corticosteroid therapy at a dose of 0.5 mg/kg/day prednisone or equivalent.

Immune-mediated hepatitis
Severe, life-threatening, or fatal hepatotoxicity (AST or ALT elevations more than 5 times the upper limit of normal or total bilirubin more than 3 times the upper limit of normal; Grade 3-5) was seen in 8 (2%) of ipilimumab treated patients, with fatal hepatic failure in 0.2% and hospitalization in 0.4%.  In addition, 13 (2.5%) patients experienced moderated hepatotoxicity (AST or ALT more than 2.5 times but not more than 5 times the upper limit of normal or total bilirubin more than 1.5 times but not more than 3 times the upper limit of normal).
Recommendations in package insert
· Monitor liver function tests and assess patients for signs and symptoms of hepatotoxicity before each dose of ipilimumab.  In patients with hepatotoxicity, rule out infectious or malignant causes and increase frequency of laboratory monitoring until resolution (the underlying pathology was not determined in all patients in clinical trials, and there were too few biopsy-proven cases of hepatitis to characterize the clinical course).

· Permanently discontinue ipilimumab therapy in patients with Grade 3-5 hepatotoxicity and initiate systemic corticosteroids at a dose of 1-2 mg/mg/day prednisone or equivalent.  When liver function tests show sustained improvement or return to baseline, initiate corticosteroid taper and continue over 1 month.  In clinical trials, patients who had persistent severe hepatitis despite high-dose corticosteroid therapy also received mycophenolate therapy.
· Withhold ipilimumab therapy in patients with Grade 2 hepatotoxicity (see Recommended Dose Modifications).

Immune-mediated Dermatitis
Severe, life-threatening, or fatal immune-mediated dermatitis (e.g. Stevens-Johnson syndrome, toxic epidermal necrolysis, or rash complicated by full thickness dermal ulceration or necrotic, bullous, or hemorrhage manifestations; Grade 3-5) occurred in 13 (2.5%) patients treated with ipilimumab. One patient died as a result of toxic epidermal necrolysis and an additional patient required hospitalization for severe dermatitis. Sixty-three (12%) patients had moderate (Grade 2) dermatitis.
Median time to onset of moderate, severe, or life-threatening dermatitis: 3.1 weeks (ranged up to 17.3 weeks) after starting ipilimumab.

Treatment received:  Seven (54%) patients with severe dermatitis received high-dose corticosteroids at a median dose of prednisone 60 mg/day or equivalent for up to 14.9 weeks followed by taper.  Of these 7, 6 had complete resolution.  The time to resolution ranged up to 15.6 weeks.
Of the 63 patients with moderate dermatitis, 40% receive systemic corticosteroids at a median dose of 60 mg/day of prednisone or equivalent for a median of 2.1 weeks; 7 received only topical corticosteroids and 49% did not receive systemic or topical steroids.  Of these patients with moderate dermatitis, 70% had complete resolution, 11% improved to mild (Grade 1) severity, and 19% had no improvement.

Recommendations in package insert
· Monitor patients for signs and symptoms such as rash and pruritus.  Unless there is an alternative etiology identified, signs and symptoms of dermatitis should be considered immune-mediated.
· Permanently discontinue ipilimumab therapy in patients with Stevens-Johnson syndrome, toxic epidermal necrolysis, or rash complicated by full thickness dermal ulceration, or necrotic, bullous, or hemorrhage manifestations.  Administer systemic corticosteroids at a dose of 1 to2 mg/kg/day prednisone or equivalent.  When dermatitis is controlled, begin corticosteroid taper over 1 month.

· Withhold ipilimumab in patients with moderate to severe signs and symptoms (see Recommended Dose Modifications).

· For mild to moderate dermatitis, such as a localized rash or pruritus, treat symptomatically and use topical or systemic corticosteroids if no improvement after 1 week.

Immune-mediated Neuropathies
One case of fatal Guillain-Barré syndrome and one case of severe (Grade 3) peripheral motor neuropathy occurred in the clinical trial of previously treated patients.  Across the clinical development program myasthenia gravis and additional cases of Guillain-Barré syndrome have been reported.
Recommendations in package insert  

· Monitor for signs and symptoms of motor or sensory neuropathy such as unilateral or bilateral weakness, sensory alterations, or paresthesia.

· Permanently discontinue ipilimumab therapy in patients with severe neuropathy (interferes with daily activities) such as Guillain-Barré-like syndromes.  Use medical intervention as needed for management of severe neuropathy.  Consider starting high-dose systemic corticosteroids at a dose of 1 to 2 mg/kg/day prednisone or equivalent for severe neuropathies.

· Withhold ipilimumab therapy for patients with moderate neuropathy not interfering with daily activities (see Recommended Dose Modifications).

Immune-mediated Endocrinopathies
Severe to life-threatening immune-related endocrinopathies (requiring hospitalization, urgent medical intervention, or interfering with activities of daily living; Grade 3-4) occurred in 9 (1.8%) ipilimumab patients.  All had hypopituitarism and some had additional endocrinopathies such as adrenal insufficiency, hypogonadism, and hypothyroidism.  Six of the patients were hospitalized for severe endocrinopathies.  Moderate endocrinopathies (requiring hormone replacement or medical intervention; Grade 2) occurred in 12 (2.3%) patients and included hypothyroidism, adrenal insufficiency, hypopituitarism, and one case each of hyperthyroidism and Cushing’s syndrome.
Hypophisitis has been reported across tumor types in patients who receive anti-CTLA-4 therapy.  The most frequent and earliest hormone deficiency is ACTH.  Signs and symptoms of hypophysitis and adrenal insufficiency include new or severe headache, visual disturbances, polyuria, polydipsia, nausea, vomting, abdominal pain or orthostasis.
,

Median time to onset of moderate to severe endocrinopathies: 11 weeks (ranged up to 19.3 weeks)

Outcomes: Of the 21 patients with moderate to life-threatening endocrinopathy, 17 required long term hormone replacement therapy, most commonly adrenal hormones (n=10) and thyroid hormone (n=13).

Recommendations in package insert
· Monitor patients for clinical signs and symptoms of hypophysitis, adrenal insufficiency (including adrenal crisis) and hyper- or hypothyroidism.  Patients may present with fatigue, headache, mental status changes, abdominal pain, unusual bowel habits, and hypotension or nonspecific symptoms that may resemble brain metastasis or underlying disease.  Unless an alternative etiology is identified, consider this immune-mediated.
· Monitor thyroid function tests and clinical chemistries at the start of therapy, before each dose, and as clinically indicated based on symptoms.  In a limited number of patients hypophysitis was diagnosed with imaging studies showing enlargement of the pituitary.

· Withhold ipilimumab in symptomatic patients.  Initiate systemic corticosteroids at 1 to 2 mg/kg/day prednisone or equivalent and initiate appropriate hormone replacement therapy.

Other immune-mediated Adverse Reactions
The following clinically significant immune-mediated adverse reactions were seen in less than 1% of ipilimumab patients who had been previously treated: nephritis, pneumonitis, meningitis, pericarditis, uveitis, iritis, and hemolytic anemia.

Across the ipilimumab development program, the following were likely immune-mediated adverse reactions reported in less than 1% of patients: myocarditis, angiopathy, temporal arteritis, vasculitis, polymyalgia rheumatic, conjunctivitis, blepharitis, epislceritis, scleritis, leukocytoclastic, vasculitis, erythema multiforme, psoriasis, pancreatitis, arthritis, and autoimmune thryoiditis.
Recommendations in package insert
· Permanently discontinue ipilimumab for clinically significant or sever immune-mediated adverse reactions.  Start high-dose systemic corticosteroids at 1 to 2 mg/kg/day prednisone or equivalent for severe immune-mediated adverse reactions.

· Administer corticosteroid eye drops for patients who develop uveitis, iritis, or episcleritis.  Permanently discontinue ipilimumab for immune-mediated ocular disease that is unresponsive to local therapy.

Use in Special Populations
Pregnancy Category C:  There are no adequate and well controlled clinical trials of ipilimumab in pregnant women.  Use ipilimumab during pregnancy only if the benefit justifies the potential risks.  In pregnant monkeys, administration of ipilimumab during every 21 days during parturition at doses 2.6 to 7 times the recommended human dose increased the incidence of third-trimester abortion, stillbirth, premature delivery, low birth weight, and infant mortality.  In mice genetically engineered with a deleted gene for CTLA-4, offspring lacking CTLA-4 were born healthy but died within 3-4 weeks due to multi-organ infiltration and damage by lymphocytes.  Ipilimumab has the potential to be transmitted from the mother to a developing fetus as it is an IgG1 and human IgG1 is known to cross the placental barrier.
Nursing Mothers:  It is not known if ipilimumab is secreted into human breast milk.  As many drugs are secreted into human breast milk, and because of the potential for serious adverse reactions in nursing infants from ipilimumab, a decision should be made whether to discontinue nursing or discontinue ipilimumab.

Pediatric Use:  Safety and efficacy has not been studied in pediatric patients.

Geriatric Use: In the clinical trial of previously treated patients, 28% of the 511 patients who received ipilimumab were 65 years old or greater.  No overall differences in safety and efficacy were reported between these patients and younger patients (less than 65 years old).

Renal Impairment:  No formal studies of ipilimumab in patients with renal impairment have been conducted.
Hepatic Impairment:  No formal studies of ipilimumab in patients with hepatic impairment have been conducted.

Sentinel Events

No data.
Look-alike / Sound-alike (LA / SA) Error Risk Potential

As part of a JCAHO standard, LASA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LASA information from four data sources (Lexi-Comp, USP Online LASA Finder, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:

LA/SA for generic name ipilimumab:  ibritumomab, infliximab
LA/SA for trade name Yervoy:  None noted.
Drug Interactions

Drug-Drug Interactions

No formal drug interaction studies were conducted.
Acquisition Costs

As of September 1, 2011
Table #10
Ipilimumab Acquisition Costs
	Drug
	Dose
	Cost/Cycle/patient ($)
	Cost/treatment/patient ($)

	Ipilimumab
	3 mg/kg X 80kg= 240mg
	22,569.63
	90,278.52/4 doses  

	Dacarbazine
	875 mg/m2 X 2m2=1750 mg
	70.83
	566.64


Pharmacoeconomic Analysis

 There are no published pharmacoeconomic analyses.  Based on current standards for cost-effectiveness, it is unlikely that this drug therapy will meet those standards.
Conclusions

Clinical Efficacy
Ipilimumab has been studied in a developmental program for the treatment of metastatic melanoma.  Phase II trials data support a clinical benefit of therapy in terms of responses, and overall survival, although a secondary outcome in these early trials, was consistently around the 10 month mark.
The registration trial was performed in patients with unresectable stage III or IV who had previously been treated with first-line therapy with one of the drug therapies that have become standard of care.  There is no standard of care in second-line therapy for melanoma, so a peptide vaccine that has shown promise as an immune system stimulator and whose clinical benefit was additive to high dose interleukin-2 therapy was chosen as an active control.  In this trial, the primary comparison between ipilimumab plus vaccine versus vaccine alone found an absolute increase in overall survival of 3.6 months.  In a secondary analysis, the same clinical benefit was seen with ipilimumab alone compared to vaccine alone.  The FDA indication for any patient with unresectable or metastatic melanoma without regard to previous therapy was made for the following reasons: this was the first drug to ever show a survival advantage in metastatic melanoma; because of this they knew oncologists would prescribe ipilimumab for first-line therapy; and a review of preliminary overall survival data from a clinical trial in first line therapy was consistent with the results of this trial.  There is concern that the active control in this trial is not a standard therapy making it difficult to determine the best place in therapy for ipilimumab in this setting.
After approval, the full results of the first-line trial were published.  Here, the active comparator was dacarbazine, one of the drugs considered standard of care in the first-line setting although there is no data showing a survival advantage with this drug.  Ipilimumab was combined with dacarbazine and given at a 10 mg/kg dose, higher than the second-line therapy but within the limits of the clinical development programs dose finding trials.  Once again, there was an overall survival advantage in the ipilimumab arm but the absolute difference in median survival was a more modest 2.1 months.  This was the first time a drug therapy compared to dacarbazine in first line therapy showed a survival advantage.
It is important to review the survival curves as they reflect the delayed effects of immunotherapy.  At the first evaluation for progression free survival at 12 weeks, in all arms in both trials there was no difference in the median progression free survival point estimate; however after that the curves begin to separate.  This may become important when making treatment decisions in patients who have a large tumor burden, have a high LDH or M1c disease and who carry a BRAF V600E mutation.  B-Raf is a protein kinase encoded by the BRAF gene that helps regulate MAP Kinase and ERK signaling pathways affecting cell division, differentiation, and secretion.  About 40-60% of melanoma patients have a BRAF activating mutation leading to constitutive activation of downstream signaling.  While there are a number of BRAF mutations, approximately 90% are represented by the BRAF V600E substitution.  Vemurafenib is a newly approved drug that inhibits the mutated BRAF, but does not have activity against wild type BRAF.  Ipilimumab was studied without regard to BRAF mutation status, however in patients with BRAF V600E mutation a decision will need to be made on sequencing of therapy and may be guided by disease burden at the time of initiation of therapy.
Clinical Safety
Although there was a clinical benefit from releasing the brake on T-cell activity with ipilimumab, it comes at the cost of autoimmunity.  Increasing doses are associated with increasing immune-mediated effects and more severe adverse reactions.  In the clinical trial of previously treated patients, the most common adverse events, except for fatigue, are due to immune-mediated disease.  Immune-mediated adverse events can be severe and fatal in some cases, might be treatable with high-dose corticosteroid therapy, and may not resolve.  Failure of high-dose corticosteroids could also expose patients to other immune modifying agents like infliximab or mycophenolate.  Ipilimumab carries a Boxed Warning for immune-mediated adverse reactions.  Patients must be evaluated at baseline and prior to each dose for signs and symptoms of a variety of immune-mediated diseases including immune-mediated hepatitis, colitis, dermatitis, endocrinopathies, and neuropathies.  In the first-line trial, the combination of ipilimumab and dacarbazine appears to greatly increase the risk for developing immune-mediated hepatitis versus dacarbazine alone; this combination should not be routinely recommended at this time.
Dosing
The FDA approved dose is 3 mg/kg for all patients based on the clinical trial in previously treated patients, despite the fact that 10 mg/kg was used in the first line trial.  The optimal dose of ipilimumab is still under investigation.  Although many of the clinical development trials included an induction phase and maintenance therapy, the numbers of patients who were eligible for maintenance was small and the utility of maintenance is uncertain and should only be considered on a case by case basis until more data becomes available.
Summary
Ipilimumab is an anti-CTLA-2 monoclonal antibody approved for use in unresectable or metastatic melanoma.  In clinical trials, patients with untreated brain metastases, autoimmune disease, and on chronic systemic corticosteroid therapy were excluded from receiving ipilimumab.  Despite the differences in dosing between the second-line clinical trial and first line clinical trial and the use of other active agents along with ipilimumab, it is approved for single use at a dose of 3 mg/kg.  Use in combination with other agents may put the patient at risk for more severe immune-mediated adverse reactions and should be used carefully until more data are available.  Disease responses in patients receiving immune therapy may be delayed; in clinical trials some patients had what looked like disease progression before a delayed immune response was seen.  Patients must be monitored closely using clinical lab results and sign and symptom assessment at baseline and prior to each dose for immune-mediated adverse events, some of which can be severe or fatal.  If diagnosed, follow the algorithm in the package insert for dose modifications and the use of corticosteroid therapy.  Although this was tested in all patients without regard to BRAF mutation status, BRAF mutation should be assessed in all patients prior to starting therapy to best determine the sequencing of drug therapies, if necessary.
This section is intended to summarize evaluation of the drug(s) in areas of clinical safety, efficacy, and cost and outline the reviewer’s conclusions based on data, addressing each of the objectives given in the introduction. 
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Ipilimumab Phase III Clinical Trials
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	 Grade 3 or 4 immune related events occurred in 10-15% of ipilimumab patients and 3% of gp-100 alone patients.
Immune related adverse events occurred in the induction and reinduction periods.

Median time to resolution o f grade 2-4 immune-related adverse events:

Ipilimumab +gp-100: 6.3 weeks (95%CI 4.3-8.4)

Ipilimumab alone: 4.9 weeks (95%CI 3.1-6.4)

Gp-100 alone: 3.1 weeks (95%CI 1.1-NR)

Most common immune-related adverse event: diarrhea

After corticosteroids, median time to resolution of diarrhea was 2-2.3 weeks. 

4 patients received infliximab for diarrhea at grade 3 or higher or colitis.


	n=252)


	Over survivala
(95%CI)

HR for death

P value

	11.2 months
(9.4-13.6)

0.72

<0.001

	9.1 months
(7.8-10.5)

-

-


	1yr survival rate
2yr survival rate

3yr survival rate

	47.3%
28.5%

20.8%

	36.3%
17.9%

12.2%


	HR for PFS
P value

	0.76
0.006

	-
-


	Disease control rate 
(CR+PR+SD)
P value

	33.2%
0.41

	30.2%
-


	Best overall response (CR or PR)
P value

	15.2%

0.09

	10.3%

-


	Med duration of response
(95%CI)

P value

	19.3 months

(12.1-26.1)

0.03

	8.1 months

(5.19-19.8)

-



	a Primary endpoint
Some patients receiving ipilimumab improved from a partial response to a complete response after 6 months (data not shown).
A subgroup analysis of overall survival was reported.  Median hazard ratios for multiple subgroups favored ipilimumab, but many confidence intervals crossed the line of no difference.  Exceptions included age <65 years old, males, Stage M1c, ECOG PS=0, previous interferon therapy, LDH not above ULN, and LDH not greater than 2 times the ULN.
Therapy after disease progression:

Ipilimumab + DTIC 54.7%

   37.7% received chemotherapy

   2% immunotherapy

DTIC alone 59%

   34.7% received chemotherapy

   2% immunotherapy
	Withdrawals

1. Disease Progression Ipi +DTIC (46.2%); DTIC (77.3%)
2. Drug related AEs Ipi +DTIC (36%); DTIC (4%)

    In Induction phase Ipi +DTIC (34.4%); DTIC (4%)

Adverse Events

AE

Ipi + DTIC
%

DTIC
%

Any
Grade 3

Grade 4

98.8
40.1

16.2

94
17.9

9.6

GI diarrhea
Grade 3

36.4
4.0

24.7
0

Derm
   Pruritis

    Grade 3

   Rash

    Grade 3

29.6

2.0

24.7

1.2

8.8

0

6.8

0

Hepatic
   Increased AAT

    Grade 3

    Grade 4

   Increased AST

    Grade 3

    Grade 4

33.2

16.2

5.7

29.1

14.6

3.6

5.6

0.8

0

5.6

1.2

0

Other
   Pyrexia

   Chills

   Weight loss

    Grade 3

36.8

11.3

10.9

0.4

9.2

4.0

5.2

0.4

Immune Related
   Any

    Grade 3

    Grade 4

   Derm

   Pruritis

    Grade 3

   Rash

    Grade 3

   GI

   Diarrhea

    Grade 3

   Colitis

    Grade 3

    Grade 4

   Hepatic

   Increased AAT

    Grade 3

    Grade 4

   Increased AST

    Grade 3

    Grade 4

   Hepatitis

    Grade 4

77.7

31.6

10.1

26.7

2.0

22.3

1.2

32.8

4.0

4.5
1.6

0.4

29.1

15

5.7

26.7

13.8

3.6

1.6

1.2

38.2

3.2

2.8

6.0

0

4.8

0

15.9

0

0

0

0

4.4

0.8

0

3.2

0.4

0

0

0

Drug-related deaths:

Ipi +DTIC=0; DTIC=1 fatal GI hemorrhage

Nausea, vomiting, and myelosuppression, commonly reported with dacarbazine were not increased in the ipilimumab group.

Most common study related adverse events were immune related.  Grade 3 or 4 immune related events were reported in 38.1% of ipilimumab-dacarbazine patients and 4.4% of dacarbazine patients.

The most common immune related events were hepatic. No patients died as a result of immune-mediated hepatitis or enterocolitis.


R=randomized; DB=double-blind; AC=active control ;ECOG=Eastern Cooperative Oncology Group; CIS=carcinoma in situ; PC=placebo controlled; HR=hazard ratio; CI=confidence interval; PFS=Progression free survival; ULN=upper limit of normal; CR=complete response; PR=partial response; SD=stable disease; 
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