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abstract

PURPOSE Phase III adjuvant trials have reported significant benefits in both relapse-free survival (RFS) and
overall survival (OS) for high-dose interferon alfa (HDI) and ipilimumab at 10 mg/kg (ipi10). E1609 evaluated the
safety and efficacy of ipilimumab at 3 mg/kg (ipi3) and ipi10 versus HDI.

PATIENTS AND METHODS E1609 was a phase III trial in patients with resected cutaneous melanoma (American
Joint Committee on Cancer 7th edition stage IIIB, IIIC, M1a, or M1b). It had 2 coprimary end points: OS and RFS.
A 2-step hierarchic approach first evaluated ipi3 versus HDI followed by ipi10 versus HDI.

RESULTSBetweenMay 2011 and August 2014, 1,670 adult patients were centrally randomly assigned (1:1:1) to
ipi3 (n = 523), HDI (n = 636), or ipi10 (n = 511). Treatment-related adverse events grade$ 3 occurred in 37% of
patients receiving ipi3, 79% receiving HDI, and 58% receiving ipi10, with adverse events leading to treatment
discontinuation in 35%, 20%, and 54%, respectively. Comparison of ipi3 versus HDI used an intent-to-treat
analysis of concurrently randomly assigned patient cases (n = 1,051) and showed significant OS difference in
favor of ipi3 (hazard ratio [HR], 0.78; 95.6% repeated CI, 0.61 to 0.99; P = .044; RFS: HR, 0.85; 99.4% CI, 0.66
to 1.09; P = .065). In the second step, for ipi10 versus HDI (n = 989), trends in favor of ipi10 did not achieve
statistical significance. Salvage patterns after melanoma relapse showed significantly higher rates of ipilimumab
and ipilimumab/anti–programmed death 1 use in the HDI arm versus ipi3 and ipi10 (P # .001).

CONCLUSION Adjuvant therapy with ipi3 benefits survival versus HDI; for the first time to our knowledge in
melanoma adjuvant therapy, E1609 has demonstrated a significant improvement in OS against an active control
regimen. The currently approved adjuvant ipilimumab dose (ipi10) was more toxic and not superior in efficacy
to HDI.

J Clin Oncol 38. © 2019 by American Society of Clinical Oncology

INTRODUCTION

Melanoma is a major public health challenge, with
a rising incidence rate.1 In the United States, an es-
timated 96,480 new cases of melanoma and 7,230
deaths will occur in 2019.1 Significant advances over
the past 8 years have radically improved outcomes in
unresectable metastatic melanoma. For patients with
resectable regional or distant metastases, the risk of
disease relapse justifies investigation of adjuvant sys-
temic therapy.2 Phase III adjuvant trials have reported
significant benefits in relapse-free survival (RFS) for
6 US Food and Drug Administration (FDA) –approved
regimens and in overall survival (OS) for high-dose
interferon alfa-2b (IFNa-2b; HDI; v observation) and
ipilimumab at 10 mg/kg (ipi10; v placebo).3-8 IFNa
has been tested in low-, intermediate-, and high-dose

regimens for patients with intermediate- and high-
risk melanoma (American Joint Committee on Cancer
[AJCC] 8th edition stage II, III, or IV).9 Improvements in
RFS and OS have been reported with HDI as tested
in Eastern Cooperative Oncology Group (ECOG) and
intergroup trials E1684, E1690, and E1694.3,10,11 Sig-
nificant reductions in relapse risk were reported in all
3 trials, and significant improvements in OS were dem-
onstrated in 2 of these studies: E1684, which evaluated
HDI versus observation,3 and E1694, which evaluated
HDI versus a ganglioside vaccine.11 A Cochrane meta-
analysis of adjuvant IFN trials at various dose levels and
regimens showed significant reductions in the risk of
relapse (hazard ratio [HR], 0.83; 95% CI, 0.78 to 0.87;
P , .00001) and death (HR, 0.91; 95% CI, 0.85 to
0.97; P = .003).12 ipi10 was tested as adjuvant therapy
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in European Organisation for Research and Treatment
of Cancer (EORTC) 18071, which reported HRs of 0.76
(P , .001) and 0.72 (P = .001) for recurrence and death,
respectively, compared with placebo.4 ipi10 was approved
as adjuvant therapy for stage III melanoma in 2015;
however, its use as adjuvant therapy has been limited by
the significant risk of immune-related toxicities.13,14 For
unresectable metastatic melanoma, ipilimumab at 3 mg/kg
(ipi3) was approved in 2011.15 After the regulatory approval
of adjuvant ipi10, the relative safety and efficacy of ipili-
mumab at the 2 dose levels became important to evaluate
compared with HDI, a standard adjuvant treatment for
high-risk melanoma available since 1996. Intergroup trial
E1609 compared ipi3 and ipi10 with HDI.

PATIENTS AND METHODS

Patients

Adult patients with histologically confirmed melanoma of
cutaneous or unknown primary origin (AJCC 7th edition
stage IIIB, IIIC, or IV [M1a or M1b]) who were rendered
disease free surgically, as documented by physical ex-
amination and imaging studies within 4 weeks before
random assignment, were eligible for this study. Pa-
tients with stage IIIB or IIIC disease were required to have
complete lymph node dissection. Patients had to be ran-
domly assigned within 84 days of resection. No prior
systemic adjuvant therapy was permitted, but previous
radiation therapy was allowed. Patients were required to
have an ECOG performance status of 0 or 1 and meet
screening laboratory test criteria. Patients with autoimmune
disorders or conditions that required systemic corticoste-
roids or other immunosuppressants were ineligible.

Trial Design and Treatments

This open-label, multicenter, multinational, 3-arm, phase
III study randomly assigned patients to adjuvant therapy
with either ipi3, HDI, or ipi10, stratified by AJCC 7th edition
stage (IIIB, IIIC, M1a, or M1b). ipi3 or ipi10 was admin-
istered intravenously every 3 weeks for 4 doses (induction),
followed by the same dose every 12 weeks for up to
4 additional doses (maintenance). HDI was administered
intravenously at 20 million units/m2 of body surface area
per day, 5 days per week, for 4 weeks (induction), followed
by 10 million units/m2 per day subcutaneously every
other day, 3 days per week, for 48 weeks (maintenance).
Treatment continued for a maximum of 60 weeks with
ipilimumab or 52 weeks with HDI, or until unacceptable
toxic effects, disease progression, or withdrawal of consent.
Guidelines for the management of immune-related adverse
events (AEs) and delay or discontinuation of treatment are
described in the protocol.

Random Assignment

Participant registration was performed centrally at the
ECOG–American College of Radiology Imaging Network
(ACRIN) headquarters inBoston,Massachusetts. The stratified

central random assignment was based on the permuted
block method. E1609 was originally designed to evaluate
ipi10 versus HDI, and when first activated in May 2011,
participants were randomly assigned (1:1) centrally to ei-
ther ipi10 (arm A) or HDI (arm B). A third arm evaluating
ipi3 versus HDI was added in February 2012, at which time
participants were randomly assigned (1:1:1) centrally to
either ipi10 (armA), HDI (armB), or ipi3 (armC). When ipi10
(armA) target enrollment was reached in April 2014, random
assignment (1:1) continued to ipi3 (arm C) and HDI (arm B)
until target participant accrual for arm C was reached in
August 2014.

Study End Points and Assessments

The study had 2 coprimary end points: OS and RFS of
patients randomly assigned to receive ipi3 or ipi10, each
compared with outcomes of those patients randomly
assigned to receive HDI. Secondary end points were safety
and tolerability of adjuvant ipilimumab and quality-of-life
assessments.

Disease recurrence status was determined by serial
physical examinations and radiographic assessments at
baseline, every 3 months up to 2 years from study entry,
every 6 months for years 2 to 5, and once per year after
5 years from study entry. Histologic or cytologic confir-
mation of recurrence was required to be attempted in all
patient cases except for those involving brain metastases.
Criteria of treatment failure that constituted acceptable
evidence of disease recurrence are described in the pro-
tocol. The active version of the National Cancer Institute
(NCI) Common Terminology Criteria for Adverse Events was
used to evaluate and report AEs for all treated patients.

Trial Oversight

The study protocol was approved by the institutional review
board (IRB) of each participating institution and conducted
in accordance with Good Clinical Practice guidelines as
defined by the International Conference on Harmonisation.
All patients provided IRB-approved written informed con-
sent. This study was monitored by the ECOG-ACRIN Data
Safety Monitoring Committee and the NCI. Comprehensive
safety monitoring and educational measures were imple-
mented during the conduct of the study, including a man-
datory immune-related AE management training module,
a toxicity management hotline, and toxicity management
reminders.

Statistical Analysis

E1609 was originally designed to evaluate ipi10 versus HDI.
After regulatory approval of ipi3 for unresectable mela-
noma,15 the study protocol was amended to add a third arm
evaluating ipi3 versus HDI in February 2012. With the
addition of the ipi3 arm, a 2-step hierarchic analytic ap-
proach was adopted. In the first step, ipi10 was initially to
be compared with HDI, and if significantly better than HDI,
ipi3 was to be compared with HDI as a second step.
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However, the order of the comparison was revised in favor
of ipi3 versus HDI as the first-step comparison, followed by
ipi10 versus HDI in May 2015. This revision was made after
regulatory approval of ipi10 as adjuvant therapy for high-
risk melanoma.16 Because no interim analyses had been
conducted before this revision, this change did not affect
the overall type I error rate of the study design.

Random assignment was planned with a goal of 500
concurrently randomly assigned patient cases per arm for
the intended comparisons of ipi3 versus HDI and ipi10
versus HDI. For the coprimary end points, a cure ratemodel
was used.17 On the basis of data from a prior adjuvant study
(E4697),18 the cure rate and median time to event for those

not cured in the HDI arm were estimated as shown in
Appendix Figure A2. Interim analyses in the first step (ipi3 v
HDI) were planned for OS only, including efficacy (O’Brien-
Fleming boundaries)19 and futility (conditional power), be-
ginning at 50% OS information time (IT). The second-step
comparison of ipi10 versus HDI was planned to occur only if
the first-step comparison was significant for each coprimary
end point. This design provided 80% power with a 1-sided
type I error rate of 0.022 for OS and 0.003 for RFS. Full
information corresponded to 416 deaths for OS and 655
events for RFS at each step. A conditional power of, 10%
was used to guide early termination of the study. Because
information for OS accumulated slower than anticipated,

Enrolled and randomly assigneda

(N = 1,670)

(n = 989)
(n = 511)
(n = 478)

Efficacy analysis: second-step hierarchic
   comparison of ipi10 and HDI
   arms (ITT analysis)
Concurrently randomized
      ipi3
      HDI

Reason for ending treatment
   (patients receiving ipi3)
   Treatment completed
   Disease progression
   AE
   Withdrawal
   Other complicating diseases
   Other 

(n = 516)

(n = 198)
(n = 116)
(n = 180)
(n = 16)
(n = 1)
(n = 5)

ipi3
   Received
   Did not receive
      Refused
      Other
   Ineligible

(n = 523)
(n = 516)

(n = 7)
(n = 4)
(n = 3)

(n = 13)

Included in analyses
   Main efficacy analysis
   Toxicity analysis

(n = 523)
(n = 516)

Reason for ending treatment
   (patients receiving HDI)
   Treatment completed
   Disease progression
   AE
   Deathb

   Alternative therapy 
   Withdrawal
   Other complicating diseases
   Other

(n = 520)

(n = 182)
(n = 108)
(n = 105)

(n = 1)
(n = 1)

(n = 95)
(n = 3)

(n = 25)

Included in analyses
Main efficacy analysisc 
      Versus ipi3
      Versus ipi10
Toxicity analysis 

HDI
   Received
   Did not receive
      Refused
      Ineligible
      Progression before treatment
         initiation
      Other
   Ineligible

(n = 636)
(n = 520)
(n = 116)
(n = 99)
(n = 8)
(n = 4)

(n = 22)

Reason for ending treatment
   (patients receiving ipi10)
   Treatment completed
   Disease progression
   AE
   Deathb

   Withdrawal
   Other

(n = 503)

(n = 108)
(n = 69)

(n = 272)
(n = 8)

(n = 25)
(n = 21)

Included in analyses
   Main efficacy analysis
   Toxicity analysis

(n = 511)
(n = 503)

ipi10
   Received
   Did not receive
      Refused
      Other

         initiation
Ineligible

(n = 511)
(n = 503)

(n = 8)
(n = 5)
(n = 2)

 (n = 8)

(n = 1,051)
(n = 523)
(n = 528)

Efficacy analysis: first-step hierarchic
   comparison of ipi3 and HDI
   arms (ITT analysis)
   Concurrently randomized
      ipi3
      HDI
   If significant, proceed to the
      second step 

(n = 4)

(n = 528)
(n = 478)
(n = 520)

      Progression before treatment    (n = 1)

FIG 1. E1609 CONSORT diagram. AE, adverse event; HDI, high-dose interferon alfa-2b; ipi3, ipilimumab at 3 mg/kg; ipi10, ipilimumab at 10 mg/kg;
ITT, intent to treat. aAdult population. E1609 included a pediatric component (age 12-17 years) consisting of 3 separate cohorts randomly assigned to
the 3 treatment regimens and analyzed separately for safety per study protocol. Total pediatric accrual was 3 patients. bThese overlap but are not
identical with treatment-related grade 5 events reported in Table 2. cConcurrently randomly assigned patient cases.
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a review by the NCI and an independent ECOG-ACRIN
statistician concluded that the study was not likely to obtain
the required number of events with. 4.5 years of follow-up
time. After this recommendation, a final analysis was
conducted with a data cutoff date of February 15, 2019.
All changes in the statistical considerations section were
reviewed and approved by the NCI. Intent-to-treat (ITT)
analyses using the stratified log-rank test were performed
for the coprimary end points. Distributions of OS and RFS
were estimated using the Kaplan-Meier method20 and
compared using the stratified log-rank test. HRs were es-
timated based on the Cox proportional hazards model while
adjusting for the stratification factors.21 Repeated CIs
(RCIs)22 were generated for the first-step OS comparison
HR, adjusting for previous interim analyses. Other CIs on
HRs were generated using prespecified significance levels.
Binomial data were compared using Fisher’s exact test. All
P values were based on 2-sided tests. Analyses were
conducted using SAS software (version 9.4; SAS Institute,
Cary NC). RFS was defined as the time from random as-
signment to the time of recurrence or death. Individuals
without a documented event were censored at the last
assessed recurrence-free time point.

RESULTS

Patient Characteristics and Treatment

This National Clinical Trials Network study was initiated by
ECOG-ACRIN, with participation from 850 sites across the
United States and Canada. The trial was activated on May
25, 2011, and reached adult patient target accrual and
closure on August 15, 2014. In the interim, a temporary
suspension of the ipi10 arm for toxicity evaluation occurred
between September andNovember 2013, after observation
of a series of fatal (grade 5) events. A total of 1,670 adult
patients were enrolled, including 523 randomly assigned to
receive ipi3, 636 to receive HDI, and 511 to receive ipi10.
Patient disposition is described in the CONSORT diagram
(Fig 1). Baseline patient demographics and disease char-
acteristics are listed in Table 1. Treatment details by study
arm and reasons for discontinuation are listed in the Data
Supplement.

Efficacy

Using concurrently randomly assigned patient cases
(n = 1,051) in the ipi3 and HDI arms, 4 interim analyses for
the first-step OS comparison were conducted between April
2017 and September 2018. For the final analysis, a data
cutoff date of February 15, 2019, was used, with a median
follow-up time of 57.4 months (range, 0.03-86.6 months).
Overall, we had fewer total numbers of events than origi-
nally planned based on the previous ECOG study (E4697),
which enrolled a similar patient population with longer
follow-up time. For ipi3 versus HDI, there were 486 RFS
and 264 OS events of 655 and 416 planned events, re-
spectively. Similarly, for ipi10 versus HDI, there were 477

RFS and 287 OS events of 655 and 416 planned events,
respectively. First-step comparison of OS and RFS of ipi3
versus HDI used an ITT analysis of concurrently randomly
assigned patient cases and showed significant OS differ-
ence in favor of ipi3, adjusted for previous analyses (HR,
0.78; 95.6% RCI, 0.61 to 0.99; P = .044). Five-year OS rate
was 72% (95% CI, 68% to 76%) with ipi3 and 67% (95%
CI, 62% to 72%) with HDI (Fig 2A). The efficacy boundary
was crossed. For RFS, the HR was 0.85 (99.4% CI, 0.66
to 1.09; P = .065). Median RFS was 4.5 years (95% CI,
2.6 years to not reached) for ipi3 and 2.5 years (95%CI, 1.7
to 3.3 years) for HDI (Fig 2B). On the basis of protocol
criteria, the study was positive and was allowed to proceed
to the second-step OS comparison of ipi10 versus HDI
(n = 989 concurrently randomly assigned patient cases).
There were trends toward improvement in OS (formal
comparison; HR, 0.88; 95.6% CI, 0.69 to 1.12) and RFS
(exploratory; HR, 0.84; 99.4% CI, 0.65 to 1.09) in favor of
ipi10 that were not statistically significant (Figs 3A and 3B).
Five-year OS rate was 70% (95% CI, 65% to 74%) with
ipi10 and 65% (95% CI, 60% to 70%) with HDI. Median
RFS was 3.9 years (95% CI, 2.9 years to not reached) for
ipi10 and 2.4 years (95% CI, 1.6 to 3.0 years) for HDI. We
previously reported the results of an exploratory compari-
son of RFS with ipi3 versus ipi10, where we found no
significant differences.23 Similarly, an exploratory analysis

TABLE 1. Patient Demographic and Baseline Disease Characteristics

Characteristic
ipi3

(n = 523)
HDI

(n = 636)
ipi10

(n = 511)

Age, years

Median 54 54 52

Range 19-80 18-83 18-80

Male sex, % 62.7 62.1 66.9

ECOG PS, %

0 84.7 83.8 83.5

1 15 16 16.5

Unknown 0.3 0.2

Stage, %

IIIB 53.5 52.0 52.5

IIIC 39.2 39.8 40.1

M1a 5.4 5.4 5.5

M1b 1.9 2.8 1.9

Microscopic LN involvement, %a 51 49 49

Unknown primary, % 16 16 11

Ulceration of primary, %b 57.4 49 51

NOTE. Includes all patients randomly assigned in the study.
Abbreviations: ECOG PS, Eastern Cooperative Oncology Group

performance status; HDI, high-dose interferon alfa-2b; ipi3,
ipilimumab at 3 mg/kg; ipi10, ipilimumab at 10 mg/kg; LN,
lymph node.

aAmong those with IIIB or IIIC disease only.
bExcluding patients with unknown primary.
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of OS and RFS with ipi3 versus ipi10 in concurrently ran-
domly assigned patients (n = 773) showed no significant
differences. In reviewing salvage patterns after disease
progression, there were differences in salvage therapies in
the HDI arm compared with the other arms, with signifi-
cantly higher rates of salvage ipilimumab use after HDI
(22.8%) versus after ipi3 (7.6%; P, .001) or ipi10 (4.8%;
P , .001) and of ipilimumab with anti–programmed
death 1 (PD1) after HDI (12.7%) versus after ipi3 (6.1%;
P = .001) or ipi10 (3.9%; P , .001). Salvage use of anti-
PD1 immunotherapy was 25% (ipi3), 22.1% (HDI), and
18.7% (ipi10), respectively.

Safety

The toxicity rate for the worst-degree (grade $ 3) AEs was
38.6% (95% CI, 34.3% to 42.9%) with ipi3, 78.8% (95%
CI, 75.1% to 82.3%) with HDI, and 57.9% (95% CI, 53.4%
to 62.2%) with ipi10. Grade $ 3 toxicity rates were sig-
nificantly different between ipi3 and ipi10 (P , .001;
Table 2). The incidence rates of immune-related toxicity in
the ipilimumab arms (defined as select AEs of interest
considered consistent with immune checkpoint inhibitors)
of grade $ 3 were 28.5% (95% CI, 24.6% to 32.6%) and
46.3% (95% CI, 41.9% to 50.8%) with ipi3 and ipi10,
respectively, and these were significantly different between
the 2 arms (P , .001; Table 3). Fatal AEs considered
at least possibly treatment related occurred in 3 patients
receiving ipi3, 2 receiving HDI, and 8 receiving ipi10.
Toxicities encountered with HDI were consistent with
the known AE profile, as listed in the Data Supplement.

Corticosteroids to manage toxicities were required in 57.2%
of patients receiving ipi3, 10.4% receiving HDI, and 75.7%
receiving ipi10. Similarly, additional immunosuppressants
were required in 5.4% of patients receiving ipi3, 0.6%
receiving HDI, and 8.2% receiving ipi10. Hormone re-
placement therapy (primarily thyroid and adrenal) was
needed by 17.2% of patients receiving ipi3, 6.3% receiving
HDI, and 28.8% receiving ipi10. As listed in the Data
Supplement, 38.4% of patients completed the planned
treatment with ipi3, compared with 35.1% with HDI and
21.5% with ipi10. Maintenance therapy was initiated in
53.7% of patients receiving ipi3, 85.8% receiving HDI, and
31.6% receiving ipi10.

DISCUSSION

E1609 targeted a population of patients with melanoma
with a high risk of recurrence and death after standard
surgical management, appropriate for the consideration of
potentially toxic adjuvant therapy. These included patients
with regional lymph node metastases and/or in-transit
lymphatic lesions, as well as patients with completely
resected stage IV (M1a or M1b) disease. Randomized
phase II data had suggested a dose-dependent effect of
ipilimumab, where increasing the dose seemed to increase
efficacy in terms of OS but not other end points (and at the
expense of greater toxicity). This supported the original
design of E1609 as a 2-arm study evaluating ipi10 versus
HDI.24 After the FDA approval of ipi3 for patients with
unresectable metastatic melanoma, based on significant

OS
 (p

ro
ba

bi
lit

y)

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

Time Since Random Assignment (years)
0 1 2 3 4 5 6 7

HR, 0.78; 95.6% RCI, 0.61 to 0.99; P = .044

A

RF
S 

(p
ro

ba
bi

lit
y)

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

Time Since Random Assignment (years)
0 1 2 3 4 5 6 7

HDI

ipi3

393HDI

ipi3

343 297 252 103528

523 475 429 380 309 114

16

17

HDI

ipi3

HDI 281 208 171 128 40

ipi3

528

523 336 267 225 178 57

5

8

HR, 0.85; 99.4% CI, 0.66 to 1.09; P = .065

B

No. at risk: No. at risk:

FIG 2. Kaplan-Meier plots of (A) overall survival (OS; hazard ratio [HR], 0.78; 95.6% repeated CI [RCI], 0.61 to 0.99; P = .044) and (B) relapse-free
survival (RFS; HR, 0.85; 99.4% CI, 0.66 to 1.09; P = .065) with 3 mg/kg of ipilimumab (ipi3) versus high-dose interferon alfa-2b (HDI). Includes intent-to-
treat concurrently randomly assigned patient cases in the 2 arms being compared.
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improvement in OS and considering the relative toxicity, it
became important to evaluate ipi3 as adjuvant therapy. The
pivotal study EORTC 18071 tested ipi10 versus placebo
and reported improvement in the primary RFS end point
and the secondary OS end point, leading to FDA approval in
2015.16 However, the use of ipi10 as adjuvant therapy in
clinical practice has been limited by the high incidence of
serious AEs.14 These factors taken together prompted the

change in the E1609 hierarchic design to assess ipi3 as the
first step, where the value of adjuvant ipi3 became the key
question in the trial.

E1609 is unique in using an active control arm (HDI) that
was previously shown to improve OS and RFS, and results
of this study are important to view within this context.9

However, it is also relevant to acknowledge that HDI
studies were conducted in a different era of surgical
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FIG 3. Kaplan-Meier plots of (A) overall survival (OS; hazard ratio [HR], 0.88; 95.6%CI, 0.69 to 1.12) and (B) relapse-free survival (RFS; HR, 0.84; 99.4%CI,
0.65 to 1.09) with 10 mg/kg of ipilimumab (ipi10) versus high-dose interferon alfa-2b (HDI).

TABLE 2. Overall Safety Summary of Ipilimumab by Study Arm

AE

No. (%)

ipi3 (n = 516) ipi10 (n = 503)

Any Grade Grade 3-4 Any Grade Grade 3-4

Any 508 (98.4) 277 (53.7) 503 (100) 337 (67.0)

Treatment related 495 (95.9) 197 (38.2) 497 (98.8) 285 (56.7)

Treatment related leading to discontinuation 180 (34.9) 129 (25.0) 272 (54.1) 216 (42.9)

Any immune related 436 (84.5) 147 (28.5) 466 (92.6) 230 (45.7)

Grade 5 3 (0.6) 8 (1.6)

Colitis 1 5

Death NOS after consent withdrawal 1

Cardiac arrest 1 1

Pneumonitis 1

Thromboembolic event and hypopituitarism 1

NOTE. Includes all treated patients in the ipilimumab arms.
Abbreviations: AE, adverse event; ipi3, ipilimumab at 3 mg/kg; ipi10, ipilimumab at 10 mg/kg; NOS, not otherwise specified.
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management and systemic therapy that may have limited
relevance to present-daymelanomamanagement. With ipi3
in E1609, there was a strong trend that approached sig-
nificance for RFS improvement compared with HDI. A
potential explanation for this finding is that both ipilimumab
and HDI improve RFS to levels where a significant differ-
ence cannot be demonstrated with the E1609 sample size.
The clinical impact of ipi3 seems to be more durable,
translating into a greater OS benefit. Salvage therapy in
patients developing recurrent disease showed significantly
higher use rates for ipilimumab and the combination of anti-
PD1 and ipilimumab among patients in the HDI arm versus
those receiving ipi3 or ipi10. These differences raise the
possibility that the OS advantage of ipi3 versus HDI might
have been greater absent crossover. This also emphasizes
the fact that immune-related AEs in the adjuvant settingmay
compromise therapeutic options in the event of recurrence.
There were nonsignificant trends toward improvement in OS
and RFS with ipi10 versus HDI, which raises the question of
whether increased toxicity with ipi10 affected outcomes.
The protocol had strict toxicity-specific criteria that man-
dated treatment delay for moderate immune-related AEs

and discontinuation for more severe AEs. This affected
treatment exposure with ipi10 compared with ipi3, as listed
in the Data Supplement, with less treatment exposure and
higher discontinuation rates with ipi10. A smaller per-
centage of patients received any salvage therapy after ipi10
compared with the other 2 arms. If we consider the salvage
use of anti-PD1, anti–PD1 ligand, BRAF inhibitors, MEK
inhibitors, ipilimumab, and combinations of these agents,
the overall postrecurrence use was 69.7% after ipi3, 86.2%
after HDI, and 51.6% after ipi10. This may also have af-
fected the OS differences observed. Furthermore, it was
notable that significantly more patients randomly assigned
to the HDI arm had early censoring because of treatment
refusal. Of 636 patients randomly assigned to HDI, 99 re-
fused treatment, and a majority (78%) of these patients
were censored within 6 months with incomplete follow-up
time. However, taking into account the significant crossover
toward ipilimumab and other forms of salvage therapy in the
HDI arm, it is likely that our results represent a conservative
estimate of ipi3 benefits.

AEs were mostly immune related and consistent with the
known toxicity profiles of these agents. Toxicity with ipi10

TABLE 3. Summary of Selected Immune-Related AEs of Interest

AE

No. (%)

ipi3 (n = 516) ipi10 (n = 503)

All Grades Grade 3 Grade 4 All Grades Grade 3 Grade 4

Dermatologic

Rash 241 (46.7) 24 (4.7) — 295 (58.6) 41 (8.2) 1 (0.2)

GI

Diarrhea/colitis 261 (50.6) 65 (12.6) 2 (0.4) 279 (55.5) 88 (17.5) 7 (1.4)

Pancreas

Lipase increased 56 (10.9) 14 (2.7) 4 (0.8) 63 (12.5) 19 (3.8) 5 (1.0)

Endocrine

Hypophysitis/hypopituitarism 42 (8.1) 16 (3.1) 1 (0.2) 82 (16.3) 38 (7.6) 2 (0.4)

Adrenal insufficiency 50 (9.7) 11 (2.1) — 75 (14.9) 16 (3.2) 2 (0.4)

Hypothyroid 55 (10.7) 3 (0.6) — 106 (21.1) 4 (0.4) 1 (0.2)

Hyperthyroid 21 (4.1) — — 32 (6.4) 1 (0.2)

Hepatic

ALT increased 96 (18.6) 11 (2.1) 5 (1.0) 163 (32.4) 28 (5.6) 12 (2.4)

Neurologic

Meningitis 4 (0.8) 4 (0.8) — 2 (0.4) 2 (0.4) —

Peripheral motor neuropathy 3 (0.6) — — 9 (1.8) 3 (0.6) —

Peripheral sensory neuropathy 28 (5.4) 4 (0.8) — 28 (5.6) 1 (0.2) —

Other

Pneumonitis 6 (1.2) 1 (0.2) 1 (0.2) 19 (3.8) 6 (1.2) —

Myocarditis — — — 1 (0.2) — 1 (0.2)

Renal 19 (3.7) 3 (0.6) — 26 (5.2) 1 (0.2) —

NOTE. Includes all treated patients in the ipilimumab arms.
Abbreviations: AE, adverse event; ipi3, ipilimumab at 3 mg/kg; ipi10, ipilimumab at 10 mg/kg.
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was significantly greater than with ipi3, which was ex-
pected and consistent with what is known in metastatic
melanoma, although the rates seem to be higher in the
adjuvant setting than in the metastatic setting.25 This may
be related to the quality of the host immune response and
its susceptibility to immunologic interventions that may
differ between earlier and more advanced disease set-
tings.26 E1609 was conducted at a time when relatively
little experience with immune checkpoint blockade was
present among treating oncologists. The unprecedented
comprehensive educational and training efforts provided
by the study team involving hundreds of sites across the
United States and Canada may have improved overall
experience in the management of adjuvant immunother-
apy toxicities.

After the activation of E1609, the CheckMate-238 study
demonstrated RFS benefit with adjuvant nivolumab versus
ipi10.6 Significant RFS benefits versus placebo were re-
ported for pembrolizumab in KeyNote-054 and the com-
bination of dabrafenib and trametinib in patients with
BRAF-mutated melanoma in COMBI-AD.7,8 The adjuvant
standard of care has clearly shifted in favor of these new
agents based on the magnitude of RFS benefits seen and
the demonstrated superiority of nivolumab over ipi10 in

RFS and toxicity, but the question of OS benefit remains to
be answered as the trials mature. E1609 supports the
survival value of adjuvant immune checkpoint blockade,
demonstrating significant OS benefit in comparison with
the active control HDI, previously shown to benefit OS and
RFS. The data support the use of ipi3 over HDI based on
improved survival and similar RFS and roughly comparable
toxicity. In cases where adjuvant therapy with ipilimumab
may represent an option, such as in patients who experi-
ence progression during anti-PD1 therapy with resectable
disease, ipi3 has an advantage over the approved dose of
ipi10. Taking into account E1609 data as well data from
adjuvant anti-PD1 studies, it is safe to state that HDI is no
longer an acceptable initial standard adjuvant therapy
option for resected stage III or IV melanoma.

In conclusion, adjuvant therapy with ipi3 improved the
survival of patients with resected high-risk melanoma
compared with HDI. An OS benefit was seen despite
a postprotocol salvage pattern that significantly favored
the use of more active agents known to affect survival in
the HDI arm. It is notable that, for the first time to our
knowledge in melanoma adjuvant therapy, E1609 has
demonstrated a significant improvement in OS by ipi3
against an active control regimen.
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