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Background: Retreatment with ipilimumab has been shown to re-establish disease control in some patients with disease
progression. Here, we report the efficacy and safety of retreatment with ipilimumab 3mgkg ~ ' among patients participating in an
expanded access programme in ltaly.

Methods: Patients who achieved disease control during induction therapy were retreated with ipilimumab upon progression
(3mgkg ™" every 3 weeks for up to four doses), providing they had not experienced toxicity that precluded further dosing. Tumour
assessments were conducted after retreatment, and patients were monitored throughout for adverse events.

Results: Of 855 patients treated with ipilimumab, 51 were retreated upon disease progression. Of these, 28 (55%) regained
disease control upon retreatment and 42% were alive 2 years after the first induction dose of ipilimumab; median overall survival
was 21 months. Eleven patients (22%) had a treatment-related adverse event of any grade during retreatment. These were
generally mild-to-moderate and resolved within a median of 4 days. No new types of toxicity were reported.

Conclusions: For patients who meet predefined criteria, retreatment with ipilimumab is generally well tolerated and can translate
into clinical benefit. This strategy should be compared with other therapeutic options in randomised controlled trials.

The annual mortality rate for patients with metastatic melanoma is  unresectable stage IIT or stage IV (advanced) melanoma had
increasing faster than for most other types of cancer (Lens and limited treatment options and a poor prognosis, with less than one-
Dawes, 2004; Ferlay et al, 2010). Until recently, patients with third of patients surviving up to 1 year (Tarhini and Agostara,
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2006; Korn et al, 2008; Agarwala, 2009). The monoclonal antibody
ipilimumab was the first agent to provide a significant survival
benefit compared with control in randomised phase III trials of
patients with metastatic melanoma (Hodi et al, 2010; Robert et al,
2011), and was subsequently approved for use in Europe and the
United States in 2011. Ipilimumab has consistently demonstrated a
long-term survival benefit with durable antitumour responses and
disease stabilisation in phase II and III clinical trials of patients
with advanced melanoma, with some patients still alive for >5
years after starting treatment (Weber et al, 2009; Hodi et al, 2010;
O’Day et al, 2010; Wolchok et al, 2010; Hamid et al, 2011; Robert
et al, 2011; Prieto et al, 2012; Lebbé et al, 2013; Maio et al, 2013).
Associated adverse events (AEs) are generally inflammatory in
nature, are mostly mild or moderate in severity and can generally
be managed by implementing established treatment algorithms
(Chin et al, 2008; Weber et al, 2009; Hodi et al, 2010; Hoos et al,
2010; O’Day et al, 2010; Wolchok et al, 2010; Hamid et al, 2011;
Robert et al, 2011; Weber et al, 2012; YERVOY Summary of
Product Characteristics, 2013).

Unlike chemotherapies, which kill tumour cells by direct
cytotoxicity, ipilimumab augments T-cell proliferation and infil-
tration into tumours by blocking cytotoxic T-lymphocyte-asso-
ciated antigen-4, a negative regulator of T-cell activation (Korman
et al, 2006; Peggs et al, 2006; Schneider et al, 2006; Fong and Small,
2008; Robert and Ghiringhelli, 2009). Although responses to
ipilimumab can be long lasting, even in the absence of continued
treatment (Prieto et al, 2012), patients whose tumours are not
completely eliminated may require further activation of the
immune system in order to prevent tumour growth. In addition,
persistent activation of the immune system, for example, through
the continued administration of immunotherapy, may change the
tumour phenotype, potentially reducing the effectiveness of
treatment over time (Reiman et al, 2007). Several strategies to
potentiate inefficient immune responses or overcome tolerance
have been considered, including the use of agents that target
multiple tumour antigens, or treatment with a variety of different
drugs to reduce selective pressure for tumour resistance. An
alternative approach could be to reinitiate immunotherapy to
reactivate the primed immune system to recognise and respond to
any remaining tumour cells (Robert et al, 2013).

Available data suggest that retreatment with ipilimumab upon
disease progression may be a valid approach to overcome immune
tolerance among eligible patients (Table 1). On the basis of
predefined criteria, patients enrolled in an expanded access
programme (EAP), which was initiated to provide ipilimumab to
patients who were not eligible to receive the drug within clinical

Table 1. Retreatment with ipilimumab in previous clinical trials

trials, were eligible for retreatment with ipilimumab 3mgkg™".

The EAP provided a valuable opportunity to evaluate the safety
and efficacy of retreatment with ipilimumab in patients with
advanced melanoma outside of a clinical trial setting (Pigozzo et al,
2012).

PATIENTS AND METHODS

Patients. Patients with life-threatening unresectable stage IIT or
stage IV melanoma were eligible to be included in the EAP if they
had failed to respond or were intolerant to at least one systemic
therapy and if no alternative treatment option was available. All
patients were required to have an Eastern Cooperative Oncology
Group (ECOG) performance status of 0, 1, or 2, and an interval of
at least 28 days since completion of treatment with chemotherapy,
biochemotherapy, surgery, radiation, or immunotherapy was
recommended. Patients who progressed following either stable
disease (SD) of > 3 months duration or an initial objective
response (partial (PR) or complete response (CR)) were eligible to
receive retreatment with ipilimumab providing they met pre-
defined safety criteria (no unacceptable toxicity requiring dis-
continuation of ipilimumab during the induction phase excepting
reversible autoimmune hepatitis, medically manageable endocrino-
pathy or reversible dermatological toxicity). The protocol for the
EAP was approved by a local independent ethics committee and all
participating patients provided signed informed consent before
enrolment.

Study design. During the induction phase, ipilimumab 3 mgkg ™'
was administered intravenously over 90 min every 3 weeks for four
doses. Tumour assessments were conducted at baseline and after
completion of induction therapy (Week 12), and classified
according to immune-related response criteria (Wolchok et al,
2009). Clinical response was defined as an immune-related
complete response (irCR) (disappearance of all index lesions),
immune-related partial response (irPR) (=50% decrease from
baseline in the sum of the product of diameters of defined index
lesions), immune-related progressive disease (=>25% increase from
the smallest recorded sum of the product of diameters of defined
index lesions), or an immune-related SD (irSD) (criteria not met
for CR, PR or progressive disease). Immune-related disease control
(irDC) was defined as irSD lasting >3 months, irPR, or irCR, and
the irDC rate (irDCR) was the percentage of patients achieving
irDC. Each retreatment cycle consisted of four doses of ipilimumab
3mgkg ' given in an identical schedule to that used during the

[ MDX010-20 (phase IlI) |

CA184-025 (rollover phase Il study)

Treatment? Ipilimumab dose in parent study
Ipilimumab plus gp100 Ipilimumab 0.3mgkg "’ 3mgkg '’ 10mgkg '

(n=29) (n=9) (n=24) (n=34) (n=53)
Retreatment dose of ipilimumab, mgkg " 3 10
Median number of doses, n 4 4 2 | 4 ‘ 4
BORR, n/n (%) 3/23 (13) 3/8 (38) 28/122 (23)°
DCR, n (%) 15/23 (65) 6/8 (75) 59/122 (48)°
irAEs, n (%) 15 (52) 7 (78) 18 (75) | 23 (68) ’ 30 (57)

Abbreviations: BORR = best overall response rate; DCR = disease control rate; irAE =immune-related adverse event.
#Treatment received during the induction phase and retreatment; patients received ipilimumab at 3mgkg ™",
Blncludes three patients who were previously treated with other doses or regimens of ipilimumab and eight patients who were retreated with ipilimumab 3mgkg ™.
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induction phase. Tumour assessments were carried out 12 weeks
after initiation of retreatment. AEs, including irAEs, were
monitored continuously and graded using Common Terminology
Criteria for Adverse Events, version 3.0.

Objective. The aim of this analysis was to evaluate the efficacy and
safety of retreatment with ipilimumab 3 mgkg ' in patients with
advanced melanoma outside of a clinical trial setting.

Statistical analysis. Patient and disease characteristics were
analysed using descriptive statistics. Discrete variables were
expressed as relative frequencies (percentages) and continuous
variables as median and range. With a total of 51 patients, the
largest s.e. in the response rate would be 7% (50% response rate),
corresponding to a 95% confidence interval (CI) width of
~ 1 14%. Overall survival (OS) was estimated using the Kaplan-
Meier analysis.

RESULTS

Patient characteristics. Of the 855 patients participating in the
Italian EAP, 126 patients had disease progression following a
response to ipilimumab induction therapy but did not receive
retreatment and 51 patients (6%) were retreated with ipilimumab
3mgkg ~'. Of these retreated patients, 31 patients had irSD lasting
>3 months as their best response to induction therapy, and 20
patients had an irPR with induction therapy. Patient characteristics
at the beginning of retreatment are provided in Table 2. Among the
51 patients who started a first retreatment cycle, 37 received all
four doses and 2 patients began a second retreatment cycle
(Table 3). Reasons for not completing all four retreatment doses
comprised death (n=6), dose omission (for surgery or other
reasons not including toxicity; n =4), disease progression (n=13),

Table 2. Patient characteristics before retreatment (N=51)

\ Characteristic \

Median age, years (range) ‘ 61 (19-85)
Gender, n (%)

Male 24 (47)
Female 27 (53)
ECOG performance status, n (%)

0 36 (71)

1 15 (29)
Time from diagnosis, months (range) 50 (4-199)

Number of prior therapies (excluding ipilimumab), n (%)

1 22 (43)
2 20 (39)
>3 9(18)
Types of previous therapy

Dacarbazine 26 (51)
Fotemustine 18 (35)
Platinum-based chemotherapy 27 (53)
BRAF inhibitor 1(2)

Temozolomide 10 (20)
Patients with brain metastases, n (%) 3 (6)

Patients with liver metastases, n (%) 16 (31)

Abbreviation: ECOG = Eastern Cooperative Oncology Group.

and toxicity (grade 3 diarrhoea; n=1). The median time between
first induction dose and first retreatment dose was 36 weeks (range:
24-66 weeks).

Efficacy. Among the 51 patients who received retreatment with
ipilimumab, two patients achieved an irCR and four an irPR with
ipilimumab retreatment for an immune-related best overall
response rate of 12% (3-20%). This included one patient whose
best response to induction therapy had been irSD. An additional 22
patients had irSD in response to retreatment for an irDCR of 55%
(41-69%). Best response to induction therapy for the 22 patients
with irSD on retreatment had been an irPR in 8 patients and irSD
in 14 patients (Table 4). With a median follow-up of 20 months
(range: 7-33 months), median OS from the beginning of induction
therapy was 21 months (95% CI: 16-26 months; Figure 1A) for
patients who were retreated with ipilimumab and 13 months (95%
CI: 11-15 months; P<0.0001) for those who were not retreated
(median follow-up 13 months; range: 3-29 months). The 1- and
2-year OS rates for patients given retreatment were 92% and 42%,
respectively. Median OS from the start of retreatment was 12
months (95% CI: 10-14 months; Figure 1B), and the 1- and 2-year
OS rates were 50 and 33%, respectively, for retreated patients.

Safety. Of the 51 patients retreated with ipilimumab 3 mgkg ™',

drug-related toxicity had been reported in 20 patients (39%) during
the induction phase, including 2 patients with a grade 3 AE
(diarrhoea and thrombocytopenia) that had not precluded further
dosing. Upon retreatment, 14 patients (27%) reported an AE of any
grade, which were considered drug-related in 11 patients (22%;
Table 5). Of these 14 patients, 7 had experienced treatment-related
AEs and 3 had experienced AEs that were unrelated to ipilimumab
during the induction period. Ten patients (20%) had grade 1 or 2
AEs upon retreatment, which were considered to be treatment
related in 8 patients (16%). Grade 3 or 4 AEs were reported upon
retreatment in 5 patients (10%) and were considered to be
treatment related in 3 patients (6%) (Table 5).

Table 3. Overview of retreatment

1 Patients, n (%)

Started first retreatment cycle 51

Ipilimumab 3mgkg ™~

Number of doses received

One dose 4 (8)
Two doses 2(4)
Three doses 8 (16)
Four doses 37 (72)
Started second retreatment cycle 2 (4)

Table 4. Tumour response among retreated patients (N=51)

‘ Patients, n (%)

Response after retreatment
according to irRC

Response after induction

according to irRC irCR irPR irSD | irPD
irCR 0 0 0 0
irPR 1 4 8 7
irSD 1 0 14 16

Abbreviations: irCR = immune-related complete response; irPD = immune-related progres-
sive disease; irPR=immune-related partial response; irRC=immune-related response
criteria; irSD =immune-related stable disease.
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Figure 1. OS from beginning of induction therapy (A) and from start of
retreatment (B). Abbreviation: OS = overall survival.

Table 5. Treatment-related AEs experienced upon retreatment (N=51)

\ Patients, n (%) ‘
Treatment-related AE Any grade Grade 3/4
Total 11 (22) 3(6)
Diarrhoea 2 (4) 1)
Pruritus 4 (8) 0
Liver toxicity 1) 0
Fatigue 2 (4) 0
Hypothyroidism 1) 0
Hypokalaemia 12 12
Bone marrow aplasia 12 12
Abbreviation: AE = adverse event.

The most common treatment-related AEs of any grade
experienced upon retreatment were pruritus, diarrhoea, and
fatigue. For the three patients who had Grade 3 or 4 treatment-
related AEs, these included hypokalaemia, which was controlled,
enabling the patient to undergo a second retreatment cycle;
diarrhoea, which was observed after the third cycle of retreatment
causing the patient to discontinue treatment with ipilimumab. The
third patient had pancytopenia 4 months after completing the
fourth dose of ipilimumab retreatment, and a bone marrow biopsy
performed 1 month later showed a hyperplasia of immature
myeloid series. The patient’s symptoms improved with steroids,
erythropoietin and blood transfusions and she was able to receive
dacarbazine for disease progression.

Grade 3 AEs considered unrelated to treatment were an acute
abdomen after the first cycle of retreatment, which resolved in 10
days, and one case of pain (not specified) that occurred after the
first cycle of retreatment; these patients were both able to continue
ipilimumab retreatment. Treatment-related AEs were experienced
at a similar frequency during retreatment compared with
induction, and no new types of toxicity were observed. Treat-
ment-related AEs were generally reversible with treatment as per
protocol-specific guidelines, with a median time to resolution of 4
days (range: 1-21).

DISCUSSION

The reported efficacy and safety profile of ipilimumab retreatment
in this EAP is consistent with previously observed outcomes
(Table 1) (Margolin et al, 2013; Neyns et al, 2013; Robert et al,
2013). For example, among 38 patients retreated with ipilimumab
with or without gp100 in a phase III trial, 65-75% re-established
DC and 61% survived for >2 years from initial randomisation at
study entry (Hodi et al, 2010; Robert et al, 2013). Similarly, of 122
patients who achieved DC in one of several completed phase II
trials and subsequently progressed, 48% regained DC after
retreatment with ipilimumab (Neyns et al, 2013). In the US EAP,
median OS from the first ipilimumab dose was 21.1 months for the
108 patients who were retreated with ipilimumab 3 mgkg ~ "' upon
disease progression compared with 7.6 months for all 2155 patients
who were treated in the EAP (Margolin et al, 2013).

Compared with DCRs of 48-75% among retreated patients in
clinical trials (Neyns et al, 2013; Robert et al, 2013), approximately
half the patients retreated with ipilimumab in this analysis regained
DC. Interestingly, the DCR was higher among retreated patients in
our analysis than had previously been reported following initial
induction therapy with ipilimumab 3mgkg ' in clinical trials
(Hodi et al, 2010; Wolchok et al, 2010; Hamid et al, 2011; Hersh
et al, 2011). However, this may be because the patients included in
this analysis were those who had previously benefited from
induction therapy with ipilimumab, suggesting that they had
tumours or immune systems that were more responsive to
ipilimumab (Robert et al, 2013).

The response of some patients to ipilimumab is improved upon
retreatment compared with induction, possibly because of the time
it can take to mount an immune response against the tumour. For
example, in the phase III trial MDX010-20, 3 out of 21 patients
whose best response to induction therapy was SD had a PR
following retreatment with ipilimumab plus gp100 or ipilimumab
alone (Robert et al, 2013). In addition, in this analysis of EAP data,
1 patient with irSD as their best response to induction therapy
went on to have an irPR with retreatment.

The precise mechanism by which retreatment with ipilimumab
induces renewed or even deeper antitumour activity is unclear.
In patients who progress after an initial response to ipilimumab, it
is possible that new lesions develop with a novel antigen repertoire
that is not recognised by the existing T-cell population, thereby
allowing their escape and continued proliferation (Reiman et al,
2007). Retreatment with ipilimumab may result in the expansion of
T-cell clones specific for the new antigen repertoire, thus
reactivating the antitumour immune response. Alternatively,
ipilimumab may amplify immune adaptation through shifting
T-cell responses, a mechanism for overcoming immune tolerance
that has been observed in a long-term survivor of metastatic
melanoma in the absence of immunotherapy (Yamshchikov et al,
2005). In addition, it has been shown that the effectiveness of
continuous immunotherapy may be counteracted by large numbers
of immunosuppressive cells in the tumour microenvironment
(Stewart et al, 2004), or the induction of functionally corrupt

1724

www.bjcancer.com | DOI:10.1038/bjc.2014.126


http://www.bjcancer.com

Retreatment with ipilimumab in the EAP

BRITISH JOURNAL OF CANCER

memory T cells (Klebanoff et al, 2006). Following completion of
ipilimumab induction therapy, the balance between immune
effector and regulatory cells, together with the function of the
immune state, may be ‘reset’ and potentially more conducive to
subsequent treatment.

In the current analysis, ipilimumab retreatment was generally
well tolerated with most patients receiving the full four doses of
retreatment. In line with other reports (Margolin et al, 2013; Neyns
et al, 2013; Robert et al, 2013), the frequencies of treatment-related
AEs observed during retreatment were similar to those observed
during induction, and no new types of toxicities were reported.
Within the EAP, retreatment-related AEs resolved quickly and
effectively with treatment as per protocol-specific guidelines,
suggesting that retreatment with ipilimumab is safe outside of a
clinical trial setting. Indeed, established management algorithms
appear to be applicable to AEs that develop during ipilimumab
retreatment as well as those that emerge during induction therapy.

As we develop a greater understanding of the mechanisms of
tumour immunoediting and immune escape, it is important to
identify how immune-based approaches can be designed to limit or
overcome these processes. In addition to retreatment upon disease
progression, in some trials patients with an objective tumour
response or SD after the induction period have received an
additional dose of ipilimumab every 12 weeks as ‘maintenance
therapy’ for as long as tolerated, until progressive disease. A
notable proportion of patients who received maintenance therapy
in a phase III trial had long-term survival of >5 years, indicating
that this approach is also feasible and warrants further evaluation
(Maio et al, 2013).

This EAP has demonstrated that retreatment with ipilimumab
can be effective in patients who progress after achieving initial
clinical benefit with ipilimumab treatment. A retreatment response
rate of 12% and irDCR of 55% is encouraging, suggesting that
retreatment with ipilimumab can translate into further clinical
benefit. However, the small sample size means that further
prospective data are needed to confirm the safety and efficacy of
retreatment protocols. Further evaluation of this strategy is
required in randomised controlled clinical trials to help define
the potential benefit for patients.
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