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The advent of monoclonal antibodies functioning as immune checkpoint inhibitors has
changed the way advanced melanoma is treated. CTLA-4 inhibitors such as ipilimumab
and the PD-1 inhibitors pembrolizumab and nivolumab all have an established place in
the management of metastatic disease. They improve response rates, progression-free
and overall survival compared with cytotoxic chemotherapy. In fact, ipilimumab was
the first treatment ever to demonstrate an overall survival benefit in advanced
melanoma, when compared with comparator arms of dacarbazine [1] and the vaccine
gp100[2]. As such, even though associated with potentially serious toxicity, the pros

clearly outweighed the cons.

More recent studies have established superiority of pembrolizumab and nivolumab
over ipilimumab for overall survival, progression-free survival, objective response rate
and tolerability. The combination of ipilimumab with nivolumab appears particularly
potent, with a response rate equivalent to that of BRAF inhibition (58% vs 57%
respectively)[3, 4]. Although overall survival data from the Phase III trial is not yet
mature, progression free survival is significantly greater than ipilimumab (median 11.5
versus 2.9 months; HR 0.42; 99.5% CI, 0.31 to 0.57; P<0.001) and numerically greater
than nivolumab (median 6.9 months). This is a very promising combination. Responses
may be durable and lead to remission, even beyond cessation of therapy for toxicity, a

situation that occurs in around a third of those treated [3].

The benefits of immune checkpoint inhibitors are clear and the disadvantages are
usually manageable. This group of agents is associated with a particular set of side

effects that warrant close attention and management. Immune-related adverse events



(irAEs) of grade 3 and 4 severity are more common with ipilimumab (20-27%) than
with pembrolizumab (13%) or nivolumab (16%) [3, 5]. In a pooled analysis of
nivolumab toxicity comprising over 500 patients, only 4% experienced select grade 3 or
4 irAEs, reinforcing the tolerability of this agent [6]. Combination treatment with
ipilimumab and nivolumab carries a 55% risk of moderate to severe toxicity and in the
absence thus far of OS benefit, this may be a deterrent for clinicans [3]. Nonetheless, the
available evidence suggests that the majority of these irAEs are manageable with use of
steroids and other immune-modulating drugs such as infliximab or mycophenylate
where required. Generally the management of irAEs is pragmatic rather than evidence-
based. More specific understanding of irAE pathogenesis may assist in rationalizing
treatment choices and further research is needed in this area. From retrospective
series, patient outcomes do not appear compromised as a result of reducing immune

activation in the setting of toxicity [7, 8].

Although short to medium term toxicity across most organ systems appears
manageable and is mostly reversible, there are some irAEs that may have permanent
consequences. In the case of hypophysitis or diabetes, life-long exogenous hormone
replacement may seem a small price to pay for survival, particularly as established
management algorithms already exist for this. There is little published, however, on the
outcomes of patients suffering, for example, severe neurological toxicity, and the extent
to which such rare but serious problems may be reversible. Informed consent remains

of paramount importance.

One challenge for every melanoma clinician is deciding how to sequence available

therapies, particularly in patients whose tumours harbour a BRAF mutation. There are



no prospective data to guide this decision and unfortunately a validated discriminating
biomarker for use in the clinic is lacking. An elevated LDH bodes poorly for response to
ipilimumab in retrospective series [9, 10] and its trend early in treatment may also
predict response to anti-PD-1 agents [11]. In patients with high volume disease of rapid
tempo, or in those with multiple brain metastases, most clinicians prefer to commence a
BRAF targeted therapy. In those with asymptomatic low volume soft tissue or lung
metastases, most would choose an immune checkpoint inhibitor. The challenge of
sequencing comes in for the patients who fall between these categories. There is a
suggestion from subgroup analyses of the CheckMate-067 trial that combination
ipilimumab and nivolumab over anti-PD-1 alone may be an advantage in patients with
an elevated LDH [3]. One of the advantages in commencing treatment with an immune
checkpoint inhibitor in patients whose melanoma is BRAF mutant is that on

progression, they may be salvaged with dabrafenib or vemurafenib.

The balance of pros and cons with immune checkpoint inhibitors in the adjuvant setting
is not currently as well defined. Ipilimumab improves recurrence-free survival in
resected locoregional disease compared with placebo (47% versus 35% were
recurrence-free at 3 years) and although an overall survival benefit has not yet been
described, there is a clear signal for efficacy [12]. On this basis, the FDA has recently
licensed ipilimumab at 10mg/kg for adjuvant use. Ipilimumab has not been compared
with interferon, an older treatment but a standard of care in many parts of the world,
however as many clinicians had already moved away from interferon prescribing the
placebo arm remains representative of current practice. The reported 1% mortality
rate dissuades some clinicians from recommending adjuvant ipilimumab, although our

expertise in managing irAEs has improved since this study was undertaken. The



disclosure of possible toxicities takes on a different perspective in adjuvant patients as
side effects may disproportionately impact health, relative to a lack of disease. Anti-PD-
1 antibodies as adjuvant therapy are currently being evaluated in clinical trials
(NCT02388906 and NCT02362594) and if one extrapolates from the advanced setting,

they hold promise for greater efficacy and less toxicity than ipilimumab.

Cautious, balanced decision making is required when considering immune checkpoint
inhibitors for treatment of patients with pre-exisiting autoimmune conditions or in
organ transplant recipients. The literature is limited to case reports for use of
ipilimumab in organ transplant recipients [13, 14], none of which describe any
transplant rejection as a consequence. For people with pre-existing auto-immune
conditions, small case series are also reassuring overall for the safety of ipilimumab [15,
16]. Now that the pembrolizumab and nivolumab are available outside of clinical trials,
many clinicians will feel inclined to prescribe these when faced with progressive
disease. Given the importance of PD-1 in antigen self-tolerance, there is arguably a
greater risk of re-activation of an underlying autoimmune condition and rejection of an
allograft. Positive publication bias for such cases has the potential to be misleading for

clinicians.

On balance, the pros of immune checkpoint inhibitors in advanced melanoma eclipse
the cons but in the adjuvant setting their acceptance into clinical practice may only be
described as emerging. Novel inhibitors and combinations are currently being
evaluated in clinical trials. As with all anti-neoplastic treatments, patient care is
optimised by thoughtful decision-making and by having systems in place for early

recognition and treatment of toxicity. We must continue working to determine optimal



sequencing of these agents, to define and validate therapeutic biomarkers, to deepen
our understanding and refine management of immune-related toxicity. Clinicians have
a responsibility to share information on outcomes of patients in whom immune
activation has the potential to cause serious consequences such a transplant rejection
and in those populations of patients where our understanding of efficacy is lacking, such

as those with active brain metastases.

Disclosures: JL is a non-remunerated consultant for Novartis, Pfizer, BMS, MSD and
Roche/Genentech and receives institutional research support from Pfizer, BMS, Novartis,
MSD. LS has no relevant disclosures. No funding has been received in relation to this

manuscript.



10.

11.

12.

13.

14.

Robert C, Thomas L, Bondarenko I et al. Ipilimumab plus dacarbazine for
previously untreated metastatic melanoma. The New England journal of medicine
364(26),2517-2526 (2011).

Hodi FS, O'day SJ], Mcdermott DF et al. Improved survival with ipilimumab in
patients with metastatic melanoma. The New England journal of medicine 363(8),
711-723 (2010).

Larkin ], Chiarion-Sileni V, Gonzalez R et al. Combined Nivolumab and
Ipilimumab or Monotherapy in Untreated Melanoma. The New England journal of
medicine doi:10.1056 /NEJMo0a1504030 (2015).

Mcarthur GA, Chapman PB, Robert C et al. Safety and efficacy of vemurafenib in
BRAF(V600E) and BRAF(V600K) mutation-positive melanoma (BRIM-3):
extended follow-up of a phase 3, randomised, open-label study. The Lancet.
Oncology 15(3), 323-332 (2014).

Robert C, Schachter |, Long GV et al. Pembrolizumab versus Ipilimumab in
Advanced Melanoma. The New England journal of medicine
doi:10.1056/NEJMo0a1503093 (2015).

Weber |, Antonia S, Topalian SL et al. Safety profile of nivolumab (NIVO) in
patients (pts) with advanced melanoma (MEL): A pooled analysis. Presented at:
American Society Clinical Oncology (ASCO); ] Clin Oncol 33, (suppl; abstr 9018).
Chicago 2015.

Horvat TZ, Adel NG, Dang TO et al. Imnmune-Related Adverse Events, Need for
Systemic Immunosuppression, and Effects on Survival and Time to Treatment
Failure in Patients With Melanoma Treated With Ipilimumab at Memorial Sloan
Kettering Cancer Center. Journal of clinical oncology : official journal of the
American Society of Clinical Oncology 33(28),3193-3198 (2015).

Yousaf N, Davidson M, Goode E et al. The cost of ipilimumab toxicity: a single-
centre analysis. Melanoma research 25(3), 259-264 (2015).

Diem S, Kasenda B, Martin-Liberal ] et al. Prognostic score for patients with
advanced melanoma treated with ipilimumab. European journal of cancer
51(18),2785-2791 (2015).

Kelderman S, Heemskerk B, Van Tinteren H et al. Lactate dehydrogenase as a
selection criterion for ipilimumab treatment in metastatic melanoma. Cancer
immunology, immunotherapy : CII 63(5), 449-458 (2014).

Diem S, Kasenda B, Spain L et al. Serum lactate dehydrogenase as an early
marker for outcome in patients treated with anti-PD-1 therapy in metastatic
melanoma. British journal of cancer doi:10.1038/bjc.2015.467 (2016).
Eggermont AM, Chiarion-Sileni V, Grob ]] et al. Adjuvant ipilimumab versus
placebo after complete resection of high-risk stage IIl melanoma (EORTC
18071): a randomised, double-blind, phase 3 trial. The Lancet. Oncology 16(5),
522-530 (2015).

Lipson EJ, Bodell MA, Kraus ES, Sharfman WH. Successful administration of
ipilimumab to two kidney transplantation patients with metastatic melanoma.
Journal of clinical oncology : official journal of the American Society of Clinical
Oncology 32(19), e69-71 (2014).

Morales RE, Shoushtari AN, Walsh MM, Grewal P, Lipson EJ, Carvajal RD. Safety
and efficacy of ipilimumab to treat advanced melanoma in the setting of liver
transplantation. Journal for immunotherapy of cancer 3 22 (2015).



15.

16.

Kyi C, Carvajal RD, Wolchok JD, Postow MA. Ipilimumab in patients with
melanoma and autoimmune disease. Journal for immunotherapy of cancer 2(1),
35 (2014).

Johnson DB, Khushalani NI, Puzanov I et al. Ipilimumab in metastatic melanoma
patients with pre-existing autoimmune disorders. Journal of clinical oncology :
official journal of the American Society of Clinical Oncology (33 (suppl; abstr
9019)), (2015).



