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From dismal prognosis to rising star:
melanoma leads the way with new
generation cancer therapies

Attention has now turned to combining new therapies to maximise their value

with advanced-stage or metastatic melanoma (stage

ITIC unresectable or stage IV melanoma) was 30%—
35%.! It is now greater than 70%-80% in clinical trials of
targeted and immune drug therapies (Box).*™

For decades, the 1-year overall survival for patients

This is good news for a cancer that continues to rise in
incidence around the world and disproportionately affects
the young. In Australia, melanoma is the fourth most
common cancer and accounts for 10.1% of all new cases
and 3.2% of cancer deaths." It is also the most common
cancer in men aged 25 to 49 years, and women aged 15
to 24 years in New South Wales.”?

Although incidence continues to rise in both sexes, mortal-
ity and 5-year survival remain stable,"" and the benefits
observed with drug therapies in advanced-stage disease
are yet to be reflected in population statistics. Most mela-
nomas are cured with surgical excision: efforts are now
focused on trialling novel active targeted and immune
drug therapies in the 10%-15% of patients with early-stage
melanoma that is predicted to recur and cause death.

Drug therapies

Melanoma is the poster child for immune and targeted
approaches to cancer drug treatment. It is one of the few
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Landmark overall survival rates for patients with advanced-stage
melanoma (stage IlIC unresectable or stage IV melanoma) treated with
immune or targeted therapies in Phase lll clinical trials?™

One-year
overall survival

Two-year
overall survival

30%—35% 15%
(CTIE%? ilerrrTizﬁor) 46% 24%
(CTLAG imhibitor) “7% 28.5%
(BRAF InhiBiton) 56% -
(BRAF mhibiton) 70% “s%
Nivolumab 73% awaited

(PD1 inhibitor)

Early-phase clinical trials
Pembrolizumab (PD1 inhibitor)
Dabrafenib + trametinib (BRAF + MEK inhibitor)
Nivolumab + ipilimumab (PD1 + CTLA4 inhibitor)

69% -
80% 51%
85% 79%

CTLA4 =cytotoxic T lymphocyte-associated antigen 4. BRAF/MEK = proteins in the mitogen-
activated protein kinase pathway. When BRAF is mutated, it overactivates the pathway, causing
uncontrolled cellular proliferation and survival. PD1=programmed death 1 checkpoint. ¢

cancers where no chemotherapeutic agent has shown
a survival benefit over best supportive care or single
agent dacarbazine chemotherapy in patients with distant
spread. Immunotherapies called checkpoint inhibitors
and therapies targeting the mutated BRAF protein in the
melanoma have put melanoma centrestage in the battle
against cancer.

Immune therapy

Checkpoint inhibitors are a class of immune drugs that
activate T cells for tumour-cell killing. Checkpoints are
brakes on T cells to protect us from autoimmunity or
an overzealous immune response to antigens, but can
induce tolerance to cancer if activated. Ipilimumab is a
fully human IgG1 monoclonal antibody that blocks the
checkpoint called cytotoxic T lymphocyte-associated an-
tigen 4 (CTLA4) and was the first drug to show a survival
advantage in advanced-stage melanoma compared with
a vaccine or chemotherapy.”®

The 1l-year overall survival for patients treated with
ipilimumab was 46% and 47% in each trial, respectively,
although the response rates were only 11% and 15% (ie,
the proportion of patients with at least a 30% reduction
in tumour burden). Five-year survival in the latter study
was 18.2% with ipilimumab, compared with 8.8% with
chemotherapy.”

And yet, the relatively non-specific activation of the T
cell induces autoimmune toxicities in 60% of patients.
Although there have been reports of autoimmunity in
almost every organ, the most frequent toxicities are der-
matitis, inflammatory diarrhoea, endocrinopathies and
hepatitis. It is critical that these autoimmune toxicities are
identified and managed early to prevent complications."

Biomarkers in the melanoma or host that enable us to
select patients who are more likely to respond have been
elusive, although recent research suggests specific neo-
antigens produced by the melanoma may be predictive.”®
Predictive biomarkers would be particularly useful, not
only to prevent toxicities in those who will not benefit,
but also because responses may not be typical or may
occur months after initiation of treatment.'®

More recently, inhibitors of the programmed death 1
(PD1) checkpoint on T cells have shown high response
rates (30%—40% in Phase I studies) and long survival
durations with few autoimmune toxicities.””” Nivolumab
and pembrolizumab are fully human or humanised IgG4
monoclonal antibodies, respectively, that inhibit the PD1
checkpoint. In the recently reported Phase III study of
first-line nivolumab versus dacarbazine chemotherapy,
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the response rate was 40% and the 1-year overall survival
was an impressive 73%.5 Autoimmune toxicities with both
pembrolizumab and nivolumab occur in lower frequency
and severity than with ipilimumab; most are easily man-
aged, and resolve.

To increase the proportion of patients who benefit from
immunotherapies, attention has turned to combining
CTLA4 and PD1 checkpoint inhibitors, as each drug acts at
a different time point during T-cell activation. In a Phase
I'study of such a combination, the response rate was over
50% at the recommended phase 3 dose, and the 1-year
and 2-year survival rates across all dosing cohorts were
estimated to be 85% and 79%, respectively;'® however, 53%
of patients experienced at least one grade 3 or 4 autoim-
mune toxicity.> Results of Phase III studies of ipilimumab
versus nivolumab or pembrolizumab or ipilimumab plus
nivolumab will be available in 2015. There are many other
checkpoints on the T cell, and drugs targeting these addi-
tional points and other aspects of the immune system are
in preclinical and clinical development.

Targeted therapy

In contrast, BRAF inhibitors are oral drugs that target the
mutated BRAF protein in the melanoma cell. Mutated
BRAF occurs in 40% of melanomas, and causes aber-
rant overactivation of a cell proliferation and survival
pathway (the mitogen-activated protein kinase [MAPK]
pathway). Treatment with BRAF inhibitors (dabrafenib
or vemurafenib) results in rapid and deep shrinkage of
metastases, including of brain metastases, in over 50% of
patients, and tumour reduction of any amount occurs in
over 85% of patients treated with these drugs.>

These drugs show a clear survival advantage over chemo-
therapy, with 1-year and 2-year overall survival rates of
70% and 46%, respectively.® Adding a MEK inhibitor to a
BRAF inhibitor backbone (MEK is the protein below BRAF
in the MAPK pathway) results in further improvements
in tumour shrinkage, progression-free survival***? and
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overall survival, ! and a reduction in the hyperprolifera-
tive cutaneous toxicities associated with BRAF inhibitor
monotherapy.

How do we maximise response?

Primary resistance to immunotherapy is common; how-
ever, in those who respond, the response appears to be
durable.? In contrast, nearly all patients respond initially
to targeted therapies, but more than 50% develop ac-
quired resistance within 7 months of treatment with
BRAF inhibitor monotherapy,” and within 11 months of
treatment with combined BRAF and MEK inhibitors.?
Compelling data show a brisk infiltration of clonal T cells
into melanoma metastases early during treatment with
MAPK targeted therapies,* suggesting that this may be
an opportune time to add immunotherapies to enhance
the durability of response.

Translational research findings suggest that a cure may
be possible for some patients with advanced-stage mela-
noma, and it may be realised by combining immune and
targeted therapies. The pressing matters that now face
us are how to sequence and combine these therapies to
maximise patient outcomes, and how we recruit to clinical
trials that seek to answer these questions as the single
agents become available on the Australian Pharmaceutical
Benefits Scheme for widespread use. Perhaps even more
importantly, we may be able to prevent advanced-stage
melanoma by using these therapies in early-stage disease,
and trials are underway, although the question remains —
how will the Australian community afford these drugs?®
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