Current Options and Future
Directions in the Systemic Treatment
of Metastatic Melanoma

Katja Schindler, MD; and Michael A. Postow, MD

Recent advances in systemic treatment options for metastatic melanoma have dramatically
changed the landscape in immunotherapeutic approaches that enhance antitumor immunity
and in targeted therapeutic approaches that block oncogenic driver mutations.

This article has been adapted from
an article originally published in The
Journal of Supportive and Community
Oncology (jcso-online.com). Schindler
K, Postow M. Current options and fu-
ture directions in the systemic treatment
of metastatic melanoma. ] Community
Support Oncol. 2014;12(1):20-26.

he incidence of melanoma,
a highly aggressive tumor
arising from melanocytes,
continues to rise by about
3% a year in the U.S. with about
76,000 patients being diagnosed
every year and 9,000 patients dying
of the disease.! Complete surgical
resection is the standard for local-
ized melanoma, with surgical exci-
sion margins depending on tumor
thickness. For patients with in-
volved sentinel lymph nodes, com-
plete lymphadenectomy is typically
recommended, although the ben-
efits of completion lymphadenec-
tomy are being evaluated in an
ongoing randomized trial.>*

Dr. Schindler is a research fellow at the Derma-
tology Service and Dr. Postow is the assistant
attending physician at Melanoma and Sarcoma
Oncology Service, Department of Medicine, Me-
morial Sloan-Kettering Cancer Center, New York.

For patients with surgically re-
sected, high-risk melanoma, the only
approved adjuvant therapy is inter-
feron-a (IFN-a).* Use of IFN-a, how-
ever, remains controversial because
of the associated adverse effects (AEs)
and controversial effects on overall
survival (OS).> Unfortunately, many
patients with localized disease will ul-
timately experience a recurrence, and
the prognosis of patients with meta-
static disease is poor with a historical
5-year survival rate of 10%.”

CHEMOTHERAPY AND
INTERLEUKIN 2

For more than 3 decades, conven-
tional cytotoxic chemotherapy was
used to treat metastatic melanoma.
Typical agents included alkylating
agents (dacarbazine, temozolomide,
nitrosoureas), platinum analogs (cis-
platin and carboplatin), and mi-
crotubular toxins (vinblastine and
paclitaxel). Despite the clinical use
and investigation of a number of
these chemotherapies for patients
with metastatic melanoma, the only
treatment approved by the FDA is
dacarbazine, which is administered
intravenously every 3 to 4 weeks at a
dose of 800 to 1,000 mg/m?>.

Monotherapy with dacarbazine
is generally well tolerated with only
mild AEs such as nausea, myelosup-
pression, and fatigue. In a pooled
analysis, the overall response rate
(RR) for dacarbazine was approxi-
mately 9%.% Temozolomide, the oral
analog of dacarbazine, penetrates into
the central nervous system and has
been compared with dacarbazine in
randomized trials. These agents are
believed to have similar efficacy, but
temozolomide has been associated
with a higher rate of lymphopenia.®'°

Investigation of chemotherapy
combinations such as cisplatin, vin-
blastine, and dacarbazine or carbo-
platin and paclitaxel have shown
promising RRs but unfortunately no
prolongation of OS compared with
single-agent dacarbazine."""> Despite
its modest efficacy, chemotherapy
still has a place in the palliative treat-
ment for some patients.

In addition to dacarbazine, the im-
munotherapeutic strategy, high-dose
recombinant interleukin-2 (IL-2), had
also been a mainstay treatment for ad-
vanced melanoma for many years.
IL-2 is administered as an IV infusion
every 8 hours at a dose of 600,000 to
720,000 TU/kg on days 1 to 5 and days
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15 to 19, with a maximum of 14 such
biphasic cycles. Because of the signif-
icant acute toxicity profile, including
capillary leak syndrome, cardiovascu-
lar complications, and seizures, IL-2
treatment requires hospitalization and
is generally only performed at special-
ized centers for patients with good
performance status. Though the over-
all RR in pooled analysis was low at
16%, the durability of responses in
some responders that appeared to last
many years led to the FDA approval
of IL-2 in 1998.1*15

IL-2 continues to be investi-
gated. In a randomized trial, an im-
proved RR and progression-free
survival (PFS) were seen when IL-2
was combined with the glycoprotein
100 (gp100) peptide vaccine com-
pared with IL-2 alone.'® Other ap-
proaches have sought to improve the
safety of IL-2 by selectively deliver-
ing it to tumor sites. The fusion pro-
tein L19-IL2 couples IL-2 with the
recombinant human vascular target-
ing antibody L19 and has preliminar-
ily been shown to be safe in phase 1
evaluation and in combination with
dacarbazine.'"'8

ANTIBODIES THAT BLOCK
IMMUNOLOGIC CHECKPOINTS
Melanoma has long been recognized
as an immunogenic malignancy but
the efficacy of immunotherapeutic
strategies has generally been modest.
The precise etiology of why immu-
notherapy historically was not more
successful is not completely under-
stood, but it is possible that patients
with advanced malignancy have pre-
dominant immune inhibitory circuits
that prevent otherwise effective anti-
tumor immune responses.

In recent years, research has illu-
minated some of these immunologic
inhibitory elements, termed “immu-

nologic checkpoints,” which include
cytotoxic T-lymphocyte antigen 4
(CTLA-4) and programmed death-1
(PD-1). Antibodies that target these
checkpoints have resulted in dura-
ble responses in some patients and
a unique pattern of immune-medi-
ated AEs. Though an ongoing area
of research, no pre- or on-treatment
biomarkers have been sufficiently
validated to enable specific patient
selection for these therapies.

Antibodies Blocking CTLA-4

CTLA-4 is expressed on activated
T cells and typically functions as a
negative regulator of T-cell activity
preserving normal immunologic ho-
meostasis. Blocking CTLA-4 with
therapeutic antibodies such as ipi-
limumab and tremelimumab pre-
vents normal CTLA-4-mediated
T-cell downregulation and thereby
enhances the ability of T cells to
exert their full antitumor immune

effects (Figure 1). Ipilimumab was
the first drug in the management of
metastatic melanoma to show an im-
provement in OS in phase 3 stud-
ies, and although a phase 3 study of
tremelimumab did not demonstrate
an improvement in OS, durable re-
sponses were similarly seen.!*%!

The first phase 3 trial investigating
ipilimumab randomized previously
pretreated patients with advanced
melanoma to ipilimumab at a dose of
3 mg/kg with or without the gp100
peptide vaccine. The median OS
was 10.0 months among patients re-
ceiving ipilimumab plus gpl00,
compared with 6.4 months among
patients receiving gp100 alone. There
was no difference in OS between the
ipilimumab groups.'® The outcome
of this study has led to the approval
of ipilimumab at a dose of 3 mg/kg in
patients with advanced melanoma by
regulatory agencies in the U.S., Euro-
pean Union, and Australia.

Fast Facts...

» Immunotherapy with antibodies that block cytotoxic
T-lymphocyte antigen 4 and programmed death-1 receptor can
result in durable responses in a subset of patients

» These treatments may be considered for patients irrespective
of their mutational status, and ongoing research continues to
investigate biomarkers associated with clinical outcomes

» Adverse effects of these agents result from immune-mediated
reactions involving various organ sites and can include
diarrhea, rash, hepatitis, and endocrinopathies

» For patients whose melanoma harbors a BRAF mutation,
targeted therapy with BRAF and MEK inhibitors has the
potential for rapid tumor regression in the majority of patients,
and some patients with KIT mutations can also respond to

appropriately targeted therapy

» Unfortunately, most patients’ responses to targeted agents are
transient with disease progression ultimately ensuing, owing to
the emergence of a number of mechanisms of resistance
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Though the median
OS was improved in these
phase 3 trials, perhaps the
greatest activity of ipilim-
umab lies in the increased
number of patients who
can achieve long-term
OS. In a recently pub-
lished updated survival
analysis, the 4-year sur-
vival rates for previously
treated patients who re-
ceived ipilimumab at
3 or 10 mg/kg were 18.2%

Figure 1. (A) T-cell activation requiring 2 signals:
(i) binding of the TCR to a peptide antigen bound
to the MHC on the surface of an APC and (i)
CD28 on T cells interacting with B7 on the APC.
(B) After T-cell activation, CTLA-4 translocates to
the T-cell surface and functions to inhibit T-cell
activation and function. (C) Antibodies that block
CTLA-4 bind to and inhibit the function of CTLA-4

and enhance T-cell function.

APC, antigen presenting cell; CTLA-4, cytotoxic T-lymphocyte
antigen 4; MHC, major histocompatibility complex; TCR, T-cell

receptor.

and 19.7% to 28.4%. For
treatment-naive patients
receiving ipilimumab at
10 mg/kg, 4-year survival
rates were between 37.7%
and 49.5%.?* These values
appear superior to histori-
cal data from prior chemo-
therapy trials.

An important consider-
ation in the clinical use of

For treatment-naive patients, a
second phase 3 trial investigating da-
carbazine in combination with ipili-
mumab compared with dacarbazine
in combination with placebo also
demonstrated improvement of OS in
patients treated with dacarbazine in
combination with ipilimumab.?® The
estimated 1-year, 2-year, and 3-year
survival rates were 47.3%, 28.5%, and
20.8%, respectively, in the dacarba-
zine plus ipilimumab group, com-
pared with 36.3%, 17.9%, and 12.2%
in the dacarbazine alone group. This
second trial used a higher dose of
ipilimumab (10 mg/kg) and though
it confirmed ipilimumab’s benefi-
cial effects on OS, ipilimumab is not
approved at 10 mg/kg and is not rou-
tinely recommended to be used in
combination with dacarbazine given
hepatic toxicity concerns.

CTLA-4 blocking antibod-
ies is the possible occurrence of toxic-
ities that differ from those associated
with traditional chemotherapy. These
AEs are termed immune-related AEs
(irAEs), and they most commonly
manifest as diarrhea, dermatitis,
hepatitis, and endocrinopathies but
less commonly can involve other
organs, resulting in uveitis, nephritis,
myopathy, and neuropathy.

In general, the onset of irAEs fol-
lows a certain pattern with cutane-
ous manifestations often presenting
early in treatment, followed by gas-
trointestinal and hepatic events oc-
curring about 2 months into therapy
and endocrinopathies appearing
even later.”? In rare cases, severe AEs
(eg, perforating colitis, toxic epider-
mal necrolysis) can occur and may
require hospitalization.**

Clinicians must be atten-

tive to early signs of these AEs and
promptly initiate immunosuppres-
sion with steroids or other immuno-
suppressive medications, which do
not appear to diminish the antitumor
immune effects.”” Established man-
agement algorithms exist to guide
clinicians. Given the occasional need
for immunosuppression in this pa-
tient population, awareness of the
possibility of opportunistic or rare
infections is also important.

In phase 3 evaluation, the number
of patients who had long-term sur-
vival exceeded the number of patients
who had a classically defined disease
response to treatment. Durable stable
disease and late responses have been
observed clinically and may be re-
sponsible for some of the beneficial
outcomes.” If patients are asymptom-
atic and have minimal radiographic
progression, it is reasonable to repeat
imaging 1 to 2 months later to con-
firm progression before considering
additional lines of therapy.

Antibodies Blocking the
Programmed Death-1 Axis
Programmed death-1 (PD-1) is a
receptor on the surface of T cells
that is upregulated at later stages of
T-cell activation as opposed to the
early upregulation of CTLA-4. Nor-
mally, engagement of PD-1 attenu-
ates T-cell activity at several phases
of an immune response. Tumors
are believed to escape immune
attack by similarly inhibiting T-cell
activity by upregulating one of the
ligands of PD-1, PD-L1.>"® Sev-
eral antibodies that inhibit PD-1 ac-
tivity, either by blocking the PD-1
molecule itself or PD-L1, are dem-
onstrating significant promise in
ongoing clinical trials.

Nivolumab (previously, BMS-
936558) is a fully human mono-
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clonal antibody targeting PD-1. In a
large phase 1 study in patients with
a variety of malignancies, nivolumab
demonstrated a 31% RR in patients
with advanced melanoma.” Subse-
quent follow-up data indicates these
responses are generally durable with
a median duration of response of
24 months and a 3-year OS rate of
40%.%® Adverse effects of nivolumab
appear less frequently than with
CTLA-4 blockade but have included
vitiligo, colitis, hepatitis, hypophysi-
tis, and thyroiditis. Unique to PD-1
blockade appears to be the AE of an
inflammatory pneumonitis, which
can present with a dry cough, dys-
pnea, and ground-glass opacities and
can be potentially lethal.*

On the basis of complementary
regulatory roles of CTLA-4 and PD-1
checkpoint inhibition, a trial inves-

SYSTEMIC TREATMENT OF METASTATIC MELANOMA

tigating combined nivolumab and
ipilimumab was completed. In the
small group of patients treated, a
high RR was seen with a generally
acceptable safety profile.’! Ongo-
ing phase 2 and 3 trials are assessing
nivolumab alone and in combina-
tion with other agents for the treat-
ment of advanced melanoma and
other malignancies (Table 1).
Another PD-1 blocking antibody,
MK-3475, has been evaluated in pa-
tients with advanced melanoma,
and promising RRs have been de-
scribed.*? In a small group of pa-
tients, the confirmed RR at a dose
of 10 mg/kg every 2 weeks was 52%
and appeared similar in patients who
had and who had not been previ-
ously treated with ipilimumab. The
AEs of MK-3475 seem to resemble
nivolumab. MK-3475 is similarly

being evaluated in large phase 2 and
3 trials for both patients with mela-
noma and additional malignancies.

In addition to antibodies targeting
PD-1, clinical activity has also been
observed with several different anti-
bodies (BMS-936559, MPDL3280A,
and MEDI4736) that target PD-L1.
Though some data have been pub-
lished for this therapeutic strategy,*
ongoing trials will continue to clarify
the role of targeting PD-L1 in patients
with advanced melanoma.

Targeted Therapies That Block

Oncogenic Signaling Pathways

The mitogen-activated protein ki-
nase (MAPK) pathway responds
to extracellular growth signals and
regulates cell proliferation and sur-
vival. In many patients with mel-
anoma, the MAPK pathway is

Table 1. Selected Ongoing Trials Investigating Immunotherapeutic Approaches
in the Treatment of Advanced Melanoma

Study Drug Trial No. Treatment Arms Prior Treatment Phase
Anti PD-1 antibodies
Nivolumab NCT01844505 | Ipilimumab alone Treatment naive 3
(BMS-936558) Nivolumab alone
Ipilimumab + nivolumab
NCTO01721772 | Nivolumab Treatment naive 3
Dacarbazine
NCTO01721746 | Nivolumab chemotherapy (dacarbazine | Ipilimumab + RAF-I 3
or carboplatin + paclitaxel) (if BRAF mutant)
NCT01927419 | Nivolumab + ipilimumab Treatment naive 2
Ipilimumab
NCTO01783938 | Nivolumab + ipilimumab sequentially Treatment naive and 2
pretreated
MK-3475 NCT01866319 | MK-3475 Treatment naive 2
Ipilimumab
NCTO01704287 | MK-3475 Ipilimumab pretreated 2
Chemotherapy
Anti PD-L1 antibodies
MPDL3280A NCT01656642 | MPDL3280A + vemurafenib Treatment naive 1b
BRAF V600 mutant
MEDI4736 NCT01693562 | MEDI4736 Pretreated 1

PD-1, programmed death 1; PD-L1, programmed death ligand 1.
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Figure 2. BRAF and MEK Target Inhibition. The mitogen-activated protein kinase
pathway is involved in growth and survival of cells. When a BRAF mutation is
present, BRAF is constitutively active, triggering activation of downstream
elements such as MEK and ERK, leading to cellular proliferation and survival.
RAF inhibitors such as vemurafenib and dabrafenib block BRAF oncogenic
signaling impairing cellular growth. MEK inhibitors such as trametinib block the
downstream protein MEK and are showing efficacy not only in BRAF-mutant
melanoma but also in NRAS-mutant melanoma.

constitutively activated as a result
of molecular alterations in genes
encoding key regulators or compo-
nents of the pathway such as BRAF,
NRAS, and KIT.*** The most com-
mon mutation arising in melanoma
is the BRAF mutation, occurring
in nearly half of melanomas, and
typically involves a missense mu-
tation in which glutamic acid is
substituted for valine at codon 600
(BRAF V600E mutation).’® Less
frequent BRAF mutations include
V600K, V60OR, and K601E.>” Strat-
egies that directly inhibit oncogenic
BRAF or disable downstream ele-
ments such as MEK have recently
shown dramatic results in patients
with melanoma (Figure 2).

BRAF INHIBITORS
Vemurafenib is a potent inhibitor of
mutated BRAF with marked antitu-
mor effects against melanoma cell
lines with the BRAF V600E muta-
tion.’® The first striking results of
tumor regression with this strategy in
patients were seen in a phase 1 study
in patients with melanoma character-
ized by a BRAF VO0OE mutation but
not in patients whose melanomas did
not have a BRAF mutation.”
Subsequent phase 3 trials con-
firmed the high RRs of this agent in
patients with BRAF-mutant mela-
noma and demonstrated superior-
ity in OS compared with dacarbazine
chemotherapy.*® The results of this
phase 3 trial led to the approval of

vemurafenib by the FDA in August
2011 with treatment exclusively lim-
ited to patients with BRAF mutant
melanoma. Updated OS data from
this phase 3 study revealed a median
OS of 13.2 months for vemurafenib,
compared with 9.6 months for dacar-
bazine, with an overall RR in patients
treated with vemurafenib of 57% and
a median PFS of 6.9 months.” Gen-
eral AEs with vemurafenib include
arthralgia, fatigue, aminotransferase
elevations, nausea and vomiting, and
decreased kidney function. In gen-
eral, toxicities are manageable with
dose reduction or temporary drug
cessation.

One characteristic of vemurafenib
and other BRAF-targeted agents is
the frequent development of hyper-
proliferative skin AEs. Skin lesions,
including follicular and palmo-
plantar hyperkeratosis, pap-
illomas, and also cutaneous
squamous-cell carcinomas and kera-
toacanthomas, have commonly been
observed under treatment with ve-
murafenib, and close evaluation by
a dermatologist is important.** The
mechanism of this phenomenon is
believed to be a paradoxical activa-
tion of the MAPK pathway in non-
melanoma BRAF wild-type cells
when systemic treatment with a
BRAF inhibitor is administered.*

The phenomenon of hyperprolif-
eration of non-BRAF-mutant tissues
with ongoing BRAF-inhibitor ther-
apy has also been seen in patients
with lymphoproliferative disorders
and may be a mechanism involved
in the discovery that patients have a
high rate of new primary melanomas
while on therapy*** These findings
warrant special attention, particularly
as BRAF inhibitors are undergoing
evaluation as adjuvant therapy.

Another active BRAF kinase in-
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Table 2. Selected Ongoing Trials Investigating Targeted Therapeutic Approaches in
the Treatment of Advanced Melanoma

Study Drug Trial No. Treatment Arms Prior Treatment Phase
BRAF mutant
LGX818 NCT01909453 Vemurafenib Treatment naive &
MEK162 LGX818
LGX818 + MEK162
Vemurafenib NCT01597908 Vemurafenib Treatment naive 3
Dabrafenib Dabrafenib + trametinib
Trametinib
LGX818 NCT01894672 LGX818 pulsatile Pretreated 2
GDC-0973 NCT01689519 GDC-0973 + vemurafenib Treatment naive &
Vemurafenib
NRAS mutant
MEK162 NCT01763164 MEK162 Treatment naive 3
Dacarbazine and pretreated

hibitor with a similar efficacy profile
as vemurafenib is dabrafenib, which
was approved in May 2013 based on
the demonstration of improved PFS
in a phase 3 trial comparing dab-
rafenib 150 mg orally twice daily
and dacarbazine 1,000 mg/m? in-
travenously once every 3 weeks in
previously untreated patients with
BRAF V600E mutant melanoma.
The median PFS times were 5.1 and
2.7 months in the dabrafenib and
dacarbazine arms, respectively, with
an objective RR of 52% in patients
treated with dabrafenib.* Follow-
up time was too short to make a
determination of the impact of dab-
rafenib on OS. In a separate study,
dabrafenib was also shown to be ef-
fective for patients with brain me-
tastases and remains an excellent
therapeutic choice for this particular
patient population.*’

Generally, dabrafenib is believed
to have similar efficacy to vemu-
rafenib. Nevertheless, EAs with of
dabrafenib differ somewhat from
those observed with vemurafenib:
The rate of proliferative skin lesions,

including squamous cell carcino-
mas and keratoacanthomas appears
to be lower for dabrafenib than ve-
murafenib. However, AEs particular
to dabrafenib have been seen such
as pyrexia, which were recorded in
about 11% of patients.*

MEK INHIBITORS

Though targeting oncogenic BRAF
directly has been incredibly success-
ful for patients with BRAF-mutant
metastatic melanoma, additional suc-
cess has been observed by blocking
the MAPK pathway at a downstream
component, MEK. Trametinib is an
MEK inhibitor that was approved
by the FDA in June 2013 as a single
agent for patients with BRAF V60OE
or V600K mutant melanoma. Tra-
metinib is administered at a dose of
2 mg once daily and was shown to
improve PFS and OS compared with
dacarbazine and paclitaxel chemo-
therapies.*” Despite the improvement
in PFS and OS compared with che-
motherapy, the objective RR for tra-
metinib was somewhat lower (22%)
than that seen with BRAF inhibitors.

Trametinib also is associated with
a different AE profile from BRAF in-
hibitors and includes diarrhea, pe-
ripheral edema, hypertension, and
fatigue, typical of other MEK inhib-
itors as well.*® Asymptomatic and
reversible reduction of the cardiac
ejection fraction and ocular toxic ef-
fects also occur infrequently. Un-
like with BRAF-inhibitor treatment,
the development of cutaneous squa-
mous-cell carcinomas or other hy-
perproliferative skin lesions was not
noted.*

Despite the significant benefits of
targeted therapy disrupting overly
active MAPK signaling in patients
with BRAF-mutant metastatic mel-
anoma, almost all patients treated
with these targeted inhibitors who
achieve an initial response will
ultimately progress. Several mech-
anisms of resistance have been
proposed, and most relate to reac-
tivation of the MAPK pathway.”*!
As a result, efforts to maintain
suppression of the MAPK path-
way have been pursued to delay
the onset of resistance. In a phase 2

www.fedprac.com

AUGUST 2014 -

FEDERAL PRACTITIONER - 63



SYSTEMIC TREATMENT OF METASTATIC MELANOMA

trial that combined dabrafenib with
trametinib, there was a longer PFS
than there was with dabrafenib
monotherapy.”

Furthermore, the addition
of trametinib to dabrafenib re-
duced the incidence of squa-
mous-cell carcinoma, providing
further evidence that reactiva-
tion of the MAPK pathway is
involved in these hyperproliferative
skin lesions arising under BRAF-
directed therapy. A higher rate of fe-
brile episodes was seen, however.
An ongoing phase 3 study is look-
ing at whether or not combining
BRAF and MEK inhibitors results in
improved OS compared with single-
agent BRAE It is premature at this
juncture to recommend combining
dabrafenib and trametinib until the
results of the ongoing phase 3 stud-
ies more thoroughly describe the
risks and benefits of this approach
(Table 2).

KIT INHIBITORS
In a subset of melanomas, particu-
larly those that arise from mucosal,
acral, or chronically sun-damaged
skin, mutations are found in the
receptor-tyrosine kinase KIT.* A
number of agents directed against
KIT, such as imatinib, have been
tested in clinical trials. Initial phase
2 studies revealed poor RRs with KIT
inhibition in molecularly unselected
patients.”>> Subsequent studies se-
lected patients with KIT genetic ab-
errations, including mutations and
amplifications, and some responses
were seen.”>®

Importantly, not all KIT genetic
aberrations are believed to be consid-
ered equal. Preliminarily, it appears
that mutations in exon 11 (L576P)
and exon 13 (K642E) appear to be
most closely associated with response

and may be true driver mutations.
Other KIT mutations may have less
functional significance but additional
research is needed. Imatinib is a rea-
sonable therapeutic choice in patients
with a KIT mutation, particularly
when an L576P or K642E mutation
is present.

CONCLUSIONS
Since 2011, 4 new drugs—ipilim-
umab, vemurafenib, dabrafenib, and
trametinib—have been approved for
the treatment of metastatic mela-
noma. Exciting early data from PD-1
clinical trials suggest that agents that
disrupt PD-1 may also become im-
portant therapeutic modalities. Fu-
ture studies will continue to evaluate
combinations of these therapeutic
modalities, but caution should be
exercised in combining these drugs
prior to data from ongoing clinical
trials revealing the true benefits and
risks of combination therapy. Ex-
cessive toxicity was seen in an early
phase trial when vemurafenib was
combined with ipilimumab.>®
Additional research will also ex-
plore biomarkers that may help cli-
nicians apply immunotherapy to
the most appropriate patients and
better understand mechanisms of
resistance to targeted therapies.
Clinical trials of novel agents or
combinations should be considered
at every treatment juncture to con-
tinue the rapid pace of developing
the most innovative and tailored
treatment approaches. @
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