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The incidence of melanoma has been increasing steadily since
1930. Melanoma is particularly devastating because it affects a
broad range of age groups. Although the average age of
patients at diagnosis of melanoma is 55 years, patients can be in
their 20s or 30s, or younger. Unfortunately, in metastatic disease,
combination chemotherapy or biochemotherapy has not
improved median survival over single-agent dacarbazine, which
confers a response rate of about 15% and a median survival of
approximately 6 months.1,2 High-dose interleukin 2 (IL-2) pro-
duces a response rate of approximately 16 %, however, a subset
of these responses is durable.3

Our increased understanding of the biology of melanoma and
the immune system has generated new approaches to its treat-
ment. It is important for the practicing oncologist to know and
understand the therapies that are clinically available and those
on the horizon. Only with this information can we fully counsel
and educate patients on their options. New agents will likely find
their way into use in the community setting.

This issue of CMEConnection highlights important data that
are impacting the care of patients with metastatic melanoma
today and may influence care in the future.
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Figure 1. Anti-CTLA-4 mechanism of action. Left: CTLA-4 negatively modulates T-cell activation. Right: Blocking antibodies to CTLA-4 allow positive
signaling from costimulatory molecules to T cells. MHC = major histocompatibility complex; TCR = T-cell receptor. Ribas A et al.4

What are your general thoughts
on the current treatment options
Jor metastatic melanoma?

Dr Chapman: The general feeling is
that nothing works for treating
metastatic melanoma, but this isn’t
entirely true. Granted, most tumors
do not melt away, but some do. There
is certainly just as much activity with
current treatments for melanoma as
there is for many other routinely
treated solid tumors, such as gastroin-
testinal tumors. It is definitely worth
treating metastatic melanoma. I hope
this newsletter will be of value in con-
veying that point and helping to high-
light potential therapeutic options.

Despite extensive research,
immune approaches have as
yet not provided tumor control
in the clinical setting. Why is
there continued research?

Dr Chapman: Melanoma is thought to
be immunogenic; this idea was first
based on the observations that primary
melanomas can regress spontaneously
and that tumors are often infiltrated
with T lymphocytes. Research into
immunotherapy for melanoma has been
ongoing for a long time, but for the most
part it has produced only anecdotal clin-
ical responses. Currently, there is little
immunotherapy —other than IL-2—
available for use in the metastatic set-
ting by a community oncologist off
protocol. Because of its side effects, the
number of institutions set up to admin-
ister IL-2 is limited. In any event, only
a select group of patients can tolerate
it. However, it has produced a few

long-term responses, making it valuable
to some patients and worth considera-
tion. Based on our increased under-
standing of the immune system, there
are new approaches. Immune
responses can be generated by vac-
cines; we just have to be able to take
the research to the next level and pro-
duce tumor responses.

What new approaches to
melanoma immunotherapy
are important for the commu-
nity oncologist to know?
Dr Chapman: The anti-CTLA-4 mono-
clonal antibodies in development are
a hot topic in melanoma immunother-
apy. Because of their relative ease of
administration (at least compared
with IL-2), they are likely to be used
in the community if they get US Food
and Drug Administration (FDA)
approval. The anti-CTLA-4 antibodies
have a unique mechanism of action.
Basically, they are immunomodulators
that increase the immune response by
removing a negative signal on the T
cell. CTLA-4 is a homolog to the
costimulatory molecule CD28. When
CD28 is bound to antigen on an anti-
gen-presenting cell, it helps to gener-
ate an immune response. When
CTLA-4 is bound, it sends a negative
signal to turn off the T cell. It is essen-
tially a brake on the immune system.
The anti-CTLA-4 monoclonal anti-
bodies block the binding of CTLA-4
and stop it from giving a negative signal,
thus removing the brake (Figure 1).4
Tremelimumab and ipilimumab
are the 2 fully human anti-CTLA-4

monoclonal antibodies in develop-
ment. As of now, it is hard to say
whether there are clinical differences
between them, although the dosing
schedules are different. There have
been reports of durable responses to
both antibodies and stable disease.5
In a phase 2 trial presented at the
American Society of Clinical
Oncology (ASCO) in 2007, patients
with advanced melanoma received
tremelimumab.4 Complete or partial
responses were seen in 7 of 84 evalu-
able patients, and stable disease was
seen in 26. One of the responses
lasted 11 months and the rest were
ongoing at the time of reporting,
with a range of 25 to 34 months
(Figure 2).4 A phase 2 trial of ipili-
mumab in patients with advanced
melanoma was also reported at that
meeting.6 Four of 88 patients had
complete or partial responses, and
durable stable disease was achieved
in another 10 patients. The responses
lasted 29 to 39 weeks at the time of
reporting, with 3 of them ongoing.
Also, the durable stable disease
ranged from 21 to 79 weeks, with 4
ongoing at the time of reporting.
Both antibodies are in phase 3 trials,
although recently, the phase III trial
with tremelimumab was stopped for
lack of efficacy. One potential differ-
ence between the 2 antibodies is that
tremelimumab was given every 3
months whereas ipilimumab was
given every 3 weeks. It is possible
that this schedule difference resulted
in less activity seen with tremeli-
mumab. This is a very interesting
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Figure 2. Survival of patients who responded to treatment with tremelimumab. In the study by Ribas
and colleagues, 7 of 84 patients had complete or partial responses. At the time of reporting these
responses were durable, lasting from 11 months to at least 34 months. Ribas A et al.4

time for these antibodies and I
expect an avalanche of data on the
anti-CTLA-4 antibodies to be pre-
sented at the upcoming ASCO
annual meeting.

In addition to their mechanism
of action, are there any other
aspects of anti-CTLA-4 agents
that we should be aware of?

Dr Chapman: These agents present 2
new challenges for oncologists. First,
the primary adverse effects are
autoimmune toxicities, which are quite
manageable but require vigilance to
avoid becoming life-threatening. They
can also occur at any time during ther-
apy. The most important autoimmune
toxicity is colitis. If colitis occurs, action
must be taken immediately. If a patient
has just 2 loose bowel movements, we
need to know. They require close

attention and may need to be admit-
ted to the hospital. By doing this, we
avoid disasters. With other autoim-
mune adverse effects, such as thy-
roiditis with hypothyroidism, the
hypothyroidism can be treated and
patients can continue to receive the
anti-CTLA-4 agent. However, colitis is
the toxicity to be most cognizant of.
You have to follow patients closely and
educate them on when to call the office.
The second interesting challenge is
that anti-CTLA-4 agents are the first
immunotherapeutic agents that actu-
ally seem to work by activating the
patient’s immune system. Although
the immune system becomes acti-
vated fairly soon after treatment
begins, it can take 10 to 12 weeks
before antitumor effects are evident
(Figure 3).6 Patients can often get
worse before they get better. This is
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Figure 3. Evolution of response. A study by Weber and colleagues showed that response to treatment
with an anti-CTLA-4 antibody may first become evident several weeks after therapy. BCG = bacille
Calmette-Guerin; CR = complete response; GM-CSF = granulocyte monocyte colony stimulating factor;
irAEs = immune-related adverse events; PR = partial response; SD = stable disease. Courtesy of Steven
J. 0’Day, MD, The Angeles Clinic and Research Institute. Weber JS et al.6

very important and a paradigm shift
for oncologists who are used to chemo-
therapy. In fact, we think that when
these later responses are taken into
account, the overall response rate to
anti-CTLA-4 antibodies may be sig-
nificantly higher than believed at first.

In patients receiving chemotherapy,
once we observe tumor progression, we
virtually never see subsequent tumor
shrinkage and so we are quick to stop
therapy. With the anti-CTLA-4 thera-
pies, on the other hand, it is relatively
common to see “progression” up to 10
weeks but then see subsequent tumor
shrinkage 4 or 8 weeks later. This
makes the discussion with the patient a
bit complicated because we don’t want
to give up on the treatment too soon. I
don’t even check a computed tomogra-
phy (CT) scan until week 12, and that
is often the hard part for patients—not
knowing how treatment is going for so
long. Also, we usually don’t decide a
patient’s disease has progressed unless
we see progression at 2 time points
separated by at least a month. This is
another change from what oncologists
are used to with chemotherapy.

There are other immunomodulat-
ing antibodies to look out for as well,
although they are in earlier testing
than the anti-CTLA-4 antibodies.
These include anti-PD-1, anti—4-1BB
(also called CD137), and anti-CDA40.

Toll-like receptor (TLR) agonists
may also prove to be an interesting
immunotherapeutic approach. There
are 10 TLRs recognized to date.
Stimulation of these receptors induces
immune responses. In a phase 2 trial
using a TLR9-activating oligonucleotide,
2 of 20 patients (10%) had a partial
response, 1 of which lasted more than
140 weeks at the time of reporting.”
Much further study is needed to see
how this approach will help patients.

Are there any other new
immunotherapeutic
approaches to watch for?

Dr Chapman: T-cell adoptive transfer
therapy is an approach that practicing
oncologists should know about. Right
now, this treatment regimen is only
available at the National Cancer
Institute (NCI), but a few other
centers are beginning to set up for this
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treatment. It is a process that involves
removing tumor antigen-specific lym-
phocytes from a patient, performing an
in vitro expansion of these cells, and
then reinfusing them into the patient.
The NCI has developed improved
methods of generating tumor-infiltrating
lymphocytes in vitro. One regimen
they studied consisted of administering
lymphodepleting chemotherapy with
fludarabine and cyclophosphamide fol-
lowed by infusion of the expanded
lymphocytes along with high-dose IL-2.
Recent NCI data showed that 18 of 35
patients (51%) had an objective response
to this therapy, including 3 complete
remissions.8 The mean duration of the
partial responses was 11.5 months.9
Specific eligibility criteria for current
protocols are in place but may change;
oncologists interested in NCI studies
for a particular patient should call the
NCI for up-to-date information.

To be eligible for this treatment,
patients typically have to have an
excellent performance status despite
having had disease progression through
prior therapy. Further, it typically takes
6 weeks to generate the cells in the lab-
oratory. Afterward, patients must have
a good performance status and no
brain metastases to receive the reinfu-
sion. Because this was a select group of
patients, it makes it difficult to apply
results to the general melanoma popu-
lation. Nonetheless, the research is
exciting and it is worth considering
referring appropriate patients.

Vaccines have been under inves-
tigation for a long time. Despite
much research, none are FDA-
approved. It can be hard for a
busy clinician to know whether
it’s really worth spending the
time to evaluate the data. Is
there anything new to report?
Dr Chapman: Vaccine data do remain
pretty negative. There are many ongo-
ing trials, but there still have not been
any real clinical breakthroughs. It is
hoped that rational combinations, such
as an anti-CTLA-4 antibody to
increase the immune response with a
vaccine, will improve outcomes. It
makes sense that this would work. But
a study done a couple of years ago by

Jeffrey Weber, MDD, and colleagues
reported that the combination of a
peptide vaccine with ipilimumab did
not result in increased immunogenic-
ity.10 Immune responses were gener-
ated but were not greater than what
would be expected with the peptides
combined with other adjuvants like
granulocyte-monocyte colony-stimu-
lating factor (GM-CSF). On the
upside, toxicity was not increased
and was consistent with ipilimumab
alone. This first experience was disap-
pointing, but studies are ongoing.
Other immunomodulating agents,
such as anti-PD-1, anti-CD40, and
anti—4-1BB, may also be useful as
adjuvants to increase the immune
response with vaccines.

To check on available clinical trials
and refer patients for adoptive
transfer protocols, call the
Immunotherapy Service at the
National Cancer Institute:
866.820.4505 or go to www.cancer.gov/
cancertopics/factsheet/NCl/
clinical-center

DNA vaccines represent a new gen-
eration of vaccines that we think are
interesting. The cDNA encoding the
tumor antigen gene of interest is
cloned into a plasmid, which is then
administered to the patient. The gene
then produces protein that can result
in patient immunization. In a recent
report, 7 of 18 patients vaccinated with
a tyrosinase DNA vaccine developed
T-cell responses.!1 Further study is
required to determine whether this
translates into clinical benefit.

Of interest, the only vaccine avail-
able for use outside a protocol is
licensed for the treatment of dogs. It
is a tyrosinase DNA vaccine devel-
oped by Jedd D. Wolchok, MD, and
colleagues for treating canine
metastatic melanoma. This vaccine
is now being studied in the adjuvant
setting in humans. We are hoping
to start a trial for metastatic disease
in humans. In dogs, there was an
improvement in survival, but the
hurdle for licensing for use in animals
is lower than the FDA’s requirements
for approval for humans. It does

signal that this is an avenue that
should be pursued. We are several
generations beyond the initial vac-
cines of chopped up tumor cells, but
the results are still slow in coming.

What other aspects of the
biology and treatment of
melanoma should practitioners
be aware of?

Dr Chapman: Oncologists should be
aware of the B-Raf mutation story,
which is driving the development of
new drugs (Figure 4).12 The Ras/Raf/
MEK/ERK cellular pathway is a key
regulator of cell proliferation and sur-
vival. Mutations in this pathway have
been identified in melanoma. When
activating mutations are present,
greater cellular proliferation and
resistance to apoptosis can occur.
The most common mutation in this
pathway occurs in B-Raf, which is

1 of 3 Raf genes.

Sorafenib has some B-Raf
inhibitory activity, but as a single
agent it has not shown activity in
melanoma.13 In a second-line trial
with carboplatin and paclitaxel,
sorafenib did not improve outcomes
over chemotherapy alonel4; however,
there is an ongoing trial of this regi-
men in first-line treatment of
metastatic melanoma. Sorafenib has
been used with dacarbazine and with
temozolomide, as well. Of interest,
patients with brain metastasis were
included in the temozolomide study
and the regimen did show activity.

New B-Raf and MEK inhibitors are
in development. Phase 1 and 2 data
will likely be a hot topic at ASCO’s
annual meeting this year. There are
several molecules being developed.

Are there any other targeted
agents in late clinical testing?
Dr Chapman: First, I have to say
that I don’t much like the term
“targeted therapy” since it is now
used to include a wide variety of
agents, many of which show fairly
broad specificity. What systemic
therapy does one consider not tar-
geted? What is more targeted than
methotrexate? I'm not sure what
term would be better, but “targeted”
seems misleading.
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Figure 4. Schematic of the canonical Ras effector pathways Raf/MEK/ERK and PI3K/Akt. Mutations
that most often activate these pathways in patients with melanoma are shown. Adapted from

Chudnovsky Y et al.1

Having said this, bevacizumab,
oblimersen, and elesclomol are all in
randomized studies for the treatment
of metastatic melanoma. Elesclomol
(formerly STA-4783) is thought to
induce oxidative stress in tumors mak-
ing them more sensitive to chemother-
apy. It shows no single-agent activity,
but a small study did show benefit
when it was added to paclitaxel.15
That study enrolled 53 patients in the
combination arm and 28 in the pacli-
taxel monotherapy arm. Cross-over
was allowed from the paclitaxel arm
to the combination arm. The study
met its primary end point by showing
that 6-month progression-free survival
was statistically better with the combi-
nation treatment than with the control
treatment (35% vs 15%; P = .035).
However, these results were not con-
sidered entirely convincing because
the treatment arms were not balanced
for prognostic variates. There is an
ongoing phase 3 trial that should help
resolve this issue.

Bevacizumab is being tested in
phase 2 combination trials in
melanoma. Currently, an ongoing
randomized phase 2 study is compar-
ing carboplatin and paclitaxel with or
without bevacizumab. This research
is based on a prior study showing a
15% response rate and 60% stable
disease (lasting at least 8 weeks)
seen in a single-arm phase 2 study of
the same drugs.16

Results of a recent phase 3 trial of
dacarbazine with or without oblimer-
sen, a Bcl-2 antisense oligonucleotide,
were negativel7; however, a subset
analysis suggested benefit in the
group with a normal lactate dehydro-
genase (LDH) value. This led to the
current trial of dacarbazine with or
without oblimersen only in patients
with a normal LDH level.

What do you recommend as
first-line treatment for
advanced melanoma?

Dr Chapman: For patients with stage
IV melanoma, I think it would
always be proper to consider a phase
2 or phase 3 trial (Table). This is
especially true in patients with previ-
ously untreated melanoma because
receiving off-protocol treatment
often decreases protocol treatment
options. In patients who are not
going to be enrolled in a trial, it
would be reasonable to start with
dacarbazine or temozolomide. Off
protocol, I use a combination
chemotherapy regimen of cisplatin,
vinblastine, and temozolomide. This
is not a protocol, but we are hoping
to start a trial with this combination,
as we have had fairly high response
rates, including in bone and in
patients who had previously pro-
gressed through temozolomide. We
want to study the tumors and figure
out who responds and who does not.

As a second-line treatment off pro-
tocol, sometimes high-dose IL-2 is
appropriate if the patient is in good
shape. The overall response rate is rel-
atively low (16%), but complete
responses can be seen, especially in
patients with M1a or M1b disease.

For patients with brain metastasis,
I prefer surgery or stereotactic
radiosurgery if there are fewer than
4 metastases. If these modalities are
not feasible and there are metastases
outside the brain, I prefer using sys-
temic chemotherapy and steroids to
treat cerebral edema. The response
rate to whole-brain radiation in
melanoma is relatively low, so I
don’t use it unless the number of
symptomatic brain metastases leaves
no other choice.

What are your concluding
thoughts?

Dr Chapman: Although systemic
therapy for melanoma is not as effec-
tive as we would like, some patients
definitely benefit. One of our immedi-
ate goals is to understand why some
patients respond and others do not. I
am hopeful about new agents cur-
rently being tested, and I look for-
ward to encouraging data at the
upcoming ASCO annual meeting.

Select Ongoing Randomized Clinical
Trials in Advanced Melanoma

Phase 3

e Carboplatin and paclitaxel + sorafeniba

 Tremelimumab vs either dacarbazine
or temozolomidea

e Dacarbazine = ipilimumaba

e |pilimumab, MDX-1379 melanoma
vaccine, or ipilimumab + MDX-1379

e Paclitaxel + STA-4783b

* Dacarbazine + oblimersenb

¢ High-dose IL-2 + gp100 antigen

Randomized Phase 2

e Carboplatin and paclitaxel =
bevacizumaba
* Bevacizumab + low- or high-dose IFN-o

aNo prior treatment for metastatic melanoma.
bNo prior treatment with cytotoxic chemotherapy
for metastatic melanoma.

More information available at:
http://www.cancer.gov/clinicaltrials
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Self-Assessment Questions

Select the 1 best answer to each question and circle that letter on the Answer Grid on the Evaluation Form (page 7).

1. Single-agent dacarbazine confers
a response rate of approximately:
a. 5%.

b. 15%.
c. 20%.
d. 25%.

2. Tremelimumab and iplimumab
target:
a. B-Raf.
b. CD137.
c. CDA40.
d. CTLA-4.

3.The primary adverse effect asso-
ciated with anti-CTLA-4 anti-
bodies is:
a. Colitis.
b. Embolism.
c. Hypertension.
d. Pruritus.

4. A phase 2 study of a TRL-activating
agonist showed a response rate of:
a. 10%.

b. 15%.
c. 20%.
d. 25%.

5.In a recent NCI study employing

T-cell adoptive transfer therapy,
the reported objective response
rate was approximately:

a. 10%.

b. 25%.

c. 50%.

d. 75%.

6.In melanoma, the most common
mutation in the Ras/Raf/MEK/
ERK cellular pathway occurs in:
a. B-Raf.
b. ERK.
c. MEK.
d. Ras.

7.Sorafenib as a single-agent has
shown:
a. No activity.
b. Limited activity.
c. Moderate activity.
d. Substantial activity.

8. Elesclomol (formerly STA-4783)
is thought to:
a. Have significant single-agent
activity.
b. Induce oxidative stress.
Inhibit angiogenesis.
d. Inhibit cell growth.

o

9. A single-arm, phase 2 study of
bevacizumab by Perez et al in
combination therapy resulted in a:
a. 15% response rate and 50%
stable disease.

b. 15% response rate and 60%
stable disease.

c. 10% response rate and 50%
stable disease.

d. 10% response rate and 60%
stable disease.

10. A subset analysis of a recent
phase 3 trial of dacarbazine found
the addition of oblimersen was of
benefit to:

a. All patients.

b. No patients.

c. Patients with elevated
LDH values.

d. Patients with normal
LDH values.
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Photocopy and mail evaluation form to New York Medical College, Office of Continuing Medical Education, Vosburgh
Pavilion, Room 229, Valhalla, NY 10595, prior to April 15, 2009.

Please print legibly. This form will be used to generate and mail your certificate of credit.
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Specialty: [1 Oncology  [J Hematology =[] Immunology ] Other:
Activity Title: Metastatic Melanoma: Perspectives on Current Treatment and Insights Into Emerging Approaches
Target Audience: Oncologists

CME No. 7569  Designated Credit(s): 1.0

Learning Objectives: List the new agents for melanoma in late clinical development and describe the mechanism of action, effi-
cacy, and toxicity profiles ¢ Describe the most up-to-date studies on the treatment for metastatic melanoma e Discuss recent data
and apply the findings to the treatment of advanced melanoma ¢ Educate patients on the approach to the treatment of metastatic
melanoma, including available clinical trials

Choose the response that best describes your opinion using the following scale:
5. Strongly Agree 4. Agree 3. Neither Agree nor Disagree 2. Disagree 1. Strongly Disagree

1. The content was free of commercial bias. 05 04 O3 HO2 OA1
2. The content was not affected by any faculty conflict of interest. 15 04 O3 b2 @0OA1
3. The learning objectives were met. 5 U4 O3 02 [OUA1
4. My skills have been improved. 5 U4 O3 2 [OUA1
5. The activity was effective in meeting identified needs. 15 04 O3 ©Hb2 @OA1
6. The information gained will assist in improving the health of your patients. 5 U4 O3 02 01
7. My level of knowledge about current and future treatments of metastatic

melanoma prior to the activity was adequate. 15 14 O3 0O2 1
8. My level of knowledge about current and future treatments of metastatic

melanoma was enhanced by the presentation. 5 04 O3 02 [OUA1
9. My overall confidence in my ability to manage metastatic melanoma was enhanced. [] 5 04 O3 02 [OUA1
If you selected 3, 2 or 1 to any items above, please explain:
| plan to make changes to my clinical practice as a result of this activity. ~ [J YES [INO
Please give 1 example of how you will modify your practice as a result of this activity.
Please rank each of the formats below in order of preference from 1 (highest) to 8 (lowest).

__Teleconferences __Home Study (printed) ~ _ Home Study (CD-ROM) __Internet-based

__Grand Rounds __ Symposia __Roundtables __Association Meeting

Based on the amount of time you spent on this activity, indicate the number of contact hours/credits you are claiming up to a
maximum of 1.0. Credit claimed

Signature Date

ANSWER GRID (please circle 1 answer per question)

1. a b c d 6. a b c d
2. a b c d 7. a b c d
3. a b c d 8. a b c d
4, a b c d 9. a b c d
5. a b c d 10. a b c d

Please contact Continuing Education Alliance at inquiries @ cealliance.org for questions regarding this activity.
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