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Background: Patients with advanced metastatic melanoma are often confronted with little
prospect of medium- to longer-term survival by any currently available therapeutic means.
However, most clinicians are aware of exceptional cases where survival defies the notion
of futility. Prolonged survival from immunotherapies, including interleukin-2, vaccines and
antibodies to cytotoxic lymphocyte antigen-4, and programmed death-1 receptor inhibitory
monoclonal antibody, implies a role for immune system modulation. We aimed to identify cases
where exceptional survival from advanced melanoma occurred prior to recent novel therapies
to facilitate better understanding of this phenomenon.

Methods: Cases of long-term survival of =3 years’ duration (from diagnosis of metastatic
disease) were identified from the database of one clinician; these cases were treated before the
availability of newer immunotherapies, and they were documented and examined. A literature
search for reported outcome measures from published studies using older and recent therapies
for advanced melanoma was conducted to enable the comparison of data.

Results: Eighteen cases were identified that identified survival of =3 years’ duration from meta-
static disease (12 American Joint Committee on Cancer [AJCC] Stage IV cases; six AJCC III
cases) diagnosis. These were assessed and reported to detail the clinical course. Standard clinical
prognostication methods predicted high risk of early mortality in those patients. No identifiable
differences could be detected between these and other patients with similar patterns of disease.
Atevaluation, 17 patients (94%) had survived =5 years, and eleven patients (61%) had survived
=10 years (range: 3—15 years). The median survival duration with metastatic disease was 11
years; 15 remained alive and three had died. Published studies of melanoma therapies were
tabled for comparison.

Conclusion: The fact that 18 cases of exceptional survival in advanced melanoma were identi-
fied is remarkable in itself. Even with recent therapies, the factors for improved survival remain
enigmatic; however, one apparent common denominator in most cases was the persistent use of
repeated therapies to reduce tumor bulk, induce tumor necrosis, and/or cause immunostimulation.
These cases are instructive, suggesting manipulation of an established, endogenous, existing
immune response. These observations provide practical evidence that the course for any patient
with advanced melanoma at the outset should be considered unpredictable, open to immuno-
manipulation, and thus not uniformly fatal. The findings were compared and interpreted with
reported newer immunotherapeutic approaches.
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Background
Remarkable cases of complete regression of metastatic melanoma and other cancers
with prolonged survival, with or without therapeutic intervention, are noteworthy events
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and represent highly instructive natural clinical experiments.
The immune system is again being considered the likely
contributor to such events following successful results from
the recent use of immunomodulatory agents.

Metastatic malignant melanoma represents a highly
aggressive form of skin cancer, with an overall 5-year
survival of less than 2% and a median survival time of
6-9 months for stage IV disease.' The incidence of mela-
noma is rising, affecting over 150,000 new patients per year
worldwide. This is likely due to both increased levels of
exposure to ultraviolet radiation and improved diagnostic
awareness and detection procedures.

Although primary melanoma is often curable, the risk
of metastasis directly increases with Breslow depth.* Other
poor prognostic factors include ulceration, high mitotic rate,
increasing Clark level, increased age, elevated lactate dehy-
drogenase levels, and lymph node involvement, as these are
associated with a higher potential for metastasis.’

Current standard therapy for primary melanoma is wide
local excision (WLE) of the skin and subcutaneous tissues
around the primary lesion with surgical margins determined
by Breslow thickness.” Lymphatic tracing and sentinel node
biopsy is recommended for melanomas >1 mm in thickness
for staging and therapy because regional draining lymph
nodes are typically the first site of metastases.® The status of
the sentinel nodes is the most important prognostic factor
in patients with primary melanoma. Patients with regional
or local lymphatic spread have a high risk of widespread
disseminated disease and poorer survival rates.” Observed
patterns of metastases are, however, highly variable.

While localized disease can be effectively managed with
surgery, there is currently no effective treatment for dis-
seminated disease. Management options differ depending on
the sites and rate of progression of the disease and usually
involve a multidisciplinary approach. Surgical resection of
operable metastases has been shown to significantly improve
the patient’s survival rate, but is predominantly employed only
if one or few metastases are present and resectable.>*!!

Adjuvant radiotherapy may be employed postop-
eratively; however, several studies have demonstrated no
improvement in survival when used after nodal dissection
in stage III patients,'>'* while one showed improved local
disease control."s In advanced disease, radiotherapy plays
a larger role in effective symptom palliation, especially for
bone metastases.

Standard approved chemotherapy with single-agent dac-
arbazine, fotemustine, or temozolomide has been used for the

treatment of late-stage melanoma; however, overall response
rates (ORR) remain uniformly low (5%—-20%) and are often
short lived.?* Complete responses (CRs) from chemotherapy
are rare. Isolated limb perfusion or infusion chemotherapy
techniques are effective for recurrent disease localized to
the arm or the leg and have reported regional CR rates of
between 40% and 60%.'%'617

Recent advances in the development of inhibitory agents,
which target key checkpoint molecules within metabolic
pathways of melanoma cells, have led to a range of new
experimental therapies. These include B-raf and mitogen-
activated protein kinase inhibitors, which offer much promise
for the more effective treatment of selected B-raf mutation-
positive advanced melanoma.'”!® However, despite some
impressive initial clinical responses, these seldom translate
into CRs or durable long-term survival.

Immunotherapy has also emerged over the last three
decades as a potentially viable field of therapy. In particu-
lar, interleukin-2 (IL-2), cytotoxic lymphocyte antigen-4
(CTLA-4), and programmed death receptor-1 (PD-1), and
programmed death-1 receptor ligand inhibitory monoclonal
antibody (PDL-1) therapies, vaccines, and other cytokine-
based therapies have been a major area of research.!®2°
Notably, IL-2 therapy has stood the test of time, with
some 5%—-10% of patients achieving CRs and long-term
survival.?'?> More recently, studies have demonstrated a
17% CR rate from combined CTLA-4 inhibitor and IL-2
therapy and similar CR rates using a melanoma lysate vac-
cine therapy.'72%-3

In contrast to the pathway inhibitors, immunotherapeutic
strategies produce higher reported rates of CRs and are asso-
ciated with a higher proportion of long-term survivors.?*?
Importantly, almost irrespective of the therapy type consid-
ered, when CRs occur, these often translate into long-term
survival beyond 5 years, especially for immunotherapies.

Objectives

The primary objective of this study was to identify and docu-
ment advanced melanoma cases where longer-term survival
of at least 3 years was observed, in one clinician’s experience.
A second objective was to evaluate the published literature
to date for reported clinical outcomes from advanced mela-
noma therapies.

Methods

The case records of patients under the care of one clinician
(BJC) were carefully reviewed and those with a survival
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of =3 years from the date of diagnosis of metastatic disease
were identified. Treatment modalities and event timelines
were recorded and investigated for each patient. For the
purposes of the study, data collection was ceased in April
2013. The literature was surveyed using PubMed and
other databases for published clinical trials of agents that
have been successfully used for the systemic treatment of
metastatic melanoma from 1984. Search terms included:

2, <

“metastatic melanoma”;

9, <

advanced melanoma”; “systemic

9, <

therapy”; “complete response”; “CR”; “chemotherapy”;

“DTIC”; “dacarbazine”; “temozolomide”; “fotemustine”;
“IL-27; “interleukin-2"; “pathway inhibitors”; “immu-
notherapy”; “vaccine”; “B-raf”; “Braf”; “CTLA-4"; and
“PD-1”. Reported studies that utilized chemotherapy and
other therapies for the treatment of advanced or metastatic

melanoma were identified and included.

Results
The median age was 55 years at melanoma presentation, with
ages ranging from 33 to 83 years. The median duration of
survival from the initial diagnosis of primary melanoma was
13.5 years. All individuals were Caucasian. Fourteen were
male and three were female. American Joint Committee on
cancer (AJCC) staging determined that there were 12 cases
with stage IV and six with advanced stage I1I disease pres-
ent at the time of initial therapy or observation. At the time
of data collection closure, 18 patients were identified who
had survived for =3 years after the diagnosis of advanced
melanoma, ranging from 3 to 15 years in duration. Seven-
teen patients (94%) had survived 5 years or more and eleven
patients (61%) had survived 10 years or more.

The median survival duration with metastatic disease
was 11 years. At evaluation, 15 remained alive and three
were dead (Table 1).

Detailed case series

Case A (Status: alive and disease-free; survival: | | years)
A 48-year-old male presented in 1999 for WLE of a left
paraumbilical melanoma, Clark level III, Breslow 0.95 mm.
The patient remained disease-free for 2 years, until left groin
metastatic melanoma nodal enlargement occurred in late
2001, and a left pelvic and inguinal nodal dissection was
performed. The patient commenced a Phase I1I Canvaxin or
Cancer Vax (C-Vax) trial for resected stage I1I melanoma in
2002; however, in June 2002, a solitary left cerebellar metas-
tasis developed. This was treated with surgical resection and
adjuvant whole-brain radiotherapy, and he was changed to

the stage [V C-Vax trial protocol. In 2003, a splenectomy for
multiple metastases was performed and the patient was then
reinduced with C-Vax vaccine. Subsequent to C-Vax trial
closure in April 2005, two cerebral nodules developed and
were managed with surgical and stereotactic radiosurgical
treatment. In 2006, radical right inguinal and pelvic nodal
dissection for further metastases was performed. Later in
2006, WLE of a left buttock metastasis was performed. In
2007, the patient underwent palliative radiotherapy for a
right sixth rib metastatic deposit. A left buttock recurrence
occurred in January 2008 and vaccinia melanoma cell lysate
(VMCL) vaccine trial therapy was commenced.

Case B (Status: alive and disease-free; survival: 7 years)

A 64-year-old female presented in early 2003 for WLE of
melanoma of her left foot, Clark level IV, Breslow 2.2 mm,
and subsequent radical left inguinal dissection. She remained
disease-free until February 2006, when large pigmented
nodules over the anterior aspect of her lower left leg were
detected. Isolated limb infusion chemotherapy was performed
in April 2006, with good initial control, but she experienced
four further episodes of local cutaneous/subcutaneous recur-
rences over 1.5 years, treated surgically. In March 2008,
multiple nonresectable nodules developed over the thigh and
leg, and VMCL vaccine trial therapy was commenced, which
continued for 8 months. Subcutaneous metastases over her
left medial thigh and left lower leg decreased notably in size.
In December 2008, regrowth occurred, and a Rose Bengal
(PV-10; Provectus Pharmaceuticals, Inc., Knoxville, TN,
USA) trial therapy was commenced for 5 months with some
initial effect, but deposits eventually grew and further nod-
ules appeared. Further surgical resection of deep soft tissue
limb metastases was performed in May 2009, and again in
September. VMCL therapy was recommenced in September
2009, with some clinical effect. In November 2009, left
inguinal, external iliac, and common iliac lymphadenopathy
developed. In January 2010, positron emission tomography
(PET) imaging revealed progression of disease with abnormal
fluorodeoxyglucose uptake in several retroperitoneal lymph
nodes and further local subcutaneous metastases in her left
leg. She was commenced on a “timed” schedule of VMCL
vaccine therapy synchronized with immune fluctuations iden-
tified by monitoring high-sensitivity C-reactive protein levels,
and similarly synchronized with dacarbazine (DTIC) chemo-
therapy in February 2010. Some stability of disease resulted
(with regression of an enlarged high left inguinal lymph node)
until April 2010, when disease progression was evident. In
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May 2010, “palliative” left radical high pelvic retroperitoneal
lymph node dissection was performed. The combined timed
vaccine and chemotherapy regimen was recommenced, until
DTIC was ceased in December 2010 due to bone marrow
suppression and low blood counts. All metastases regressed
completely and repeated regular computed tomography (CT)
scans have revealed no evidence of metastatic disease since.

Case C (Status: died in April 201 [; survival: 3 years)

A 57-year-old male presented in May 2005 for amputation of
his right middle finger for advanced subungual acral lentiginous
melanoma, Clark level IV, Breslow depth 2.5 mm. In January
2008, he was found to have bilateral pulmonary metastases
and he was commenced on six cycles of DTIC, which suc-
cessfully reduced the size of these tumors by November 2008.
In June 2009, CT scans showed progression of a right hilar
mass and the patient was commenced on fotemustine, which
was not effective. In February 2010, he began a trial of timed
administration of the VMCL vaccine with oral cyclophosph-
amide (2x50 mg doses per day intermittently) with immune
monitoring based on high-sensitivity C-reactive protein levels.
Stability of disease was observed for 2 months. In April 2010,
a left ischiorectal fossa melanoma metastasis was surgically
resected. In August 2010, a CT scan revealed further pulmo-
nary, hepatic, and bony metastases. Radiotherapy was given to
the right hilar metastatic deposit and mediastinum, with some
success. In September 2010, he developed a metastasis to his
left buttock, which was completely excised, and in October he
went on to develop multiple subcutaneous metastases to his
scalp, neck, and jaw. He recommenced palliative treatment
with DTIC chemotherapy in November, but failed to respond.
In January 2011, he was noted to have an increasingly severe
cough and had developed subsequent pneumonia with pleural
effusions. The pleural effusions were drained but he recovered
incompletely and died.

Case D (Status: alive and disease-free; survival: 13 years)
A 58-year-old male presented in 2000 with malignant mela-
noma in the liver, with no identified primary tumor. This was
completely resected, and he went on to develop metastases
to his scalp in 2001, which were also completely excised.
Chemotherapy was declined. He has remained well since.
No other treatment apart from self-termed “positive think-
ing” was instituted.

Case E (Status: died in March 2010; survival: 8 years)
A 45-year-old male presented in late 2000 for WLE of a
melanoma of his right ear, Clark level III, and Breslow

depth 0.45 mm. In 2002, he re-presented for excision of
a metastasis to his right eye and adjuvant chemotherapy.
In early 2007, he developed a subcutaneous metastasis to
his left buttock, as well as pulmonary and renal secondar-
ies. He commenced VMCL vaccine therapy, which was
initially effective, but he went on to develop a metastasis
to a left groin lymph node later that year, for which he
received radiotherapy. In 2009, he underwent several cycles
of fotemustine chemotherapy with some decrease in the
size of his pulmonary metastases. However, in early 2010,
the patient deteriorated quickly, developing multiple brain
metastases that were not responsive to whole-brain radio-
therapy. In addition, he required sigmoid colon resection
and stoma formation after mesenteric metastases caused
colonic obstruction. Imaging in February 2010 revealed
progression with pulmonary, hepatic, gastrointestinal, and
lymphatic metastases.

Case F (Status: died in October 2009; survival: 6 years)
A 60-year-old male presented in 2003 with two primary
melanomas: left flank Clark level IV, Breslow depth
2.91 mm; and lower back Clark level IV, Breslow depth
1.01 mm. Metastatic disease was diagnosed on sentinel
node biopsy in 2003, with radical axillary dissection, then
multiple subcutaneous in-transit metastases to his anterior
chest wall occurred over 5 years, all of which were com-
pletely excised. Pulmonary/pleural metastases were noted in
March 2008, prompting the commencement of the VMCL
vaccine in April 2008. A further subcutaneous metastasis
to his left thigh was noted in July, but it was not excised.
He commenced concurrent DTIC chemotherapy in January
2009. In August 2009, a cerebellar metastasis was excised,
and radiotherapy was commenced for leptomeningeal
seeding. Later CT scans revealed disseminated disecase
of the lungs, gallbladder, left adrenal gland, peritoneum,
epicardium, muscle, bone, and spine. The patient recom-
menced the VMCL vaccine trial and chemotherapy with
fotemustine with some initial stabilization of disease, but
he died later that year.

Case G (Status: alive and disease-free; survival: 12 years)
A 59-year-old male presented in 1999 for WLE of a primary
Clark IV, Breslow 4.5 mm melanoma of his central back.
In 2001, recurrences in the right neck and right lung were
surgically excised and radiotherapy was delivered to those
areas. In 2005, further metastases to the left buttock and back
were fully excised and targeted radiotherapy was delivered
to the buttock. Further to this, resection of a malignant right
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retrocrural mass encircling the esophagus was performed,
but residual melanoma was documented on the pathology
report. In 2006, the patient underwent a sigmoid colectomy
for metastatic bowel deposits, and later that same year,
underwent resection of cutaneous metastasis of the scalp and
a radical right axillary dissection. In November of 20006, the
patient commenced VMCL vaccine trial therapy, and he has
remained disease-free since.

Case H (Status: alive and disease-free; survival: |4 years)
A 41-year-old female presented in 1987 for excision of
what was reported to be a benign Spitz nevus of her left
calf. In 1999, excision of a nodule adjacent to the scar
revealed melanoma. A WLE and sentinel node dissection
was then performed. Review of the previous pathology
revealed the initial lesion to be a malignant Spitzoid
melanoma. Over the following 2 years, the patient
required multiple excisions for in-transit recurrences near
the original site, and in August of 2000, she required a
radical left inguinal and pelvic lymph node dissection
and was commenced on the C-Vax vaccine from October
2000 to February 2001, when further local subcutaneous
recurrences occurred and were excised. She was com-
menced on VMCL vaccine in March 2001. CT scans in
early 2001 showed multiple pulmonary deposits, and in
November 2001, hepatic metastases. In late 2002, CT
scans demonstrated disseminated disease involving the
mediastinum, lungs, liver, and spleen. In September 2002,
DTIC chemotherapy was commenced. Further CT scans
in April 2003 demonstrated a marked reduction in the size
of her pulmonary nodules and no evidence of metastatic
disease elsewhere. The patient remained well until 2006,
when she was diagnosed with a deep, lobulated, large, soft
tissue calf metastasis involving the left tibia for which
she underwent isolated limb infusion chemotherapy with
melphalan and actinomycin-C, and radiotherapy. The
mass stabilized then gradually regressed, and medullary
reamings from orthopedic stabilization for a pathological
fracture revealed no malignancy. In August 2007, right
sacroiliac joint metastases were treated with radiotherapy,
and she recommenced the VMCL vaccine in February
2008, after a PET scan showed persistent bony metastases.
CT and PET imaging demonstrated a renal metastasis in
June 2008. The VMCL vaccine was ceased in September
2008, as the renal metastasis was regressing. The initial
partial responses developed into a CR by late 2009. CT
scans to date have shown no metastatic disease.

Case | (Status: alive and disease-free; survival: |3 years)
A 49-year-old male presented in 1999 for WLE of a primary
melanoma of his back, Clark level V, Breslow depth 10 mm,
and left axillary clearance for metastases. Over the next year,
the patient required several further excisions for multiple
subcutaneous and chest wall metastases of his back, left
axilla, and chest, and subsequently underwent radiotherapy
to his left axilla in late 2000. Further multiple subcutaneous
and chest wall metastases developed. The patient commenced
VMCL vaccine in November of 2000 and demonstrated an
excellent clinical response within three doses, with resolution
of all subcutaneous metastases within 6 weeks.

Case | (Status: alive and disease-free; survival: 14 years)
A 33-year-old Caucasian male initially presented in 1994
for WLE of a Clark level III, Breslow thickness 0.9 mm
melanoma of his back. In early 1999, secondary deposits
developed in the lymph nodes of the right axilla, for which
right radical axillary clearance was performed. Further deep
subcutaneous in-transit nodular recurrence at the edge of
the right axillary lymph node basin required further surgical
resection several months later. No further therapy was given.
He has remained disease-free on CT scanning.

Case K (Status: alive and disease-free; survival: 15 years)

A 34-year-old Caucasian male presented with an amelanotic
melanoma of his scalp, Breslow thickness 7 mm, in 1998, and
underwent WLE and in-continuity modified radical left neck
dissection for an overt 3 cm metastatic left midcervical lymph
node mass. Pathology showed three of 12 lymph nodes to be
involved with the melanoma with extranodal spread, and the
patient subsequently underwent adjuvant local radiotherapy
to the left neck. He remained well until December of 2006,
when a CT scan revealed a secondary metastasis to his left
lung, which was fully resected in 2007. He has remained
disease-free on CT scanning.

Case L (Status: alive and disease-free; survival: | | years)
A 51-year-old Caucasian male presented in 1995 for wide
excision of a Clark level IV, 1.3 mm nodular melanoma
of his back. He re-presented in April 2002 for resection
of a further subcutaneous deposit of his lower back and
underwent a left thoracotomy in July 2002 for resection of
a pulmonary metastasis. In 2005, further CT scans revealed
a new lesion in the left lower lobe of the lung, which was
completely excised. He has since remained disease-free to
clinical and CT follow-up.
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Case M (Status: alive and disease-free; survival: |3 years)
A 48-year-old Caucasian male presented in 2000 with a
4 cm diameter right axillary lump present for 7 months with
no primary melanoma site identified. A fine-needle biopsy
confirmed metastatic melanoma and he was booked for a right
radical axillary lymph node dissection, but this was deferred
so the patient could attend the Sydney Olympic Games. On
review 6 weeks later, the mass had markedly reduced in size.
The mass continued to decrease in size without treatment,
and a CT scan at that time showed no evidence of disease. On
recent repeat CT scanning in 2010, no metastatic disease was
evident, and clinically he continues to be disease-free.

Case N (Status: alive and disease-free; survival: 10 years)
A 56-year-old Caucasian female presented in early 1993 for
WLE of a malignant melanoma of the left leg, Clark level 11,
Breslow thickness 0.4 mm. She re-presented 10 years later
with locally recurrent nodules over the left leg that were
excised, some incompletely due to difficulty of location.
She developed further local metastases over her limb within
the next 2 years. She subsequently underwent isolated limb
infusion chemotherapy in April 2004, but developed further
local metastases in July, which were excised. In August 2004,
the patient commenced the VMCL melanoma vaccine, and in
November underwent a second isolated limb infusion therapy
procedure due to further local recurrences. Several further
recurrences were excised in 2005, and in December 2005,
she underwent a third isolated limb infusion chemotherapy,
which led to significant ulceration of her skin. In July 2006,
CT scans showed lymphadenopathy in the left groin, and
fine-needle biopsy confirmed metastatic melanoma. Radi-
cal left pelvic and inguinal lymph node dissections were
performed in August 2006. She has been maintained on
VMCL therapy since, and has developed a complete clinical
response with no evidence of disease present clinically or
on serial CT scans to date.

Case O (Status: alive and disease-free; survival: 6 years)
A 79-year-old man presented in early May 2007 for WLE
of a Clark level 1V, Breslow thickness 5.1 mm amelanotic
melanoma from his right forehead. Sentinel node biopsy
demonstrated metastatic disease, and a subsequent right
modified radical neck dissection and right parotidectomy
were performed. He re-presented 1 year later with a single
metastasis to his scalp, which was completely excised, and
then again with further metastatic deposits in the left parotid
gland, for which a left parotidectomy and left modified radical

neck dissection were performed. In early 2009, the patient
re-presented with an enlarged metastatic right axillary lymph
node, for which he underwent right radical axillary dissection.
In January 2011, WLE of a second primary in situ melanoma
ofhis left cheek was performed. He has remained disease-free
on clinical and CT scan criteria since.

Case P (Status: alive and disease-free; survival: 12 years)
A 71-year-old female presented in March 1999 for WLE
of a Clark level IV, Breslow 1.53 mm melanoma of the left
leg. She re-presented for WLE of in-transit recurrence in
late 2000 and again in November 2001 with multiple local
recurrences of the left leg, which were surgically excised.
Further recurrences were treated using isolated limb infusion
chemotherapy with a CR. Local recurrences again occurred
throughout 2002 and she commenced the VMCL melanoma
vaccine in March 2003. In April 2003, she developed left
groin lymph node metastases and underwent radical dis-
section of the left groin and pelvis, followed by continuous
VMCL vaccine therapy. She has remained disease-free by
clinical and CT scan criteria to date.

Case Q (Status: alive and disease-free; survival: 9 years)
A 54-year-old Caucasian male initially presented with neu-
rological symptoms in December of 2004, and underwent
resection of hemorrhagic right frontal cerebral melanoma
metastasis of unknown primary site. Adjuvant whole-brain
radiotherapy was given. Shortly thereafter, he presented
for resection of a left lower back subcutaneous metastatic
deposit. He remained disease-free until October 2005, when
he was noted to have a low hemoglobin level, and upper
and lower endoscopies revealed no cause for this. A small
bowel capsule camera study demonstrated a nonobstruct-
ing bleeding mass in the lower small intestine. He was also
noted to have a mass in the right inguinal region, for which
he underwent a right radical inguinal and pelvic lymph node
dissection in December 2005. In February 2006, a small
bowel resection and primary anastomosis removed the two
previously noted metastatic melanoma deposits. He has had
no further recurrence of melanoma.

Case R (Status: alive and disease-free; survival: 6 years)
An 83-year-old male presented in May 2007 with a Clark level
V, Breslow 3.95 mm melanoma of the scalp, with perineural
invasion. Multiple extensive satellite lesions developed cover-
ing half of his scalp, and they were treated by extensive wide
excision and grafting, with adjuvant radiotherapy. In February
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2009, the patient re-presented with a second primary Clark
level IV, Breslow 0.85 mm thick metastasis to his right thigh,
which was surgically excised.

For the purposes of comparison, the reported relevant
clinical outcome measures for a range of different published
treatment modalities for metastatic melanoma are shown in
Table 2.

Discussion

The finding that 18 patients with metastatic melanoma
had remained alive for =3 years’ duration, and that 17 had
survived =5 years, was both unusual and notable. Despite
considerable research into multiple areas of treatment, the
overall usual prognosis of stage IV melanoma still remains
poor. Median survival time ranges from 6 to 9 months, with
a 5-year survival rate of <2%.'3 Although there have been
recent encouraging therapeutic approaches using pathway
and checkpoint blockade approaches and some indication
of prolongation of survival, in many centers, the typical
treatment options for disseminated disease still remain seri-
ously limited in their ability to induce long-term survival. 2+
Surgical resection can be very effective in selected cases if
the metastases are solitary or few in number, or if they are
sequential in their clinical appearance,”!! but this is unpre-
dictable with recurrence being commonplace.

Until recently, DTIC has often been considered the
first-line treatment for patients with disseminated disease,
conferring response rates of 10%—-20% and producing initial
complete remission in 0%—5% of patients.'*?* Despite this,
the 5-year survival rate for patients using this therapy remains
under 2%, and three separate randomized controlled trials
conducted by the European Organization for Research and
Treatment of Cancer, the World Health Organization, and
the Central Oncology Group demonstrated no significant
difference in survival after treatment with DTIC compared
with placebo.6

Combination chemotherapy has offered little over single-
agent chemotherapy for metastatic melanoma. Studies of
nitrosourea- and DTIC-based chemotherapy, taxane-based
chemotherapy, and cisplatin-based chemotherapy have found
no convincing evidence to support improved efficacy.®

Immunotherapy has been an emerging area of research
over the past two decades with mixed results.* Several stud-
ies have examined the value of combined chemotherapy
and immunotherapy, again with mixed results. Studies have
looked at the role of interferon-o. in combination with DTIC,
cisplatin, vinca alkaloids, and nitrosoureas and found that
the results were comparable to single-agent chemotherapy.®
Similarly, treatment with IL-2 and DTIC has not been

shown to be superior to single-agent therapy. In contrast,
Phase II trials directed toward the combination of cisplatin
and high-dose IL-2 or low-dose IL-2 with the addition of
interferon-o showed initial promising results with response
rates of 10%—20% and an overall 2-year survival rate of 10%
in selected patients.® Unfortunately, due to the long inpatient
hospital stays, high expense, and substantial toxicity, further
Phase III investigations were considered not feasible.

Historically, meta-analyses focusing on the use of
chemotherapy and immunotherapy in stage IV melanoma
have shown their role to be largely palliative rather than
curative. However, the concept of vaccines to directly target
melanoma cells is particularly attractive. Several vaccine
therapies have been investigated, with mixed results. One
such example is the polyvalent allogenic whole-cell vac-
cine, CancerVax. Though early Phase I and II trials were
encouraging, Phase III trials of the vaccine in both stage III
and IV melanoma patients were discontinued due to nega-
tive findings.*

Similarly, neither of the two lysate vaccines that entered
Phase III clinical trials — the viral melanoma oncolysate
vaccine and the aforementioned VMCL vaccine — have
shown statistically significant survival benefit in surgically
resected high-risk stage II/IIl melanoma patients' although,
remarkably, VMCL has shown CR rates of 17% with a 15%
S-year survival rate for advanced stage III/IV metastatic
melanoma.?*

Recent reports using B-raf inhibitors (vemurafenib,
dabrafenib) and CTLA-4 blocking antibody therapies
(ipilimumab) had promised new hope for improving survival
with stage [V melanoma. However, although overall response
rates were 69% and 7%, the CR rates have remained very
low at 0.9% and 0.5%, respectively.*?’#! It should be noted
that, B-raf V60OE expression has been found in 30%—-60% of
melanomas and that some 69% of these showed a response
to B-raf inhibitory antibody therapy, then the true response
rate for statistically valid comparison with the unselected
melanoma patient population was about 31% (ie, 69% of
45%) overall. 2%

Despite the numerous discouraging results from studies
of many therapies for advanced melanoma, some patients
defy the usual predicted course of the disease. Those cases
cited and detailed in this study represent extraordinary and
informative cases. Close evaluation of these patients indicated
that their pattern of disease was not uniform. Many of the
patients had disease that was indistinguishable from other
patients who subsequently encountered progressive disease
and died. The main distinguishing feature for many of the
patients cited here seemed to be the utilization of a range of
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Table 2 Response rates from previous studies using different modalities of treatment for advanced melanoma

Reference Study therapy type Patient Duration Complete Overall Any response Median overall
no of follow-  response response (CR+PR+SD) survival
up (years) (CR + PR)
Chemotherapy
Hill et al' DTIC 143 57 5% 20% 62% 33m
Robert et al** DTIC 252 45 0.8% 10.3% 30.2% 9.Im
Chapman et al® DTIC 220 0.5 0% 5.4% ns ns
Middleton et al* DTIC 149 1.6 2.7% 12.1% 27.9% 64 m
Flaherty etal”  DTIC 108 2.1 0% 8% 39% ns
Middleton et al** Temozolomide 156 1.6 2.6% 13.5% 31.4% 77 m
Bedikian et al®  Docetaxel 40 3 2.5% 12.5% 67.5% 13m
Avril et al” Dacarbazine 117 0.9% 6.9% 21.4% 5.6 m
Avril et al” Fotemustine 112 2.7% 15.2% 32.2% 73 m
B-raf inhibitors
Flaherty et al®*®  B-raf inhib 49 0.8 1%t (2%) 11.2%" (22.5%) ns ns
32 3.1%t (6.25%)  40.63%! (81.25%)
Chapman et al®  B-raf inhib vemurafenib 219 0.5 0.45%t (0.9%)  24.2%! (48.4%) ns ns
Flaherty etal’'  B-raf inhib dabrafenib 54 | 2% (4%) 27%* (54%) 47.5%" (95%) ns
Immunotherapies
Atkins et al*? IL-2 270 >7 6% 16% ns 12 m
Prieto et al® IL-2 + CTLA-4 36 7 17% 25% ns ns
Hodi et al*® CTLA-4 137 4.6 1.5% I1% 28.5% 10.I m
Robert et al** DTIC + CTLA-4 250 4.5 1.6% 15.2% 33.2% 1.2 m
Coventry etal® VMCL vaccine 37 6 18.9% 37.8% 83.7% 10m
Coventry etal'”  VMCL vaccine 54 10.1 16.7% 31.5% 77.8% 14 m
Rosenberg et al** TIL + IL-2 93 6.8 22% 56% ns ns
MEK inhibitors
Flaherty etal”  MEK inhib alone 214 2.1 1%t (2%) I 1% (22%) 39%" (78%) ns
Flaherty etal'  B-raf + MEK inhib overallt 162 | 3.1% (6.2%)  29.9%1(59.9%) 48.2% 1(96.3%) ns
Flaherty etal’'  B-raf + MEK/I 54 | 3% (6%) 25% (50%) 47%t (94%) ns
corrected valuef
Flaherty etal’'  B-raf + MEK/2 54 | 4.5%" (9%) 38%" (76%) 50%" (100%) ns

corrected valuet

PD-1 inhibitors

Topalian et al®>  PD-I (nivolumab) 94 3 1% 28% 34% ns

Topalian et al* 107 0.9% 31% 38% 16.8 m

Hamid et al*” PD-1 (lambrolizumab) 117 1.33 5.1% 38% ns ns

Wolchok et al®®  PD-| + CTLA-4 82 2.5 7.3% 32.9% ns ns
Concurrent therapy 52 9.6% 40.4% 48% ns
Sequential therapy 30 3.3% 20% ns ns

PDL-I

Brahmer et al®*®  PDL-I 55 29 5.8% 17.3% 44.2% ns

Notes: {Approximately 50% of patients show the B-raf V600E mutation in their melanomas, the results for B-raf inhibitory therapy are therefore selected for these patients
and represent statistically selected figures. For statistical comparison with unselected patients, these results require correction by dividing the figures by 2 to enable accurate
and valid comparisons with other treatments which report results for 100% of melanoma patients. # deaths were in 3 of 296 patients in a trial of mixed tumor types (lung and
colon, rather than melanoma). Every effort has been made to accurately represent the reported data, however, there was some inter-study variability in reporting methods
between studies, and data was not uniformly reported using standard methods or was missing/unobtainable from some studies thereby inhibiting comparisons between
studies. The manner in which the data was presented varied between different study reports."*° Adapted and reproduced with permission from Australian Melanoma
Research Foundation data 2014 http://www.melanomaresearch.com.au.

Abbreviations: CR, complete response; PR, partial response; SD, stable disease; DTIC, dacarbazine; ns, not specified; B-raf, B-raf mutant pathway inhibitors vemurafenib
and dabrafenib; inhib, inhibitor; IL2, interleukin-2; CTLA-4, anti-cytotoxic lymphocyte antigen-4 inhibitory antibodies ipilimumab and Yervoy; VMCL, vaccinia melanoma cell
lysate vaccine; TIL, autologous tumor infiltrating lymphocytes; MEK, mitogen-activated protein kinase inhibitors; MEK/I, | mg dose; MEK/2, 2 mg dose; PD-1, programmed
death receptor inhibitors; PDL- I, programmed death-| receptor ligand inhibitory monoclonal antibody; m, months.

therapies, often in sequence. This persistence and repetition ~ cases reported here was far too divergent to permit useful
in the clinical application of therapies appears to be a vitally ~ correlative analysis. That wide divergence further adds to
important factor for determining patient survival.*** The  our contention that these cases most likely represent in vivo
wide disparity between the multitude of variables in those = immunomanipulation of a pre-existing endogenous immune
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response against the cancer in the patient, often by multiple
means, to create successful outcomes.*

The investigation of multiple other pathways, such as
neuroendocrine, glucocorticoid, melanogenic, and immu-
nomodulatory influences, may offer associated approaches
for overcoming the “resistance” mechanisms that appear to
be evident with current therapies.*

The interesting findings emerging from recent immu-
notherapeutic agents and strategies appear to be strongly
indicative that modulation of a pre-existing, underlying,
endogenous immune response is naturally occurring within
the patient against their cancer. It is therefore highly likely
that both the findings arising from the repeated therapies
reported in our present series, and those being reported using
current repetitious immunotherapeutic and pathway blockade
therapy approaches, appear to cause progressive immuno-
modulation, perhaps by effectively “synchronising”, “direct-
ing”, or “re-focussing” the patient’s in vivo immune response
against their cancer.** Better serial blood biomarker analysis
and improvement of the accuracy of the timing of therapeutic
intervention(s) both appear to be very promising approaches
toward obtaining better “synchronization” of therapies with
pre-existing in vivo immune responses to thereby improve
clinical efficacy.?!2242-44

Conclusion
Some patients show long-term survival despite advanced
melanoma having the reputation of being associated with a
particularly dismal prognosis. Clinical course data for 18 cases
demonstrates that some patients do defy the odds, in some
cases even without therapy, to mount an effective response
against their cancer. A combination of selective and combined
therapies tailored to the individual patient appears to be
capable of modulating the immune response and disease level
in a favorable direction for a better outcome. These remark-
able cases provide clinical insight into the mechanisms that
underpin the better clinical control of metastatic melanoma,
and perhaps cancer more generally. Even after failed treatment
attempts, long-term patient survival may still be evidenced in
aremarkable number of cases in clinical practice. Recent data
from the treatment of patients using “pure” immunotherapeu-
tic approaches, such as IL-2, CTLA-4/PD-1 antibody thera-
pies, and repetitive vaccination, would reinforce the notion
that restimulation of the immune response in the patient can
be remarkably effective in inducing long-term survival.
Although the outlook on metastatic melanoma may seem
dismal, cases such as those reported should provide patients

with tangible evidence and some hope that their fight against
advanced melanoma is not uniformly, nor irrevocably, futile.
Physicians, while being realistic, should encourage patients
not to become disheartened by failed treatment attempts.
Some individuals, even after multiple failed treatment
attempts, do ultimately defy their metastatic disease to outlive
their initial predicted prognosis, as our findings demonstrate.
Continued persistent therapies appear remarkably pivotal.
Moreover, newer immunotherapies and new approaches for
applying these clinically offer the very tangible prospects
of improving the manipulation of endogenous immune
responses in patients with advanced cancer.***
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