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Chapter 19

Value of Alpha
Interferon in Adjuvant
Therapy for Melanoma:

The Case Against

Lynn E. Spitler

A new staging system for melanoma went into effect in 2002 with the publica-
tion of the Sixth Edition of the American Joint Committee on Cancer (AJCC)
Cancer Staging Manual.! This new staging system is important because it allows
precise determination of the prognosis for individual patients with melanoma
and has been validated in more than 17,000 patients with melanoma (Table
19.1).* Under the new staging system, survival curves correlate well with stage
of disease, and subgroupings within each stage allow further refinement of prog-
nosis. This allows the physician to determine with precision which patients are
at high risk for recurrence and to counsel patients about their prognosis and ther-
apeutic options.

On the basis of this important information, the dilemma being faced by the
treating physicians and patients with melanoma is what, if any, surgical adjuvant
therapy they should choose. The problem arises in part because studies of adju-
vant therapy for melanoma are not as advanced as those on other cancers, and
no therapeutic agent has yet been identified that shows unequivocal efficacy
combined with an acceptable safety profile. In breast cancer, for example, tens of
thousands of women have participated in randomized controlled clinical trials of
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Staging of Malignant Melanoma

Stage Characteristics 5-Year Survival

I No nodal or distant metastases and
A Primary tumor < 1 mm in thickness without ulceration 95%
B Primary tumor < 1 mm in thickness with ulceration 90%
or level IV or V or primary tumor 1.01-2 mm
in thickness without ulceration

II' No nodal or distant metastases and
A Primary tumor 1.01-2 mm in thickness with 78%
ulceration or primary tumor 2.01-4 mm in thickness
without ulceration
B Primary tumor 2.01-4 mm in thickness with 64%
ulceration or primary tumor > 4 mm in thickness
without ulceration

C Primary tumor > 4 mm in thickness with ulceration 45%
11}
A 1-3 nodes with micrometastasis and 67%
no ulceration of the primary tumor
B 1-3 nodes with micrometasis and 52%

ulceration of the primary tumor or 1-3 nodes
with macrometastasis and no ulceration of the
primary tumor or in transit met(s)/satellite(s)
without metastatic nodes with or without
ulceration of the primary

C 1-3 nodes with macrometastasis and 27%
ulceration of the primary tumor or 4 or more nodes
with micro- or macrometastasis with or without
ulceration of the primary tumor or satellite
or intransit metastases with metastatic nodes
with or without ulceration of the primary

v
M1a Skin and/or subcutaneous metastasis, normal LDH 19%
M1b Lung metastasis, normal LDH 7%
M1c Other visceral metastasis or any distant site of 9%

metastasis and elevated LDH

Abbreviations: LDH, lactate dehydrogenase.
Modified from Balch et al.?
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tamoxifen as surgical adjuvant therapy, and this agent offers a clear survival ben-
efit with acceptable toxicity. A meta-analysis of 28 randomized trials of tamox-
ifen as surgical adjuvant therapy in 16,581 patients with stage I and II breast
cancer showed a reduction of 16% (= 3%) in the odds of death in women of all
ages who were assigned to receive tamoxifen. The analysis also showed a clear re-
duction of mortality in women 50 years of age and older for whom tamoxifen re-
duced the annual odds of death during the first 5 years by about 20%
(P <0.0001).#

Clinical trials of adjuvant therapy for melanoma have focused mainly on pa-
tients with stage III disease, probably because these patients have a poor prog-
nosis (< 50% 5-year survival) and are represented in greater numbers than
patients with stage IV disease that was surgically excised, who have an even
worse prognosis. In the United States and Canada, but not in other countries,
high-dose interferon (HDI) is approved for adjuvant therapy for “high-risk”
melanoma, although many patients refuse this therapy after being informed of
the risk/benefit ratio. There is no approved adjuvant therapy for patients in other
categories, so such patients can receive standard therapy (observation) after
surgery, participate in a clinical trial, or receive off-label treatment. It is clear that
alternative therapies with greater efficacy and less toxicity are needed, but, so far,
all phase 3 trials of alternative treatments have failed to show a difference be-
tween the control and treatment arms, i.e., they have been negative studies.

INTERFERON

The results of multicenter randomized controlled trials for interferon for the ad-
juvant treatment of melanoma have been the subject of several reviews.>® The re-
views included between 8 and 12 of the following trials: Austrian,® Eastern
Cooperative Oncology Group (ECOG) 1684, ECOG 1690, ECOG 1694,!>13
EORTC 18871, EORTC 18952, French,"> NCCTG 83705, Scottish MG,”
UKCCCR,'8 and WHO 16."% The trials varied in terms of the product used (in-
terferon-02b [Intron® A] or interferon 02a [Roferon®]), dose (high or low), du-
ration of interferon administration, and stage of disease.

Even though the trials were heterogeneous and the reviews each included dif-
ferent trials, the conclusions of the reviews were remarkably similar in the fol-
lowing ways: They agreed that the administration of interferon alfa (IFN-o) as
adjuvant therapy for melanoma does prolong disease-free survival (DFS) but not
overall survival (OS):

1. “In our review, results from included RCTs (randomized clinical trials)
demonstrated no clear benefit of IFN-o therapy on OS in melanoma pa-
tients.”®

2. “With mature data on OS of some trials using this schedule still pending,
high-dose IFN-o does prolong DFS but not OS in patients with stage IIB-111
melanoma. Given the toxicity of this treatment, the standard use of adjuvant
high-dose IFN-o currently cannot be recommended.” 7
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3. “For DFS, there was clear benefit for IFN: odds ratio (OR) = 0.84, 95%
confidence interval (CI) = 0.77-0.92, P = .0001. The advantage was less clear
for OS (OR = 0.76, CI = 0.82-1.00, P = .05) and the upper CI is
compatible with no survival benefit . . . decisions on the use of IFN for
melanoma will need to be based on considerations such as the relative im-
portance of benefits on DFS compared to OS, patient quality of life and fi-
nancial cost.”!

4. “. .. all estimates of odds ratios are < 1.0, indicating survival benefit. How-
ever, only one of these estimates appears to be significantly different from
1.0 [Kirkwood et al']. The upper bounds of all other 95% confidence in-
tervals include 1.0. The estimate of odds ratio for all studies is 0.88 (95%
Cl: 0.77,1.03; P = .065).”

HIGH-DOSE INTERFERON

The only drug approved for the postsurgical adjuvant treatment of melanoma
in the United States and Canada is interferon-a2b. The labeled indication on
the package insert states: “INTRON®A Interferon alfa-2b, recombinant for in-
jection is indicated as adjuvant to surgical treatment in patients 18 years of
age or older with malignant melanoma who are free of disease but at high risk
for systemic recurrence within 56 days of surgery” The meaning of “high risk”
is not defined on the product label, so it is not clear exactly what this ap-
proval covers. However, the clinical trials on which this approval was based
included patients with primary melanoma > 4 mm in thickness (stage 1I, T4)
and melanoma metastatic to regional nodes (part of the stage III classification).
One assumes that this is the population that the approval covers, but that has
not been made clear. The clinical trials did not include patients with in tran-
sit or satellite metastases (another part of the stage IlI classification) or patients
with stage IV disease that has been surgically excised, who are also at very
high risk for recurrence.

HDI is an imperfect solution for adjuvant therapy for melanoma because most
studies show improvement in DFS, but survival benefit in the treated patients is
controversial and toxicity is considerable. The details of the clinical trials of HDI
supporting this conclusion have been extensively reported and debated and are
summarized in Table 19.2.

Clinical Benefit, Overall Survival

E1684'° The ECOG completed a prospective, randomized, controlled study of
interferon-2ab versus observation as surgical adjuvant therapy in 287 patients
with melanoma. As reported, with a median follow-up time of 6.9 years, the me-
dian OS was increased by 1 year in the treatment arm as compared with the ob-
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servation arm, and the 5-year survival was increased by 9% from 37% in patients
randomly assigned to observation to 46% in patients receiving HDI (P = .0237,
one-sided log-rank test). The analysis performed by the U.S. Food and Drug Ad-
ministration (FDA) also concluded that the improvement in median OS was 12
months (3.8 years vs 2.8 years) but the P value did not meet the standard mea-
sure of significance (P = .06 unstratified log-rank test, two-sided log-rank test;
P = .045 stratified log-rank test). In a later analysis by Cole et al** using the same
data set, there was an improvement of 7.0 months of OS, and the difference be-
tween the treatment arm and observation arm did not reach the level of statisti-
cal significance when a two-sided test was applied (P = .07). Similarly, Lens and
Dawes® reviewed this trial and calculated the number needed to treat for OS and
found that it did not reach statistical significance. Recent long-term follow-up
data at a median follow-up of 145 months shows no OS benefit, with 95 deaths
in the control arm and 93 deaths in the HDI arm (P = .09).”

E1690"" In follow-up, a large, prospective, randomized trial was performed on
608 eligible patients who were randomly assigned to one of three arms: HDI,
low-dose interferon, or observation. There was no survival benefit in patients re-
ceiving HDI compared with those receiving low-dose interferon (LDI) or obser-
vation (P = 0.99). In Europe, after the publication of these data, reimbursement
for HDI as surgical adjuvant therapy for melanoma was no longer offered, and
the use of this modality virtually ceased. Another observation in this study was
that patients who were randomly assigned to the observation arm who experi-
enced relapse and then received interferon-containing salvage therapy had an ap-
parent postrelapse survival advantage compared with those who did not receive
interferon-containing salvage therapy, indicating that timing of the interferon
treatment is not important—it can be given immediately after lymphadenectomy
or after relapse.

E1694'> The study included 774 eligible patients who were randomly as-
signed to HDI or to the GM2/KLH vaccine with QS 21 (called GMK). There
was progression-free and OS benefit in patients receiving HDI compared with
those receiving GMK vaccine, but the median follow-up was only 16 months,
and there was no untreated control group. Because there was no untreated
control arm, it is not possible to rule out the possibility that the GMK vaccine
had a deleterious effect on survival. It is noteworthy that the adjuvant was
changed from bacille Calmette-Guérin (BCG), which was used in the phase II
trial,?> to QS21 in the phase III trial. This could have produced a higher level
of gamma G immunoglobulin antibodies, which might have adversely affected
the outcome.

The value of HDI in improving OS was discussed in detail at the meeting of
the Oncologic Drugs Advisory Committee on February 27, 2002. Although the
committee did not vote on the issues, the consensus was that HDI has not been
shown to provide benefit in OS and that phase III trials of adjuvant therapy for

e
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high-risk melanoma are not required to include a HDI treatment arm. It would
not be appropriate to include quotes on this subject by the committee members
out of context, but the transcript of their deliberations is available on-line.2*

Toxicity

e 67% of the patients in E1684 had grade 3 toxicity; 9% had grade 4 toxicity,
and two deaths occurred as a result of hepatotoxicity.!°

e Comparable figures are not given for E1690 or E1694, except to state that no
deaths occurred as a result of toxicity.'""

e The product label includes toxicity data only from 143 patients included in
the first trial (E1684); it has not been updated with data from the other trials
or with phase IV data.

e The manufacturer states that they are not collecting postmarketing toxicity
data.

e The FDA prepared a lengthy and detailed analysis of the results of the trials
on the use of interferon as adjuvant therapy for melanoma, but this analysis
does not include any mention of toxicity.

e The toxicity of the regimen must be viewed in the context of the patients’ clin-
ical status. Although these patients are at high risk for recurrence, they have
been treated with surgery, the best treatment available for melanoma, and they
are clinically tumor free at the time of treatment with HDI; therefore, some
may already have been cured of their disease by surgery.

Here is as description written by a patient taking interferon and published
in “Rays of Wisdom,” a publication of the American Melanoma Foundation:
“.. . most of the time I make it into the bathroom before my world spins to black.
The cool of the porcelain feels good against my cheek, and I rest there, on the
floor, dizzy from the exertion that has gotten me here. And now, the next deci-
sion comes. Do I use the sink to pull myself off the floor, knowing the explosive
and instant pain it will bring, or do I stay resting, soothing my face on the cool-
ness, and moving as little as possible?” This patient had a recurrence of her
melanoma, and the same publication states, “When her doctor prescribed more
interferon, Linn told him, unequivocally, that she would rather die.”

LOW-DOSE INTERFERON

The use of LDI for patients with stage 11 melanoma has been approved by the Eu-
ropean Medicine Evaluation Agency, but not by the U.S. FDA. The approval was
based on two trials. Low-dose interferon was evaluated in a large, randomized
study on adjuvant therapy in 499 patients with stage II melanoma (primary
melanoma greater than 1.5 mm in thickness with clinically negative nodes).?> The
results in this patient population seemed promising; even though the low-dose

e
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regimen does not seem effective in higher-risk patients; there was benefit in pro-
gression-free survival in the patients who were randomly assigned to LDI. There
was also benefit in terms of OS at a median follow-up of 5 years, but not at a me-
dian follow-up of 8 years.”"” In a second randomized trial of LDI in 311 patients
with resected primary stage Il melanoma, prolonged DFS was also demonstrated.®
The results of the LDI on OS in this trial are unknown. A third trial included pa-
tients with stage II and III disease who were randomly assigned to LDI or obser-
vation; this trial demonstrated no difference between the treatment arms.'”

ALTERNATIVE APPROACHES
Negative Phase 3 Trials

Numerous therapeutic agents other than interferon have completed randomized
phase 3 trials as adjuvant therapy for melanoma, and none of the trials have
shown a survival benefit (Table 19.3).

These trials included evaluation of four vaccines. In one study, 217 eligible
subjects with stage III melanoma were randomly assigned to receive vaccinia
melanoma oncolysate or vaccinia alone. There was no difference in the DFS

Agents that Have Been Tested as Adjuvant Therapy for Melanoma
in Randomized Trials and Have Been Shown Not to Affect Overall
Survival

Agent

Reference, Comments

Vaccinia melanoma

oncolysate (VMO)
Vaccina melanoma cell lysate (VMCL)
Melacine

GMK vaccine
Dacarbazine (DTIC)
Bacille Calmette-Guérin (BCG)

Levamisole

Wallack et al2¢

Hersey et al?728

Sondak et al??; subjects of
specified HLA type had improved
disease-free survival.3°

Kirkwood et alt2

Hill et al3t

Pinsky et al®3; Cunningham, T.J. et
a|32

Quirt et al®*; Spitler et al35; the study
by Quirt et al reported clinical
benefit in the treated patients, and
on this basis, levamisole was
approved as adjuvant therapy for
melanoma in Canada but is no
longer available.

Abbreviation: HLA, human leukocyte antigen.
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(P = 0.61) or the OS (P = 0.79).2¢ In a similar study using different melanoma
cell lines, 675 eligible patients with stage IIB and III melanoma were randomly
assigned to vaccinia melanoma cell lysate or observation. After a median follow-
up of 8 years, the median OS was 88 months in the control arm and 151 months
in the treated arm (P = 0.068).272 The Southwest Oncology Group (SWOG)
conducted a randomized trial (SWOG-9035) of Melacine versus observation in
600 eligible patients with stage II melanoma.?® The results showed no difference
in the DFS rates in the treatment arms; there were 65 deaths in the vaccine arm
and 71 deaths in the treatment arm. A further analysis of this study was per-
formed on the basis of the patients’ human leukocyte antigen (HLA) type.*® There
were 97 vaccine-treated patients and 78 observation patients whose HLA type
matched > two of the M5 HLA class I antigens, and these vaccine-treated patients
had a significantly better relapse-free survival than the observation patients
(5-year relapse-free survival was 83% vs 59%; P = 0.0002). Finally, a combined
intergroup protocol by three cooperative groups (E1694/59512/C50981) was
conducted in which 774 eligible patients with high-risk melanoma were ran-
domly assigned to the GM2/KLH vaccine with QS 21 (called GMK) versus high-
dose interferon.’ The results showed that patients receiving the HDI had better
OS and DFS than in patients who received the vaccine.

Other agents that have been tested and failed as adjuvant therapy for high-risk
melanoma include dacarbazine (DTIC)*! and BCG.*** In a large, prospective,
randomized trial, levamisole was reported to be effective in the adjuvant therapy
of high-risk melanoma,* and on the basis of that study, levamisole was approved
for this purpose in Canada, but not in the United States. A similar, prospective,
randomized, placebo-controlled trial failed to show a benefit of le-vamisole in the
adjuvant treatment of melanoma, but the dose used was slightly different.>> The
manufacturer has ceased production of levamisole, so it is no longer available in
the United States.

Vaccines

Numerous vaccines have completed phase 2 trials with encouraging results, but
as of August 2002, only three of them (a multiepitope peptide vaccine, Melacine,
and the GMK vaccine) were in phase 3 trials open to patient accrual (Table 19.4).
CancerVax was developed by Donald Morton at the John Wayne Cancer Institute
and consists of an irradiated live-cell preparation of three allogeneic melanoma
cell lines chosen for their high content of immunogenic melanoma-associated
and common tumor—associated antigens, administered with BCG as an adju-
vant. In phase 2 clinical trials conducted worldwide, the vaccine has been ad-
ministered to more than 1600 patients with advanced-stage melanoma, and the
results document the safety of the vaccine and its potential efficacy, as shown by
a significant increase in 5-year survival rates and in OS time when compared
with historical controls.”*® CancerVax is now in phase 3 trials in separate
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Noninterferon Agents in Phase 2 or 3 Clinical Trials as Adjuvant Therapy

[LLIL SR for Malignant Melanoma

Agent Stage Phase Comments
aPeptide vaccine, GM-CSF 1, v 3 Randomized intergroup trial
vs placebo (E1697)
aGMK vs observation Il 3 EORTC trial
aMelacine + LDI vs HDI 1l 3
CancerVax vs observation 1l 3 Study on indefinite hold for
patient accrual.
CancerVax vs observation I\ 3 Study on indefinite hold for
patient accrual.
Melacine(®) vs observa- Il 3 Study not yet open for
tion accrual.
aBiochemotherapy vs HDI 1] 3 Bedikian®8
TriGem + HDI vs HDI 1l 3 Study not yet open for
accrual.
aGM-CSF 11(T4), lll, IV 2
aPeptide vaccine + 1B, IC, lll, IV 2 Conducted by Dr. J. Weber,
adjuvants pers. comm. 2002
aPeptide vaccine + Mon- -V 2 Patients must be HLA-A1,
tanide ISA-51 A3, or 0201 positive.®®

Accrual for types HLA-A24
and HLA-A31 is closed.

aAutologous tumor cells I, v 2 Conducted by Dr. R.O.
plus autologous Dillman, pers. comm. 2002
dendritic cells

aNeoadjuvant I, v 2
biochemotherapy

Abbreviations: GM-CSF, granulocyte macrophage colony stimulating factor; LDI, low-dose interferon;
HDI, high-dose interferon; EORTC, European Organization for Research and Treatment of Cancer;
HLA, human leukocyte antigen.

aStudy open to accrual.

studies in patients with stage III and in those with stage IV disease that has been
surgically excised. These studies have been placed on indefinite hold for patient
accrual by the FDA because of manufacturing issues.

Analysis of tumor-infiltrating lymphocytes obtained from patients with
melanoma led to the cloning of the genes that encode proteins recognized by T
cells with antitumor activity and to the subsequent identification and synthesis
of the relevant peptides. This led to the synthesis of peptides designed to have
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increased binding to the HLA-A2 molecule. The combination of these synthetic
peptides resulted in the multiepitope peptide vaccine. The peptides included in
this vaccine are gp 100 209-217 210M, MART-1 26-35 27L, and tyrosinase 368-
376 370D. A trial (E1697) has been initiated that will include 600 patients with
known HLA-A2 status. Eligibility is restricted to melanoma patients with locore-
gional recurrence after prior adjuvant interferon therapy, local recurrence after
adequate surgical excision of the primary tumor, mucosal melanoma, stage IV
melanoma, satellite or intransit disease, stage III disease with gross extracapsular
extension, recurrence in a previously resected nodal basin, four or more involved
lymph nodes, matted lymph nodes, or an ulcerated primary melanoma and any
involved lymph nodes, and to those who are medically unfit for HDI. Patients
must not have received prior treatment with granulocyte macrophage colony
stimulating factor (GM-CSF) and must be rendered surgically free of disease. El-
igible patients who are HLA-A2 positive will be randomly assigned to control
(placebo), multiepitope peptide vaccine, GM-CSE or GM-CSF and multiepitope
peptide vaccine. Patients who are HLA-A2 negative will be randomly assigned to
GM-CSF or placebo. Accrual to this study is slow, probably because of the re-
strictive eligibility criteria.

Melacine consists of lysed cells from two human melanoma cell lines com-
bined with an adjuvant, DETOX, which consists of monophosphoryl lipid A and
mycobacterial cell wall skeleton. The vaccine induced an increase in precursors
of cytolytic T cells and objective responses in some patients with advanced
melanoma.** This led to the design of a phase 3 randomized trial in patients
with stage II melanoma, described earlier, in which there was no difference in
outcome between patients randomized to the treatment or control arms, i.e. it
was a negative study. The subgroup analysis showing clinical benefit for vacci-
nated patients who were positive for HLA-A2, HLA-C3, or both, prompted the
owner, Corixa Corporation, to propose a second randomized pivotal trial of
Melacine as adjuvant therapy for patients with stage I melanoma who exhibited
those HLA types.>* Melacine is also being evaluated in a phase III randomized
multicenter trial of Melacine and LDI versus HDI as adjuvant therapy for patients
with stage III melanoma (study #6875-01).

GM2 is a ganglioside that is overrepresented on melanoma cells and thus can
be used in a vaccine in an effort to stimulate an immune response to melanoma.
A double-blind, randomized trial was conducted of a GM2 ganglioside vaccine,
administered with bacille Calmette-Guérin (GM2/BCG) versus BCG alone as ad-
juvant therapy in 122 patients with stage IIl melanoma.?> The results showed im-
proved survival in patients with GM2 antibodies over patients who did not have
these antibodies. In a subsequent phase I trial, it was shown that conjugating the
GM2 ganglioside with keyhole limpet hemocyanin and administering to it the
QS-21 as adjuvant resulted in serologic responses against GM2 that were strik-
ingly superior, quantitatively and qualitatively, to any seen with previously tested
GM2 vaccines.*! The resulting vaccine is named GMK, and it was evaluated in
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the randomized trial described earlier, which showed that patients receiving HDI
had a better OS and DFS than patients who received the vaccine.'” The GMK
vaccine is also being tested in Europe in ongoing studies by the EORTC in a
randomized trial of the vaccine versus observation as adjuvant therapy for pa-
tients with stage Il melanoma.*

Some vaccines have completed successful phase 2 trials but have not pro-
gressed to phase 3 trials and are not currently available. One of these is a poly-
valent, shed-antigen vaccine prepared from material shed into the culture
medium by three allogeneic and one xenogeneic melanoma cell line adapted to
long-term growth in serum-free medium.*> A double-blind, prospectively ran-
domized, placebo-controlled trial of this vaccine was initiated.* Thirty-eight pa-
tients with resected melanoma to regional nodes (stage III) were randomly
assigned in a 2:1 ratio to vaccine or placebo. With a median follow-up of 2.5
years, there was a statically significant prolongation of time to disease progres-
sion, but not of OS. Unfortunately, the study was stopped because of poor pa-
tient accrual.®

In another approach, patients were immunized with haptenized autologous
tumor cells.* Autologous tumor cells were conjugated to the hapten dinitrophe-
nol and administered with BCG to patients who had been sensitized to dinitro-
phenol alone. In 214 patients with stage III disease who were rendered tumor
free by surgery, with a median follow-up time of 4.4 years, the overall 5- year sur-
vival was 47% in patients treated with the vaccine with BCG, a result
believed comparable to those obtained with HDL.#* Unfortunately, there are no
clinical trials of this vaccine currently under way.*

TriGem is an antiidiotypic monoclonal antibody that mimics the disialogan-
glioside GD2. It was evaluated in a multicenter evaluation in 69 patients with
stage III melanoma, of whom 25 also received HDI. At a median follow-up of 2
years, the data suggested a clinical benefit of TriGem.*

Numerous other vaccines are in phase 1 clinical trials aimed at defining the
safety and immunogenicity of these vaccines in patients with melanoma, but it
will be some time before these products will be ready for phase 2 testing for the
adjuvant therapy for melanoma. Two centers where these studies are being con-
ducted are the University of Wisconsin (M.R. Albertini, personal communica-
tion, 2002) and the Memorial Sloan-Kettering Cancer Center.

GM-CSF (Leukine, Sargramostim)

Many lines of evidence suggest that GM-CSF might have activity in the adjuvant
therapy for cancer. Activated macrophages distinguish tumor cells from normal
cells and kill only the tumor cells.’? GM-CSE which is approved for marketing
for hematopoietic reconstitution and reversal of iatrogenic neutropenia, also has
activity as a macrophage activator. GM-CSF stimulates peripheral blood mono-
cytes in vitro to become cytotoxic for human melanoma cells.”>* Further, in vivo
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administration of low doses of GM-CSF also results in monocyte activation, as
shown by enhanced cytotoxicity.***> GM-CSF also serves as the principal media-
tor of proliferation, maturation, and migration of dendritic cells,”**® antigen-pre-
senting cells that play a major role in the induction of primary and secondary
T-cell immune responses. Finally, GM-CSF increases production of angiostatin by
the macrophages.”*

We conducted a trial of GM-CSF as a surgical adjuvant treatment in patients
who were at very high risk for recurrence of melanoma.®' The patient population
included 48 patients with stage 111 disease who were at very high risk for recur-
rence (more than four positive nodes) or with stage IV disease who were rendered
clinically disease free by surgery before enrollment. The OS and the DFS were sig-
nificantly prolonged in patients who received GM-CSF compared with matched
historical controls. This means that the patients recieving GM-CSF had a longer
median time to disease progression and a longer survival than the matched con-
trols. At 2 years, the survival in the control group was 15%, and in the treatment
group, it was 64%. The median survival was 37.5 months in the study patients,
versus 12.2 months in the matched controls (P < 0.001).

We have initiated a second trial to further evaluate this therapy in an ex-
panded patient population. Eligible patients are those with stage II (T4), III, or
IV melanoma that has been surgically excised. An interim analysis of this study
was presented at the 4th International Conference on Adjuvant Therapy of
Melanoma held at the Royal College of Physicians in London, March 2002.62
Fifty patients were included in the analysis, and the results suggested a survival
benefit for the patients treated with GM-CSF as compared with 1000 matched
patients from the AJCC database who had been treated with surgery alone
(Fig. 19.1).

A prospective randomized trial to definitively evaluate efficacy of this ap-
proach has been initiated by a consortium of cooperative groups. This trial in-
cludes vaccine arms and is described in the Vaccines section.

Other Biologic Approaches

Other biologic approaches for adjuvant therapy of melanoma are being pursued,
including monoclonal antibodies, gene transfer, cellular therapies, and antian-
giogenesis (Table 19.5). These agents are earlier in the course of development
than other agents discussed in this chapter, but most have completed phase 1 tri-
als that have shown safety and potential efficacy.

Chemotherapy

In a series of phase 2 trials in patients with stage 11l node-positive melanoma, in-
vestigators found that patients receiving vindesine alone or in combination with
DTIC or LDI had a statistically significant benefit when compared with the
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FIGURE 19.1 Survival in patients with high-risk melanoma treated with granulocyte
macrophage colony stimulating factor (GM-CSF) or surgery alone (American Joint Committee
on Cancer [AJCC] Melanoma Database).

untreated concurrent controls or the AJCC stage III patients enrolled in the Aim
High trial, which was conducted in the United Kingdom.®*¢* Because of reports
of the efficacy of biochemotherapy, especially CVD (cisplatin, vinblastine, dacar-
bazine) therapy for patients with metastatic melanoma®’, a phase Il randomized
trial has been initiated consisting of biochemotherapy with CVD, interleukin-2,
and interferon versus HDI for adjuvant therapy for melanoma patients with
lymph node metastases that have been surgically resected (MDA-DM-95196,
MDA-ID-95196, NCI-G96-1089). A pilot phase II study of neoadjuvant
biochemotherapy was performed in 48 patients with stage III melanoma. The pa-
tients were given two cycles of biochemotherapy consisting of cisplatin, vinblas-
tine, DTIC (CVD), interleukin-2, and interferon before and after lymph node
dissection.®® At a median follow-up of 31 months, 38 or the 48 patients (79%)
were alive, and 31 patients (65%) remained free of disease progression.

SUMMARY AND CONCLUSIONS

The FDA approved HDI for adjuvant therapy for high-risk melanoma on the basis
of atrial (E1684) in which the survival benefit to patients did not reach the usually
accepted level of statistical significance. Long-term follow-up of these patients
showed less difference (not statistically significant, even by the one-tailed test used
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Biologic Agents in Development as Adjuvant Therapy for Melanoma

Monoclonal Antibodies

Ch14.18: monoclonal antibody to the ganglioside GD2°

R24: monoclonal antibody to the disialoganglioside GD3"*72

ch14.18-IL-2: a fusion protein of the anti GD-2 antibody with IL-27374

Anti-CTLA4: antibody to the cytotoxic T lymphocyte antigen 47°

TriGem: anti-idiotype antibody that mimics the disialoganglioside GD2%°"®
(phase 3 trial planned)

BEC2: anti-idiotypic antibody that mimics the GD3 disialoganglioside’”
(phase 3 trial planned in small-cell lung cancer)

Gene Transfer
GM-CSF into melanoma cells
IL-2 into melanoma cells®82
IL-4 into melanoma cells [Maio, 2002 #751
IL-12 gene into autologous fibroblasts [Kang, 2001 #752]
IL-2 gene in a monkey fibroblast cell line (Vero)®®
gp75 (TRP-1) xenogeneic DNA vaccine
Tyrosinase human vs xenogeneic DNA vaccine

78-80

Cellular Therapies
Autologous dendritic cells pulsed with peptides representing epitopes of
melanoma-associated antigens®+’
Autologous dendritic cells pulsed with tumor lysates®®
Autologous dendritic cells transduced with autologous tumor RNA®®
Autologous tumor cells plus autologous dendritic cells administered as a
vaccine®

Antiangiogenesis
Thalidomide with temozolomide, 91-93 REVIMID

Abbreviations: GM-CSF, granulocyte macrophage colony stimulating factor; IL, interleukin.

in the original analysis) in survival between treated and control subjects. A large,
randomized, follow-on study (E1690) showed no survival benefit. Four reviews
that analyzed results from eight to 12 randomized trials of interferon as adjuvant
therapy for melanoma each concluded that survival benefit was not demonstrated.
At its meeting on February 27, 2002, the Oncologic Drugs Advisory Committee
also concluded that a survival benefit of HDI had not been demonstrated. How-
ever, a consensus supports the notion that HDI therapy increases DFS. What price
is paid for such an increase? HDI is toxic, but detailed information on its toxicity is
lacking. The product label describes only the toxicity observed in the 143 patients
treated in E1684. The follow-on publications provide minimal information
regarding toxicity. The manufacturer has not conducted postmarketing surveil-
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lance regarding toxicity. Finally, the analysis prepared by the FDA for the meeting
that occurred on February 27, 2002 did not consider the issue of toxicity. No re-
port indicates how many HDI-treated patients have committed suicide or required
psychiatric hospitalization, although most physicians who care for these patients
know of such untoward events. Detailed information regarding toxicity is essential
for the physicians who advise patients with high-risk melanoma concerning the
risk/benefit ratio of HDI use to prolong DFS.

As with HDI, no randomized trial of alternative therapies for the adjuvant
treatment of melanoma has shown survival benefit. These include four recent tri-
als of vaccines and earlier trials of DTIC, BCG, and levamisole. Nonetheless, sev-
eral agents (vaccines, GM-CSE, and biochemotherapy) that have completed phase
2 trials show promise, and some of these have advanced to phase 3 trials. Addi-
tional agents are being evaluated in phase 1 and 2 trials. HDI provides an im-
perfect solution for the adjuvant therapy of melanoma. Trials of alternative agents
are needed to find more effective and less toxic therapies.
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