Adjuvant Therapy of Stage III and IV Malignant Melanoma
Using Granulocyte-Macrophage Colony-Stimulating Factor

By Lynn E. Spitler, Michael L. Grossbard, Marc S. Ernstoff, Gary Silver, Mark Jacobs, F. Ann Hayes, and Seng Jaw Soong

Purpose: To evaluate granulocyte-macrophage col-
ony-stimulating factor (GM-CSF) as surgical adjuvant
therapy in patients with malignant melanoma who are
at high risk of recurrence.

Patients and Methods: Forty-eight assessable pa-
tients with stage Il or IV melanoma were treated in a
phase Il trial with long-term, chronic, intermittent GM-
CSF after surgical resection of disease. Patients with
stage lll disease were required to have more than four
positive nodes or a more than 3-cm mass. All patients
were rendered clinically disease-free by surgery before
enrollment. The GM-CSF was administered subcutane-
ously in 28-day cycles, such that a dose of 125 pug/m?2
was delivered daily for 14 days followed by 14 days of
rest. Treatment cycles continued for 1 year or until
disease recurrence. Patients were evaluated for toxicity
and disease-free and overall survival.

Results: Overall and disease-free survival were sig-
nificantly prolonged in patients who received GM-CSF
compared with matched historical controls. The median
survival duration was 37.5 months in the study patients
versus 12.2 months in the matched controls (P < .001).
GM-CSF was well tolerated; only one subject discontin-
ved drug due to an adverse event (grade 2 injection site
reaction).

Conclusion: GM-CSF may provide an antitumor ef-
fect that prolongs survival and disease-free survival in
patients with stage lll and IV melanoma who are clini-
cally disease-free. These results support institution of a
prospective, randomized clinical trial to definitively de-
termine the value of surgical adjuvant therapy with
GM-CSF in such patients.

J Clin Oncol 18:1614-1621. © 2000 by American
Society of Clinical Oncology.

TIENTS WITH metastatic melanoma have a dismal various functions of the immune system. One of the most

prognosis and respond poorly to currently availableimportant activities relative to cancer therapy is the ability
chemotherapies and biologic agents, which result in media®f GM-CSF to activate macrophages. GM-CSF stimulates
survivals durations of between 6 and 9 montfAsin peripheral-blood monocytes in vitro to become cytotoxic for
contrast, patients who undergo complete surgical resectioRuman melanoma celfS:** The in vivo administration of
of metastatic disease (stage IV) enjoy prolonged survivaGM-CSF results in an increase in the functional capacity of
durations of between 11 and 19 mon#s’ It has been Monocytes, as determined by the cytotoxicity of monocytes
suggested that adjuvant treatment with immune modulator@Jainst antibody-coated xenogeneic célind HT29 colon
such as vaccines and cytokines after complete surgicdf2'¢/noma cell§?’.GM-.CSF also serves as the principal
resection may further prolong median survival ratésg. med@tgr of pﬁl{lﬁferaltlon, maturation, and migration of
Such agents are believed to have their greatest potential in tl endritic (?ellsl, ,Wh'ch are gntlgen-presentlng cells that
setting of minimal residual disease. Therefore, complete surj-3 ay a major role in the induction of primary and secondary

. . ) . . T-cell immune responses. Finally, GM-CSF causes in-
gical resection of metastatic melanoma offers an ideal settln% . .
; . ) . reased production of matrix metalloelastase elastase by
in which to evaluate immune modulatory agents for efficacy.

G | h | imulating f GM tumor infiltrating macrophage€,which results in the pro
ranulocyte-macrophage colony-stimufating qctor( """ duction of angiostatin by the macrophag@3he angiosta
CSF) is a multifunctional molecule and plays a vital role in

tin inhibits angiogenesis and suppresses the growth of
pulmonary metastases.
Here, we report the results of an open-label, multicenter,
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PATIENTS AND METHODS

Patient Population

Eligible patients were those with stage Il or IV malignant melanoma
as defined by the American Joint Committee on Cancer (AJCC).
Patients with stage Ill (node-positive) disease were required to have
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more than four positive nodes and/or a nodal mass greater than 3 cm in Table 1. Characteristics of the Study Population

diameter. Patients were clinically disease-free at the time of study GM-CSF Control
entry, having undergone surgical resection of nodal or metastatic (n = 48) (n = 48)
disease. Patients in whom residual disease was suspected postopera- No. of No. of

tively may have received adjuvant radiotherapy. Some patients were Characteristic Patients 9% Patients %

given prophylactic whole-brain irradiation. Patients were not excluded

if they had received prior chemotherapy, radiation therapy, or immu-smge of disease

notherapy, although they must have completed therapy at least 1 month i ;3 ?? ;j 5?
before study entry. The institutional review boards at the participating g
::fsélrtrl:;c;nzoizgrn()s/ed the protocol, and all patients provided written . 65 years 14 2 8 17
Median, years 55 48.5
Treatment Regimen Range, years 23-81 18-84
Sex

The study drug, GM-CSF (sargramostim), was supplied by Immunex Male 30 62 30 63
Corporation, Seattle, WA, as a lyophilized powder that was reconsti- Female 18 38 18 37
tuted with bacteriostatic water for injection (United States Pharmaco-location of primary tumor
peia). Patients were required to begin the study drug within 60 days of Extremity 15 31 1 23
the surgical resection or completion of radiation therapy. GM-CSF was Head and neck 7 15 10 21
administered in multiple cycles, at a dose of 12f/m? daily Trunk 17 35 19 39
subcutaneously for 14 consecutive days followed by 14 days of rest. Othert 0 0 8 17
These 28-day cycles were repeated for at least 1 year or until disease Unknown 9 19 0 0
recurrence or significant toxicity occurred. Concurrent chemotherap)}rhiCkneSS of primary tumor
or biologic therapy was not allowed. Patients receiving GM-CSF who < 1.5 mm 16 33 9 10
had a localized recurrence that was treated surgically or who completed 1.5-4.0 mm 11 23 18 37
12 months of therapy without recurrence were allowed to continue or > 4.0 mm 4 8 1 23
discontinue GM-CSF therapy. Patients who required systemic therapy Not known 13 27 10 21
such as chemotherapy were discontinued from the study drug. Adverse NA 4 8 0 0

event data were collected and coded according to National Cancer appreviation: NA, not applicable.

Institute common toxicity criteria. The GM-CSF dose was reduced by  + age ot fime of GM-CSF therapy (treated group) or at diagnosis of
50% in subsequent courses if the absolute neutrophil count (ANC), ciastatic disease (control group).

exceeded 20,000 cellslL in prior cycles. t Location known but not stated.

Historical Controls

Matched historical controls were obtained from the University of Were measured from the date of surgical resection or the last day of
Alabama at Birmingham (UAB) Melanoma Registry. This databaseradiation treatment in patients receiving adjuvant radiotherapy after
consists of all 1,477 patients who were treated at UAB between 196@urgical resection. For the UAB historical controls, survival and
and 1988. There were 601 stage III/IV patients in the database, oflisease-free survival were measured from the date of first surgical
whom 192 had been rendered tumor-free by surgical resection and werf@section of metastatic disease. Survival and disease-free survival were
available for matching. In addition to survival information, the databasecompared using time-to-event methodology. In these analyses, patients
includes demographic data, clinical and pathologic characteristics ofho did not experience an outcome were censored at the time of last
the primary lesion, the clinical and pathologic stage at presentationfollow-up. The Kaplan-Meier method was used to obtain estimates of
surgical and adjuvant treatments, and number and times of recurrence®edian survival and disease-free survival times and to generate
Patients with stage Il disease were matched on the basis of number gurvival and disease-free survival curves. The survival curves were
positive nodes and patients with stage IV melanoma were matched t§0mpared using log-rank tests. Comparisons to the matched controls
controls based on the presence of visceral or nonvisceral metastaseere made for the overall patient population and also by AJCC stage of
The matchings were done at UAB in a ratio of 1:1, without knowledge disease.
of survival information or any other outcome data. If more than one
match was found in the database for any subject, then age and sex were
used to select the closest match for stage Ill patients, and actual site of L .
metastasis was used to find the closest match for patients with stage Igharaﬂe”s“cs of the Study Population

disease. These matching criteria represent the most important prognos- Fifty-one patients were entered onto the study and 48
tic factors for stage Il and stage IV malignant melanoma, respective

RESULTS

ly, 1920 ‘patients were assessable, having received at least one dose
' of GM-CSF. The other three patients were found to be
Statistical Methods ineligible due to the presence of gross disease (two patients)

) ) ) ) or inappropriate disease stage (one patient). The 48 patients
This study is a phase Il, open-label trial of GM-CSF as adjuvantt ted with GM-CSF tched with 48 trol
therapy in patients with stage I1l/IV malignant melanoma. The primary ICALECWI } were maiched wi control pa-

aims of this trial were to gain preliminary information regarding ti€nts (Table 1). The patient populations were identical in
disease recurrence and survival. Survival and disease-free survivderms of stage of disease (14 patients with stage Il disease
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Table 2. Baseline Disease Characteristics as the most important prognostic indicator for patients with
GM-CSF Control stage Ill diseas&® Patients with stage IV disease were
No. of No. of perfectly matched for site of metastases (visceralbcu-
Characteristc Patients * Patients % taneous) and closely matched for the number of anatomic
Stage Ill disease, n = 14 sites (Table 2). These are recognized as the most important
No. of positive nodes . prognostic indicators for this patient populatihThe time
5<-150 j 5279 i ;Z from diagnosis of the primary tumor to study entry was
~ 10 2 14 9 14 comparable in the stage Il patients but quite different in the
Time from primary tumor stage IV patients, largely because of the wide differences in
fo study entry, monthst the range. Other variables could not be matched. For
Median 124 7.2 example, there were eight patients with fewer than five
Range 2.1-389.1 2.4-50.4

nodes among the patients in the experimental group with

Stage IV disease, n = 34 . . .
stage lll disease, and those patients were required to have

Site of metastases

Visceral 23 68 23 68 bulky lymph node disease with a mass of a diameter greater
Subcutaneous 1 32 " 32 than 3 cm. The control patients could not be matched for
N°]~ of anatomic sites 05 24 9 - this characteristic because the information was not collected

in the database. Also, three of the 14 patients with stage Il

Ti; ]from primary tumor ’ % 10 # melanoma in the study group were known to have had one
to study entry, months resected lymph node metastasis before the second resected
Median 21.0 7.2 lymph node metastasis that qualified them for entry onto the
Range 0.5-170.3 0-79.2 study; those in the matched controls did not. Ten of the

P”;;Tj"” s w NA patients with stage IV disease in the study group had prior
Radiation therapy 15 A4 visceral metastases; those in the control group did not. The
Surgery¥ 10 29 patients with stage IV disease in the study group had
Interferon 5 15 undergone a number of prior therapies; 44% had undergone
Levamisole 3 9 prior radiation therapy, 29% had undergone prior surgical
Z:::;Thera ? : procedures for metastatic disease, and some patients had
Heated “mbpgerbsion 1 3 received biotherapy or chemotherapy. These data were not

Abbreviation: NA, not available. available for the patients in the control group.

* All patients with stage Ill disease in the treatment group with fewer than five

nodes had a bulky lymph node mass. GM-CSF Therapy

T GM-CSF, n = 12; control, n = 14. Patients received GM-CSF for a median duration of 11.5
T Al poﬁent§h?d.surgico| excis.ionofmetasto'ricdiseas?im.mediatelybefore cycles (range, two to 49 cycles). Twenty-four received
study entry. This ||shng reflects prior surgery for metastatic disease. fewer than 12 cycles; twenty-three discontinued therapy
because of disease progression after a median of six cycles,
and one patient discontinued therapy because of an adverse
and 34 patients with stage IV disease in the treatment andvent (grade 2 injection site reaction) after three cycles.
control groups) and were comparable in terms of age an®even patients received 12 cycles, and seventeen (35%)
sex. There were more patients in whom the location of thereceived more than 12 cycles, with a median of 24 cycles.
primary tumor was unknown in the treated patients andThree patients interrupted the dosing schedule for more than
more in whom the location of the primary tumor was 2 months.
classified as “other” in the control patients. There were more
patients with “thin” primary tumors<¢ 1.5-mm thickness) Side Effects
in the treated than in the control population, but neither the Therapy was generally well tolerated. Forty-four patients
histopathology or location of the primary tumor is a prog- (92%) suffered at least one mild adverse event, including
nostic factor in this population of patients who have alreadythe most common side effects that are associated with the
developed metastatic disedSe. administration of GM-CSF: transient myalgias, weakness,
For the patients with stage lll melanoma, there wasand mild fatigue (27 patients, 56%); rashes (five patients,
complete agreement in the study and control populationd.0%); and mild erythema at the site of injection (28 patients,
with regard to the number of nodes involved (Table 2). The58%). Dose adjustment for ANC of greater than 20,000
number of nodes involved with melanoma is well acceptedcellsjul was not required for any patient; however, one
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patient had a 50% decrease for grade 3 asthenia. Nhistorical controls. Furthermore, GM-CSF is well tolerated
treatment-related serious adverse events were observednd results in minimal toxicity.

Two patients experienced grade 4 neutropenia, one experi- Because of the potential impact of prognostic variables
enced grade 4 thrombocytopenia, one experienced gradeah the clinical outcome, we used a statistical analysis in
hyperglycemia, and one experienced grade 4 hyperbiliruwhich each patient treated with GM-CSF was paired with a
binemia; all of these events were unrelated to the studyontrol subject. Pairs were matched for number of nodes
drug. (patients with stage Ill diseas@)r location and number of
metastatic sites (patients with stage IV diseh$é) o2
these are the two most important prognostic indicators for

The median ANC increased from 4,212 cells/ at  these patient populations. The groups were generally well
baseline to 8,557 cellgL at 14 days in cycle 1. ANC matched demographically. The stage Il patients were well
returned to baseline by the next cycle. Similar ANC levelsmatched for the time between diagnosis of the primary
were observed during treatment in subsequent cycles. Naumor and the first lymph node recurrence, but the stage IV
difference in hemoglobin or platelets was observed over gatients had a substantially longer time between diagnosis
course of treatment or cumulative doses of GM-CSF-. of the primary tumor and the first distant metastasis. There
have been several reports indicating that remission time
before metastasis is not a significant prognostic indicator of

The median survival increased three-fold in patients whosurvival>2°*?and one report claims that it Ts.
received GM-CSF as compared with that of the matched Despite these matching characteristics, there were a
historical controls, from 12.2 months to 37.5 months, with number of features that would indicate that the population
observed survival rates of 89% at 1 year and 64% at 2 yearseated with GM-CSF might have a worse prognosis than
(Table 3). The median survival and survival rates at 1 and Zhe control patients. For example, in the population of
years for patients in the subgroups with stage Il or stage IVpatients with stage Ill melanoma, there were eight patients
disease were similarly increased (Table 3). Compared witlwith fewer than five nodes in both the treatment and control
that of matched historical controls, survival was signifi- groups. In the treatment group, these patients all had bulky
cantly better for the overall patient populatiod £ .001; nodal disease, which placed them in the N2 category
Fig 1), patients with stage Il disease & .04; Fig 2), and according to the AJCC staging system.
patients with stage IV diseaséd (< .001; Fig 3). The The patients included in the study reported herein are not
disease-free survival of the patients who were treated withypical of the overall population of patients with stage IV
GM-CSF was prolonged as compared with that of thedisease; they represent a selected subpopulation of patients
matched historical controlsP(= .03; Fig 4), but not for who present with metastatic disease that can be surgically
patients with stage Il or stage IV disease (data not shown)excised. This is demonstrated by the fact that in the database
used here as historical controls, only 32% of the patients
were in this group. Patients in this subpopulation who

Thirty-five patients had at least one disease recurrence oandergo complete resection of all gross disease have a
study (Table 4). In 18 patients, the disease recurrence wdsnger median survival than patients who are treated by
localized and could be excised completely. In five of theseother means, such as chemotherapy. Median survival after
18 patients, there were further localized recurrences, whicltomplete resection of metastatic melanoma has been re-
also could be excised. The remainder had multiple lesiongorted by various centers to range from 11 to 19 months
that required systemic therapy. Combination chemotherapyhen the patients were treated with surgery alone (Table 5).
was the most common type of treatment (11 patients), andhe reason for this wide range in median survival may rest
in most patients, this consisted of the combination ofin the distribution of the location of the metastatic sites and
dacarbazine, carmustine, cisplatin, and tamoxifen. Onlywhether or not the metastases were solitary or multiple in
four patients received biochemotherapy. the patient population under investigation, because it is
recognized that the outcome is dependent on these prognos-

DISCUSSION tic indicators.

These results indicate that the administration of GM-CSF Because the treatment options that are available for
to patients with metastatic malignant melanoma who are atherapy of metastatic melanoma are different now from
high risk for recurrence after surgical resection of metastatichose that were available at the time when the historical
disease results in a statistically significant prolongation ofcontrols were treated, one must consider whether the im-
overall and disease-free survival compared with matchegbroved survival might be due to improved therapeutic

Hematologic Response

Survival

Recurrences
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Table 3. Survival

1-Year Survival 2-Year Survival Median Survival o
Patient Population Rate (%) Rate (%) (months) E
Overall* E
GM-CSF 89 64 37.5 (7]
Control 45 15 12.2 § : GM-CSF (n = 14)
Stage Il 5 o4 AU
GM-CSF 92 66 35.8 g I UAB Controls (n = 14)
Control 70 23 15.2 L Y el
Stage IVE e
GM-CSF 88 64 37.5 00122 0.04 . _
Control 35 12 8.1 0 6 12 18 24 30 36 42 48
* P <.001. Survival in Months
1 iz gg] Fig 2. Life-table analysis of survival of patients with stage Il high-risk

malignant melanoma treated with GM-CSF as surgical adjuvant therapy as
compared with survival of matched historical controls.

options. Combination chemotherapy regimens have had
little impact on survivalf® and attention has recently-fo aware, so we could not conduct a comparative analysis.
cused on combination biochemotherapy regin#éfé.Be- Nonetheless, it is reasonable to postulate that the macro-
cause only four (8%) of the 48 patients in the GM-CSF phages activated by the GM-CSF could eradicate small
treatment group were given biochemotherapy, we think it ismetastatic tumor nodules that would have appeared as
unlikely that this could be the sole explanation for the systemic metastases, although they could not overcome a
improved survival of the study patients. nodule that was larger at the time of treatment and would
The effect of surgical adjuvant therapy with GM-CSF subsequently appear as a localized metastasis. This postu-
seemed to have a greater impact on survival than orate is supported by the observation that small tumors are
disease-free survival. The same seems to be the case in thdiltrated with a relatively large number of macrophages,
study with the polyvalent melanoma cell vaccine, althoughwhereas large tumors are rigt3*
the authors didn’t comment on that aspect of their thera- Physicians caring for patients with melanoma face a
py828 We postulate that therapy with GM-CSF may be dilemma in determining which adjuvant therapy to recom-
changing the biology of the behavior of metastatic mela-mend. The only agent currently approved in the United
noma. Recurrences in the treated population were ofteistates for adjuvant therapy of melanoma is interferon
localized and could be treated with localized means rathealfa-2b, and it is recommended for use in a high-dose
than requiring systemic therapy. Data regarding this aspeaiegimen. The efficacy of this regimen is modeand the
of the nature of recurrences were not in the database of thigeatment is associated with considerable toxicity, espe-
matched controls or in any other database of which we areially in older patients. Moreover, a follow-up study con-
firmed disease-free survival benefit but failed to confirm

107
"1 1.0 1

2
S 08 g
2 S 084
a <
s 0.6 1 GM-CSF (n = 48) a 06 1 GM-CSF (n = 34)
= c
o s | i
£ 044 Y 041
] Lo T e
2 &
o - P
£ 02 LI UAB Controls (n = 48) o 02 - UAB Controls (n = 34)
----- P < 0.001 T e
00 p<0.001 0.0 . . . . . - . .
0 6 12 18 24 30 36 42 48 0 6 12w 24 30 3% 42 48

Survival in Months Survival in Months

Fig 1. Life-table analysis of survival of patients with high-risk malignant
melanoma treated with GM-CSF as surgical adjuvant therapy as compared
with survival of matched historical controls.

Fig 3. Life-table analysis of survival of patients with stage IV high-risk
malignant melanoma treated with GM-CSF as surgical adjuvant therapy as
compared with survival of matched historical controls.
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Table 5. Median Survival After Complete Resection of Metastatic

1.0 =
. Melanoma
E’ 0.8 No. of Patients Median Survival (months) First Author
=
e 69 18 Overett TK*
‘?, 0.6 61 11.4 Hena MH®
3 22 11 Karp, NS¢
e 0.4 1 114 19 Karakousis C 7
2 GM-CSF (n = 48) NS M7 Brand CU'
3 02 L, L 63 25* Tafra L3
2 0. o * 8
o el L. UAB Controls (n = 48) 75 37.2 Hsueh EC
p=003 IR EE R Abbreviation: NS, not stated.
0.0 . : . S ) ) )
0 6 12 18 24 30 36 42 48 Patients were treated with surgery followed by |mmunoiherapy with a

o polyvalent melanoma cell vaccine.
Survival in Months

Fig 4. Life-table analysis of disease-free survival of patients with high-
risk malignant melanoma treated with GM-CSF as surgical adjuvant therapy

as compared with survival of matched historical controls. There is current enthusiasm for the potential of vaccines

for adjuvant therapy of melanoma, but the only large-scale,
prospective, randomized, placebo-controlled study reported
. . . . to date has been negati¥eThere have been a number of

pverall survwgl beqeflt of th'? reglmgn or of a.Iow-do.se positive reports of efficacy of vaccines in phase Il trials, but
interferon regimen in prolonging survival in patients with none of these have yet been established to be effective in
high-risk melanomé.z Low-dose mterferon alfa has "?1'30 properly designed phase Il trials. These include a GM2
been evaluatgd in a large, randomized study in adJuvanéanglioside-keyhole limpet hemocyanin conjugate vac-
therapy of patients with stage Il melanoma and results hav%ine?7 a polyvalent melanoma vaccine administered with
been promising, although the low-dose regimen does NoB Acillus Calmette-Girin,2* a polyvalent melanoma antigen
seem effective in higher-risk patieritsin a large, prospec vaccine consisting of shed antigefisa hapten-modified
tive, randomized trial, levamisole was been reported to beautologous vaccin® and a synthetic peptide vaccine-ad
effective in the adjuvant therapy of patients with high-risk inistered with interleukin-2° A number of other vaccines
melanoma* and on thg basis of that study, Ievamlsolg hasfor adjuvant therapy of melanoma are in earlier stages of
begn approved for th's purpose .|n Canada, _bUI not in th('i"es'[ing. Although results are encouraging, none of these
United Statgs_ A §|m|lar prOSpeCtIVE., randomlzed. pl.aceboi/accines is approved for marketing and they are generally
controlled trial failed to show benefit of levamisole in the not available outside of clinical trials. Because of the

adjuvant treatment of melanoma, but the dose used WaSuccess of biochemotherapy in the treatment of patients

slightly different® with advanced melanonfa, this regimen is now being
tested in the adjuvant setting, but results are not yet
available.
Table 4. Recurrences in Patients Given GM-CSF as Surgical Adjuvant Toxicities demonstrated in this study were substantially
Therapy for High-Risk Malignant Melanoma less severe than those reported for other biologic agents
Characeristic No. of Patients (interleukin-2 and interferon alfa). In fact, only one patient
Patient population 48 prematurely discontinued treatment because of an adverse
Disease recurrence 35 event (grade 2 injection site reaction). This safety profile
Localized disease, surgically excised 18 allows long-term maintenance therapy to be delivered in the
Further localized disease, excised s majority of patients. The results reported herein suggest that

Systemic therapy
None 25
Chemotherapy, n = 12

GM-CSF may have efficacy as surgical adjuvant treatment
of melanoma, and a properly designed, prospectively ran-

Combination 11 domized clinical trial is warranted.

Single drug 1
Biotherapy, n = 5 ACKNOWLEDGMENT
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