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BACKGROUND. The treatment of metastatic melanoma remains unsatisfactory de-
spite encouraging results with biotherapy and combination chemotherapy. Com-
bining these two modalities may improve outcomes for such patients.

METHODS. Patients who were eligible for this study had metastatic melanoma and
were in good medical condition. The following regimen was used: dacarbazine 220
mg/m? and cisplatin 25 mg/m?* administered intravenously (i.v.) daily X 3 days
every 3 weeks, carmustine 150 mg/m? i.v. every 6 weeks, tamoxifen 10 mg adminis-
tered orally twice a day, and interferon-a2b 3.0 thousandths of an International
Unit (mIU)/m? administered subcutaneously on Days 1, 3, and 5 of each week a
patient was on study. Patients were analyzed for toxicity, tumor response, and
survival. Because of severe toxicity, partway through the trial the regimen was
modified as follows: dacarbazine and cisplatin were given at the same dose every
4 weeks, and carmustine was reduced to 100 mg/m? every 8 weeks.

RESULTS. Forty-two patients with a median age of 61 years were enrolled. Twenty
had liver metastases and 18 had lung metastases. Forty patients were evaluable
for toxicity, 17 at the original dose and 23 at the new dose; of these, 35 were
evaluable for response. Hematologic toxicity was severe at the original dose: 10
patients had a nadir < 500/L, 10 had platelets < 25,000/uL, and 2 discontinued
treatment because of toxicity. At the reduced dose, 5 had a nadir absolute neutro-
phil count < 500, and 10 had platelets < 25,000. Of the 35 patients evaluable for
response, there were 10 partial responses (29%) and 2 minimal responses. Median
duration of disease control was 4 months. Median survival was 8.9 months. One
partial and one minimal responder were removed from the study because they
experienced toxicity while still responding.

CONCLUSIONS. The addition of interferon-« to this chemohormonal therapy regi-
men greatly increased toxicity without improving the response rate or survival for
patients with metastatic melanoma. Cancer 1998;82:1677-81.

© 1998 American Cancer Society.
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he incidence of malignant melanoma is increasing throughout the

world, probably because of changes in life-styles over the past 30
years that have resulted in more sun exposure.' Surgery continues to
be the mainstay of treatment for patients with newly diagnosed dis-
ease, but patients with recurrences and metastases have not re-
sponded well to systemic treatment.” Until recently, chemotherapy
was considered ineffective in the management of metastatic mela-
noma. However, with the advent of platinum-based combination che-
motherapy in conjunction with tamoxifen, various investigators re-
ported an increase in partial and complete responses over those
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observed with single agents.** Furthermore, McClay
et al. suggested that the presence of tamoxifen was
necessary to preserve the antitumor effect of the com-
bination.® This issue was recently addressed in a ran-
domized trial in Canada, which yielded a response rate
of 30% in the treatment arm given chemotherapy plus
tamoxifen and 21% in the arm given chemotherapy
alone.® This difference was not statistically significant,
although the sample size was too small to conclude
that the response rates were equivalent, and there was
not difference in survival between the two arms. Thus,
at the time NBSG 90-06 was designed, it appeared
appropriate to the investigators to include tamoxifen
in the treatment program. We considered data sug-
gesting that interferon-« had activity as a single agent
in the treatment of melanoma,’ the finding that inter-
feron was synergistic in vitro with certain chemother-
apy agents,®® and encouraging clinical results reported
for the combination of interferon-a and dacarbaz-
ine'*™3%; and in light of these findings, it seemed rea-
sonable to try to combine interferon-« with this popu-
lar chemohormonal therapy regimen. With this ratio-
nale, the Cancer Biotherapy Research Group (CBRG),
formerly known as the National Biotherapy Study
Group (NBSG),'* and the Mid-Atlantic Oncology Pro-
gram (MAOP) launched a Phase I-II trial using the
four-drug chemohormonal program in combination
with interferon-a to determine whether there was a
suggestion of synergy or additive effects. Preliminary
results of this trial have been reported in abstract
form."™'® Final results of the trial are reported herein.

METHODS

NBSG 90-06 was designed as an open-label, single-
arm, Phase II trial of combination chemohormonal
therapy and interferon biotherapy. All patients en-
rolled in this trial gave written informed consent, and
the protocol itself was reviewed by the appropriate
institutional review boards of participating institu-
tions.

Eligibility

Patients were required to have histologically con-
firmed malignant melanoma and be age =18 years
at the time of study enrollment. They were to have
measurable metastatic disease and no prior chemo-
therapy, biotherapy, or tamoxifen. Patients had to
have an Eastern Cooperative Oncology Group (ECOG)
performance status of 0-2 and a minimum life expec-
tancy of 3 months. Hematologic parameters included
a granulocyte count of >1500/uL, a platelet count of
>125,000/uL, a serum creatinine level of <2.0 mg/
dL, and a normal prothrombin time. Patients were
specifically excluded for prior clotting diathesis, such
as phlebitis or pulmonary embolism; prior myocardial

TABLE 1
Treatment Schedules

Schedule A Schedule B

Carmustine 150 mg/m® i.v. q 6 wks Carmustine 100 mg/m® i.v. q 8 wks

Dacarbazine 220 mg/m? i.v. ¢.d. X 3 Dacarbazine 220 mg/m* iv. q.d. X 3 q 4
q 3 wks wks

Cisplatin 25 mg/m? i.v. q.d. X 3 q3 Cisplatin 25 mg/m* i.v. q.d. X 3 q 4 wks
wks

Tamoxifen 10 mg p.o. b.i.d.

Interferon alpha-2b 3.0 mu/m’ s.c.
g.0.d. 3 times a wk

Tamoxifen 10 mg p.o. b.i.d.
Interferon alpha-2b 3.0 mu/m” s.c.
q.0.d. 3 times a wk

i.v.: intravenously; p.o.: orally; s.c.: subcutaneously; q.d.: daily; q.0.d.: every other day.

infarction; central nervous system metastases that
were not controlled with therapy; active infection; or
pregnancy.

Treatment Regimen

Both treatment schedules used in the course of this
trial are shown in Table 1. The interferon utilized in
this trial was interferon-a2b (Intron A, Schering Corp.,
Kenilworth, NJ). After an interim analysis of toxicity,
the regimen was modified as shown in Schedule B, by
decreasing the frequency of dacarbazine and cisplatin
to every 4 weeks instead of every 3 weeks and reducing
the dose of carmustine to 100 mg/m* and the fre-
quency of that agent from every 6 weeks to every 8
weeks. The doses of tamoxifen and interferon-a2b
were not altered. There were 17 patients enrolled for
Schedule A and 25 for Schedule B.

Assessment of Response

Before initiation of therapy, patients underwent com-
plete history and physical examination, complete
blood cell count (CBC), chemistry panel (SMA-12 or
the equivalent), prothrombin time, partial thrombo-
plastin time, urinalysis, chest X-ray, electrocardio-
gram, computed tomography (CT) or magnetic reso-
nance imaging of the brain, and a CT evaluation of
the chest and abdomen. CBC was repeated weekly and
patients were reexamined monthly. Patients were re-
evaluated for tumor response at Week 7 on Schedule A
and Week 9 on Schedule B. Responses were evaluated
using standard criteria for complete and partial re-
sponse. Complete remission (CR) was defined as the
disappearance of all disease for =4 weeks. Partial re-
sponse (PR) was defined as at least a 50% reduction in
the sum of the products of the cross-sectional greatest
dimensions of all measurable lesions without the ap-
pearance of new lesions, or an increase in the size of
any single existing lesion. Minimal response (MR) was
defined as a decrease of =25% but <50% in the sum
of cross-sectional greatest dimensions, or the disap-
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TABLE 2
Patient Characteristics

Site of metastatic

Patients involvement
42 patients studied: 28 males, 14 females Liver: 20
All had ECOG <2 (23 were ECOG 0) Lung: 18
Median age: 61 yrs Bone: 5
40 had no prior chemotherapy or biotherapy Subcutaneous/lymph
nodes: 19
Brain: 0
Many patients had 2 or 3
of above

ECOG: Eastern Cooperative Oncology Group performance status.

pearance of some lesions while others grew. Progres-
sive disease (PD) was defined as an increase in the
sum of the products of the cross-sectional greatest
diameters of measurable lesions. Stable disease (SD)
was defined as any condition between an MR and a
PD.

Statistical Analysis

Comparisons of response rates between the two dose
regimens were made with a chi-square test of homoge-
neity. Actuarial survival was estimated using the
Kaplan—Meier method,"” and comparison of survival
distributions for the two dose regimens were made
with a Wilcoxon log rank test.

RESULTS

Patient accrual to NBSG 90-06 took place between
September 26, 1990, and June 30, 1994. Forty-two pa-
tients were enrolled; their characteristics are depicted
in Table 2. There were 40 patients evaluable for toxicity
and 35 evaluable for response. Two patients from
MAQOP sites were inevaluable for toxicity or tumor re-
sponse because no data regarding these two patients
was ever submitted after they were enrolled. The other
five patients were inevaluable for response for the fol-
lowing reasons: One patient was on study for 16 days
but discontinued because of various toxicities; 1 pa-
tient went off study after 20 days because of delirium/
dementia that was attributed to other medications; 1
patient discontinued treatment after 21 days because
of myalgias; 1 patient stopped treatment after 21 days
to pursue unorthodox treatment in Mexico; and 1 pa-
tient was on study for 31 days, then died of pulmonary
embolism. One patient on Schedule B reported that
she was ceasing treatment after 43 days because of
nausea, vomiting, and malaise. Even though the proto-
col would not have required tumor measurements un-
til Week 9, a scan on Day 47 did show PD in her liver;
thus, she was considered to have PD.

TABLE 3

Treatment Toxicities for 40 Patients with Metastatic Melanoma Who
Were Enrolled in the NBSG 90-06 Trial of Dacarbazine, Carmustine,
Cisplatin, Tamoxifen, and Interferon-a2b

Schedule A Schedule B

No. of patients: 16 No. of patients: 24
ANC <1000: 3 ANC <1000: 9
ANC <500: 5 ANC <500: 3
ANC <200: 5 ANC <200: 2

Platelets <75,000: 2
Platelets <50,000: 4
Platelets <25,000: 10

Toxic deaths: 0

Other toxicities: none severe

Platelets <75,000: 3

Platelets <50,000: 5

Platelets <25,000: 10

Toxic deaths: 0

Other toxicities: 1 pulmonary
embolus

ANC: absolute neutrophil count; DVT: deep venous thrombosis.

TABLE 4
Response Rates for 42 Patients with Metastatic Melanoma Who Were
Enrolled in NBSG 90-06

PR MR® SD PD Inevaluable Total

All patients 10 2 10 13 7 42
Schedule A 6 2 3 4 3 18
Schedule B 4 0 7 9 4 24

PR: partial response; MR: minimal response; SD: stable disease; PD: progression of disease; CI: confi-
dence interval.

For evaluable patients:

“PR rate of 29% (95% CI, 15-43%).

®PR + MR of 34% (95% CI, 20-50%).

Toxicity

After an interim analysis revealed severe hematologic
toxicity, drug doses were modified as shown in Table
1. Toxicity data for each schedule of drug administra-
tion are shown in Table 3. Despite the reduction in
drug doses, there was still significant toxicity associ-
ated with Schedule B. Two patients went off study
because of drug-related toxicities, and both were being
treated per Schedule A.

Tumor Response

Table 4 shows the response rates for all patients
treated as well as for Schedules A and B. The overall
response rate was 29%, which was similar to that ob-
served in the multi-institutional Canadian randomized
trial utilizing these chemotherapy agents with or with-
out tamoxifen, but without interferon-a.®

Survival
Failure free and overall survival for all patients en-
rolled in this study are shown in Figure 1. There was
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FIGURE 1. Event free and overall

no survival difference for patients treated with the two
different regimens. The median duration of response
with Schedule A was 3.7 months compared with 4.5
months for Schedule B and 4.1 months for all respond-
ers. The median duration of survival was 8.9 months
for Schedule A, 9.4 months for Schedule B, and 8.9
months for all patients. Median survival for patients
who had a CR or PR was 10 months compared with
8.5 months for nonresponders.

DISCUSSION
We added interferon-a2b to what was then considered
the best available chemohormonal therapy in the
treatment of metastatic melanoma, in an effort to im-
prove the response rate and duration of response.
Prior experience with chemotherapy-interferon com-
binations suggested that this approach would not lead
to excessive toxicity.'®'® After the initiation of this
study, Pyrhénen et al. reported that the addition of
interferon-« to the four-drug combination of dacar-
bazine, vincristine, bleomycin, and lomustine resulted
in an overall response rate of 62% and a CR rate of
13%.'® In that trial, patients who had a CR had a me-
dian duration of response of 26.7 months, whereas
patients who had a PR had a median duration of re-
sponse of 6.6 months. Three of the six with CR were
still alive at the time of publication. In that study, the
investigators used doses of chemotherapy and inter-
feron that were lower than those used in NBSG 90-06.
In another trial, McLeod et al. combined dacar-
bazine (DTIC) and recombinant interferon-a2a and
reported a response rate of 34%.'° A subsequent con-
firmation study resulted in a response rate of 26%.'
In arandomized trial, Faulkson et al. observed a higher

survival are shown for 40 patients with
metastatic melanoma who were en-
rolled in the NBSG 90-06 trial of da-
carbazine, carmustine, cisplatin, ta-
moxifen, and interferon-a.

response rate and survival advantage with the combi-
nation of interferon-«2b and DTIC than with DTIC
alone." Investigators at City of Hope Medical Center,
Duarte, California, reported a 24% objective response
rate for the combination of cisplatin and interferon-«
in patients with metastatic melanoma.'® Based on the
disparate results emanating from these trials, it is un-
clear whether combination chemotherapy is actually
better than single-agent DTIC, and the precise role of
interferon-a in combination with or sequenced with
chemotherapy is still unclear.

The failure of the addition of interferon, as used
in this study, to increase the response rate or duration
of disease control was disappointing, especially in light
of the increased toxicity observed. The response rate
among patients who were evaluable for response was
similar to that observed in the multicenter Canadian
trial of chemohormonal therapy.® If one were to ana-
lyze response rate in our trial on the basis of intent to
treat, the observed response rate would drop from 29%
to 25% because 5 patients failed to continue the treat-
ment, primarily because of toxicity.

Since this study was initiated, several groups have
reported noteworthy chemobiotherapy combinations.
A group at the M. D. Anderson Cancer Center in Hous-
ton, Texas, has reported their experience using cis-
platin, vinblastine, and DTIC together with interferon-
« and interleukin-2 (IL-2) in a variety of schedules.*
Based on their sequential trials, they feel that it is im-
portant to give chemotherapy followed by biologic
therapy.

After the closure of NBSG 90-06, the CBRG em-
barked on a new protocol, NBSG 94-11, alternating
this same four-drug chemohormonal therapy with in-
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terferon-a and IL-2 in moderate doses in the outpa-
tient setting. The early results of that trial suggest that
when the biologic therapy is given after the chemohor-
monal therapy, rather than at the same time, the he-
matologic toxicity is much less severe.*'
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