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Abstract
Melanoma is considered a chemotherapy-resistant tumor, but in fact several chemotherapeutic
agents show single-agent activity at the level of 10% to 15%, similar to the efficacy of the
chemotherapeutic armamentarium used against other tumor types. Several combination
chemotherapy regimens have been tested, but no survival benefit has been demonstrated. Few of
these trials have been compared with standard dacarbazine (DTIC) in an adequately powered
randomized trial, and even the largest of these trials were only powered to detect unrealistically
large improvements in overall survival. In this article, the authors review past chemotherapy trials
and the current state of chemotherapy for melanoma. Looking to the future, the authors are
encouraged by recent observations that the addition of sorafenib to DTIC (or temozolomide) can
increase response rates and survival. The authors suggest that this could form the core on which
additional active chemotherapeutic drugs could be added with the hope of developing a regimen
that improves overall survival. This paradigm of stepwise addition of active chemotherapeutic
drugs has been successful in the development of chemotherapy regimens that improve survival in
other solid tumor systems. In colon carcinoma, for example, the current regimens were built on
fluorouracil (5FU)/leucovorin, which has similar activity to DTIC in melanoma. This could serve
as a model for studies on melanoma.
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SINGLE AGENTS AGAINST MELANOMA
Dacarbazine

DTIC has been considered the standard of care for metastatic melanoma since 1972 and can
induce objective responses in some patients. It is a pro-drug that requires conversion in the
liver to 5-(3-methyl-1-triazeno)imidazole-4-carboxamide (MTIC), the active compound. The
typical DTIC dose is 850 to 1,000 mg/m2 every 3 weeks.

Among the 8 randomized trials in which DTIC was used as a comparator arm since 1992,
more than 1,000 patients have been treated with DTIC with an overall response rate of
13.4% and median survivals ranging from 5.6 months to 11 months (Table 1). Most of the
responses were partial although complete responses did occur occasionally. Given the low
response rate, it is unrealistic to expect DTIC to have an effect on median survival, but it is
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likely that there is an effect on survival in the responding patients. In considering the 5 trials
in which 1-year survival was reported, the average overall 1-year survival rate was 27% (see
Table 1). Thus, any new chemotherapy regimen for melanoma should aim for a response
rate greater than 13.4%.

Temozolomide
Temozolomide (TMZ) is administered orally and, like DTIC, is a pro-drug that converts to
the active compound, MTIC. Unlike DTIC, TMZ does not require the liver for conversion to
MTIC. In a randomized trial comparing TMZ given for 5 days every month with DTIC
given once every 3 weeks, there was no difference in response rate or survival.1

Despite this, TMZ offers 2 potential advantages over DTIC. TMZ readily crosses the intact
blood-brain barrier and can then convert to MTIC raising the possibility that TMZ would
have enhanced activity against brain metastases. Unfortunately, the objective response rate
of melanoma brain metastases to TMZ is low,2 although there is some indication that
treatment with TMZ is associated with a lower incidence of progression of disease in the
brain.3,4

Another potential advantage of TMZ is that, as an oral agent, continuous dosing is feasible.
An extended-dosing schedule of 75 mg/m2/day for 42 days followed by 14 days off has been
used in several clinical trials. This schedule provides 6 weeks of continuous drug exposure
and delivers 50% more drug over 2 months compared with the standard schedule of 5 days
every month. However, a phase II trial using extended-dosing TMZ showed only a 12.5%
response rate,5 which is not different from what would be expected with standard-dosing
TMZ or with DTIC.

Several investigators have looked into the mechanism of TMZ resistance. One of the
methylation targets of TMZ is the O6 position of guanine, which is repaired by the enzyme
methylguanine methyltransferase (MGMT). Loss of MGMT expression, as measured by
MGMT promoter methylation, has been correlated with an improved response rate to TMZ
in glioblastoma6 and glioma,7 and with progression-free survival in glioblastoma.6

However, in melanoma patients, it has not been possible to detect a correlation between
response to DTIC or TMZ and loss of MGMT tumor expression.5,8,9 Efforts to inhibit
MGMT have not been successful to date.10,11 This experience suggests that in melanoma,
mechanisms other than MGMT expression are important for TMZ resistance.

Platinum Analogs
Cisplatin—Cisplatin has significant single-agent activity in melanoma ranging from 10%
to more than 20%12-15 with an average of 14.4% (Table 2). There is some suggestion that
doses of less than 80 mg/m2 are associated with lower response rates compared with doses
of more than 80 mg/m2, although this has not been tested in a randomized setting. High
doses of cisplatin (≥150 mg/m2) have generally not been associated with improved response
rates.16

Carboplatin—Carboplatin has been tested in 3 phase II clinical trials and found to have a
response rate similar to cisplatin in melanoma patients (see Table 2). Casper treated 43
patients with 400 mg/m2 carboplatin every 4 weeks and noted 7 overall responders (16%)
with 1 complete response lasting 16 months.17 Additional phase II testing with the same
dosing and schedule demonstrated an 11% overall response rate with 3 out of 27 patients
responding with a medium survival of 4.7 months.18 Similar data were obtained by Evans19

in a phase II trial, in which 5 out of 26 evaluable (19%) patients responded to 400 mg/m2

carboplatin every 4 weeks. Currently, carboplatin is administered at a dose calculated to
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result in an area-under-the-concentration curve (AUC) of 5 or 6 mg min/mL, although there
are no single-agent data testing carboplatin using this dosing method for melanoma.
Myelosuppression is the main adverse effect; thrombocytopenia is a dose-limiting toxicity.

Nitrosoureas
Carmustine (BCNU), lomustine (CCNU), and fotemustine all have single-agent activity in
melanoma (see Table 2). BCNU has shown response rates ranging from 10% to 20%.20-22

Fotemustine, a nitrosourea available in Europe, may be the most active, with response rates
over multiple clinical trials averaging 22%.23-26 In addition, although nitrosoureas are lipid-
soluble and cross the blood-brain barrier, only fotemustine was found to have a 25%
response rate for cerebral metastasis.24 In a phase III clinical trial of fotemustine (100 mg/
m2 weekly for 3 weeks) versus DTIC (250 mg/m2/day for 5 days every 4 weeks), the
response rate for fotemustine was 15.2% versus 6.8% for DTIC.27 The median time to brain
metastasis was 22.7 months for fotemustine versus 7.2 months for DTIC. Toxicities
associated with nitrosoureas include myelosuppression, which can be prolonged, and
gastrointestinal toxicities.

Taxanes
Docetaxel—Preclinical studies indicate that taxanes disturb the cytoskeleton architecture
and stabilize microtubules causing mitotic arrest. Docetaxel showed an average response
rate of 11.4% in 3 phase II clinical trials (see Table 2). Enzig administered 100 mg/m2

docetaxel every 3 weeks to chemotherapy naive patients. Two out of 35 (6%) patients
responded with 1 complete response. Both these responses lasted longer than 2 years.28

Using the same dosing and schedule, a second trial was performed at MD Anderson with 5
out of 40 (12.5%) patients responding, with 1 complete response and overall median
survival time of 13 months.29 In a third phase II clinical trial, 38 patients were also treated
with 100 mg/m2 docetaxel every 3 weeks and evaluated after 2 cycles; 5 partial responses
were noted in the 30 evaluable patients (17%).30 In these studies the most common
hematological toxicity was neutropenia. Additional toxicities included peripheral
neuropathy, fatigue, fluid retention, oral mucositis, and hypersensitivity reactions.

Paclitaxel—Multiple phase I/II trials have been carried out with differing dosing schedules
for paclitaxel (see Table 2). In a phase I trial with paclitaxel administered at 200 to 275 mg/
m2 over 24 hours every 3 weeks, there were 4 partial responses noted in the 12 patients
enrolled.31 A phase II trial with paclitaxel administered at 250 mg/m2 over 24 hours every 3
weeks in 25 patients resulted in 3 partial responses (12%); a further 4 patients had durable
objective regression although failing to qualify for partial response.32 An additional 28
evaluable patients were studied in a second phase II study of paclitaxel administered at 250
mg/m2 over 24 hours. Four patients (14%) had objective responses with 3 complete
responses.33 Weekly paclitaxel has also been tested in phase II clinical trials but with little
success. A phase II study with paclitaxel administered at 80 mg/m2 over 1 hour weekly for 3
weeks every 4-week cycle had no responses in the 25 patients enrolled.34 However, 8
patients showed stable disease. A phase II trial performed with paclitaxel administered at 90
mg/m2 on days 1, 5, and 9 every 3 weeks demonstrated a 15.6% response in 5/32 patients.35

In general, toxicities associated with paclitaxel included neutropenia, peripheral neuropathy,
which can be a dose-limiting toxicity, and fatigue.

Chemotherapy Drugs with Little Activity in Melanoma
Some chemotherapy drugs have been tested and found to have little activity against
melanoma. In a phase II study, 30 mg/m2 of melphalan was given to 17 patients with
melanoma with a median of 2 cycles administered without any responses.36 Phase II studies
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with ifosfamide have also been disappointing. Of 12 metastatic melanoma patients, none
responded to 3 g/m2 ifosfamide administered on days 1 and 2 every 3 weeks.37 Multiple
clinical trials concluded that camptothecans have minimal activity in the treatment of
metastatic melanoma. Only 3 patients with metastatic melanoma responded out of 72 (4%)
cumulative patients treated in 4 phase I/II clinical trials with irinotectan or topotecan single
agent or in combination with docetaxel.38-41 Combining 4 phase II trials with doxorubicin,
only 4 out of 90 (4%) patients with metastatic melanoma responded to liposomal
doxorubicin.42-45

ADDITION OF ANTIANGIOGENIC DRUGS TO DACARBAZINE OR
TEMOZOLOMIDE

Because tumors larger than 1 mm must recruit blood vessels to grow, antiangiogenic drugs
were anticipated to have single-agent activity, although in melanoma, these agents have
shown fairly limited activity so far. However, one thought was to combine these drugs with
active chemotherapy agents. Hwu and colleagues tested whether the activity of extended-
dosing TMZ could be enhanced by adding 1 of 2 weak antiangiogenic agents: thalidomide
or interferon-α2b. Although these drugs have little activity against melanoma as single
agents, phase II trials combining either thalidomide or low-dose interferon-α with extended-
dose TMZ demonstrated objective response rates of approximately 30%.46,47 This result,
seen in two trials, was twice the response rate observed with extended-dose TMZ alone (see
Table 2) and suggested the potential value of the addition of an antiangiogenic drug to TMZ.
Subsequent studies with TMZ and thalidomide have reported high rates of thromboembolic
events indicating that thalidomide’s therapeutic index may be too narrow in melanoma
patients.

Sorafenib is a tyrosine kinase inhibitor that has activity against VEGFR and BRAF. Like
bevacizumab, thalidomide, and interferon-α, sorafenib has little activity as a single agent in
melanoma. However, in a trial of 101 patients with melanoma randomized to DTIC ±
sorafenib, the combination of DTIC + sorafenib was associated with a doubling of the
response rate, a doubling of the median progression-free survival, and a 50% improvement
in progression-free survival at 9 months.48 With only 101 patients, it is not surprising that
this improved response rate and progression-free survival rate were not associated with a
detectable improvement in overall survival. Results of trials with TMZ and sorafenib,
published only in abstract form to date, show similar results; the addition of sorafenib was
associated with a response rate of 26%.49

The observations from phase II trials of TMZ combined with thalidomide or interferon-α as
well as a randomized trial of DTIC ± sorafenib are consistent with the idea that combining
TMZ or DTIC with an antiangiogenic drug can double the objective response rate. With
further improvement in the response rate, or with larger trials, an improvement in overall
survival should be possible.

COMBINATION CHEMOTHERAPY REGIMENS
Because there are several chemotherapy drugs that have single-agent activity in melanoma
(discussed earlier), there is rationale for combining drugs into combination regimens. Many
of the combination regimens tested in melanoma have combined DTIC with immunologic
agents (eg, interferon, interleukin-2), hormones (eg, tamoxifen), or novel biologic agents
such as bcl-2 antisense each of which individually have shown little single-agent activity. In
this section, some of the common combinations of cytotoxic chemotherapeutic regimens
used in melanoma are discussed and the few phase III randomized trials that have been
published are highlighted.
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Dacarbazine/Carmustine/Cisplatin/Tamoxifen (Dartmouth Regimen)
This regimen was first described in 1984 and a 55% response rate was observed in 20
melanoma patients.50 A subsequent series of single institution studies confirmed high
response rates of 40% to 50%.51-54 Some reports suggested that the addition of tamoxifen
was important for the high response rate even though tamoxifen has no single-agent activity
in melanoma; other reports did not agree.55 A multi-institutional, phase III randomized trial
compared the Dartmouth regimen directly to single-agent DTIC in 240 patients with
metastatic melanoma.56 The response rate was 18.5% in the combination chemotherapy
cohort compared with 10.2% in the DTIC cohort. Although this difference was not
statistically significant (P = .09), there was a statistically significant increase in response rate
associated with the combination regimen among the cohort of patients with M1a or M1b
disease. There was no significant difference in survival in this trial powered to detect a 50%
improvement in median overall survival.

Subsequently, a smaller randomized trial was reported that compared this combination to
DTIC/interferon-α.57 This trial showed a higher response rate in the experimental and
control arms (26.4% versus 17.3%) but the difference was not statistically significant. The
trial also failed to show a statistically significant improvement in overall or 1-year survival.

Cisplatin/Vinblastine/Dacarbazine
Cisplatin/vinblastine/dacarbazine (CVD), a combination chemotherapy regimen developed
at the MD Anderson Cancer Center, consists of 3-week cycles of cisplatin 20 mg/m2/day ×
4; vinblastine 2 mg/m2/day × 4, and DTIC 800 mg/m2 on day 1. In a single institution phase
II trial with 50 evaluable patients, a response rate of 40% was achieved with an estimated 1-
year survival of 50%.58 In a randomized trial against biochemotherapy in which CVD was
the control arm, the same investigators reported that CVD showed an objective response rate
of 27% and an estimated 1-year survival of approximately 40%.59 This single institution
experience shows that the regimen is associated with a response rate 2 to 3 times higher than
with DTIC and a 1-year survival rate twice as high as DTIC. Of course, it is difficult to
control for patient selection bias and there has been no peer-reviewed published study
comparing the CVD regimen to DTIC.

Carboplatin/Paclitaxel
Preclinical studies support synergistic actions between cisplatin and paclitaxel,60 and this
combination has shown some clinical activity in melanoma in chemotherapy-naive patients.
A combination of carboplatin at an AUC of 7.5 and paclitaxel at 175 mg/m2 over 3 hours
was administered to 17 patients in a phase II trial.61 There was a 20% response rate with 3
partial responders in the 15 evaluable patients, with a median survival of 9 months. Grade III
or IV hematological toxicities occurred in 11/15 (73%) of those treated during the clinical
study. A larger phase II study for second line therapy revealed few responses.62 In this
randomized trial, paclitaxel monotherapy was administered at 100 mg/m2 weekly for 6
weeks then 2 weeks off, versus paclitaxel 80 mg/m2 and carboplatin 200 mg/m2 weekly for
6 weeks and 2 weeks off. Forty patients were enrolled and overall response rates were less
than 10% for both arms. More recently, albumin-bound paclitaxel has also been tested with
carboplatin in a phase I trial with 3 out of 10 treated patients obtaining a partial response.63

Recently, sorafenib has been tested in combination with carboplatin and paclitaxel. A phase
I trial with 38 patients (24 with melanoma, most having progressed after prior therapy)
received sorafenib either 100, 200, or 400 mg twice daily on days 2 to 19 of a 21-day cycle
with carboplatin at AUC 6 and paclitaxel at 225 mg/m2 administered on day 1.64 The overall
response was 10 out of 24 treated patients with 1 complete response. These encouraging
response rates prompted 2 phase III trials of carboplatin and paclitaxel with or without
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sorafenib. The first trial treated 270 patients who had previously progressed on systemic
chemotherapy with paclitaxel at 225 mg/m2 and carboplatin at AUC 6 once every 3 weeks
with or without sorafenib at 400 mg twice daily on days 2 to 19. There was no difference in
progression-free survival, which was the primary endpoint, or in response rate.65 The
control group (no sorafenib) showed a response rate of 11% with a median progression-free
survival of 17.4 weeks; the median overall survival was 42 weeks. The cohort receiving
sorafenib had essentially identical outcomes. That the addition of sorafenib to carboplatin/
paclitaxel did not improve response rate contrasts with the original observations in the phase
I trial64 and with the observations of McDermott who showed that sorafenib doubled the
response rate to DTIC.48 This difference may be explained by the different chemotherapy
regimens or by the fact that the DTIC/sorafenib patients were chemotherapy-naive. A
second, larger phase III cooperative group trial randomizing previously untreated melanoma
patients to carboplatin and paclitaxel with or without sorafenib has finished accrual and is
awaiting the results of overall survival as the primary endpoint.

Myeloablative Chemotherapy Regimens with Autologous Bone Marrow Rescue
The concept of combination chemotherapy has been pushed to the extreme by several
investigators who explored the use of myeloablative chemotherapy using alkylating agents
at potentially lethal doses followed by autologous bone marrow rescue.66-77 Among 263
evaluable patients with metastatic melanoma in 12 studies, there was an overall response
rate of 52% with individual trials showing response rates ranging from 22% to 61% (Fig. 1).
There were 33 reported complete responders (12.5% complete response rate) but the
duration of the complete response was generally short. Few complete responders maintained
a complete response longer 12 months.67,69 This experience confirms that alkylating agents
can induce responses in up to half of melanoma patients if the doses are sufficiently high.
However, complete responses remain infrequent and are generally short-lived.

Phase III Trials of Combination Chemotherapy in Melanoma
Although many phase III trials have been published comparing combination therapy with
DTIC, this article focuses only on the trials comparing combination chemotherapy with
DTIC. Of the combination chemotherapy regimens tested in melanoma over the past 30
years, there are only three published randomized trials comparing with DTIC that have
accrued at least 50 patients in each cohort. As noted earlier, the Dartmouth regimen was
compared with DTIC and showed an increased objective response rate but no overall
survival benefit.56 The trial was sufficiently powered to detect a 50% improvement in
survival.

A second randomized trial was a 3-armed trial in which patients were treated with either
DTIC/Bacillus Calmette-Guerin (BCG) (N = 130), or DTIC/bleomycin/hydroxyurea/BCG
(N = 161), or the combination without BCG (N = 95).78 Patients receiving combination
chemotherapy had a 29% response rate compared with an 18% response rate in the DTIC
cohort, which was a statistically significant difference; BCG had no detectable effects on
response. With this number of patients, the trial was sufficiently powered to detect a median
survival difference of approximately 50%. Perhaps not surprisingly, there was no overall
survival difference observed although responders showed significantly improved survival
over nonresponders.

A third trial compared DTIC with DTIC + vindesine.79 In that trial, 9/51 (18%) patients
treated with DTIC responded compared with 15/59 (25%) of patients treated with the
combination. The difference was not statistically significant nor was the difference in
median survival, although again, responders showed significantly improved median survival
over nonresponders (11.7 versus. 3.4 months; P < .0001).
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These 3 randomized trials showed that combination chemotherapy induced objective
responses more frequently than DTIC although the response rates were still less than 30%.
Neither of the 2 trials that looked at overall survival was able to detect a benefit in median
overall survival, but neither was powered to detect a difference of less than 50%. It seems
unlikely that chemotherapy regimens with objective response rates this low would be
associated with a 50% improvement in median overall survival. It is possible that these
regimens can improve median overall survival by a smaller margin, but much larger studies
would have been needed to detect this.

ADJUVANT CHEMOTHERAPY FOR MELANOMA
The role of adjuvant chemotherapy in melanoma has been recently reviewed.80 In other
tumor types in which adjuvant chemotherapy has been shown to improve median overall
survival, the magnitude of improvement ranged from 4% to 35%. Thus, adjuvant trials in
melanoma should be powered to detect small improvements in overall survival. To detect
even a 30% improvement in survival with 80% power, a 2-arm adjuvant trial would need
more than 500 patients. In addition, active adjuvant chemotherapy regimens generally have
activity in the metastatic setting of at least 20%. Thus, the guiding principles for developing
adjuvant chemotherapy in melanoma should be a regimen associated with at least a 20%
response rate.

Given the requirements of a treatment regimen with at least a 20% response rate and a
clinical trial design with at least 500 patients, there has not yet been a realistic test of
adjuvant chemotherapy in melanoma patients. The trial that comes closest to an adequate
test was reported by Veronesi and colleagues81 published 25 years ago. In this 4-arm study,
761 patients were randomized to DTIC, BCG, DTIC 1 BCG, or observation after complete
surgical resection. There was no survival difference at 3 years. Even this trial does not meet
the requirements of adequate statistical power or of an adequately active treatment regimen.
Although this is the largest adjuvant chemotherapy trial on melanoma, it only had the power
to detect a benefit of at least 50% improvement in survival – clearly outside what has ever
been seen in other tumor types. As noted earlier, the response rate of DTIC in the metastatic
setting is less than 20%.

Other adjuvant chemotherapy trials have been reported but these were so under-powered as
to be uninformative. Adjuvant chemotherapy trials in melanoma should not be carried out
unless they use a regimen with at least a 20% response rate in the metastatic setting and are
adequately powered to be able to detect improvements in overall survival as small as 30%.

THE FUTURE
DTIC (or TMZ) remains the standard chemotherapy treatment of metastatic melanoma
although it is not known if there is a small overall survival benefit associated with treatment.
Combination chemotherapy regimens can induce objective responses in a higher proportion
of patients than DTIC alone although the 2 largest randomized trials did not detect an overall
survival benefit compared with DTIC. Because these trials were powered only to detect a
large difference in survival (>50%), it remains possible that combination chemotherapy can
improve survival by a smaller margin. However, larger studies with at least 400 patients per
cohort would be needed to detect these small benefits. One option to develop combination
chemotherapy regimens that improve overall survival would be to conduct randomized trials
using active combinations with a sufficient number of patients to detect a realistic
improvement in survival. Studies of this size have been difficult to conduct on melanoma.
Indeed, the largest randomized trial ever conducted on melanoma had a total of 771
patients.82 Therefore, although current combination chemotherapy regimens might be
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associated with a small improvement in overall survival, it seems unlikely that the
melanoma community will be able to conduct a trial large enough to test this hypothesis.

Another option would be to develop a combination treatment with a higher response rate
that would be expected to improve overall survival to a level more easily detected. The
experience with metastatic colon cancer may be useful. Since the 1960s, 5FU had been the
standard therapy, which, like DTIC, induced responses in less than 15% of patients but was
not believed to improve overall survival. The addition of leucovorin, a drug with no single-
agent activity itself, almost doubled the objective response rate but it still was not clear if
this improved overall survival. This may be analogous to the recent observations that
addition of sorafenib to DTIC or to TMZ can double the response rate in metastatic
melanoma but may not affect overall survival. Building on 5FU/leucovorin, the colon cancer
community added chemotherapy drugs that had 10% single-agent activity: oxaliplatin or
irinotecan. This further increased the response rate to the point that a benefit in overall
survival could be demonstrated. However, to detect these improvements, the randomized
trials had 695 and 795 patients, respectively. In the melanoma field, we might build on the
results with DTIC/sorafenib by adding either cisplatin or carboplatin. This stepwise
approach could lead us to a combination chemotherapy regimen that improves overall
survival but larger randomized trials than in the past must be run to detect important
improvements in overall survival.

A third option is to focus on responders. Most investigators have observed that patients who
respond to therapy live longer. Many have rejected these observations arguing that this
observation could be explained by selection bias and that patients who tolerate and respond
to therapy are more likely to live longer anyway. However, survival improvement among
responders has been reported in several randomized chemotherapy trials78,79,83 in which this
bias would not exist. There are long-term survivors among responders, which is not seen in
untreated patients.

This cohort of responding patients should be studied to understand why they respond to
treatment. There are currently many genetic tools that allow us to genotype tumors (or
patients) before therapy and then see which genetic changes correlate with response to
treatment. This approach is being used with so-called “targeted therapy” agents and is
beginning to be used for chemotherapy in other tumor types. Instead of considering the
small proportion of melanoma patients who respond to treatment as statistical aberrations,
they should be viewed as consistent but low frequency events worthy of study that could
give us clues leading to improved therapy.
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Fig. 1.
Response rates of trials using myeloablative chemotherapy followed by autologous bone
marrow rescue.
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Table 1
Efficacy of DTIC in randomized trials since 1992 in which DTIC was the control arm

Trial
Number in
DTIC Arm

Number of DTIC
Responders

Response
Rate to DTIC(%)

Median Overall
Survival (mo)

1 y Overall
Survival (%)

Cocconi
 et al84

52 12 23 6.7 30

Thomson
 et al85

83 14 17

Avril et al27 117 8 7 5.6

Chapman
 et al56

116 12 10 6.3 27

Bajetta etal86 82 16 20 11

Falkson
 et al87

69 22 32 10 20

Middleton
 et al1

149 28 19 6.4 22

Bedikian
 et al82

385 29 8 7.8 30

Total 1055 141
13.4

a 27 (average)

a
The total DTIC responders/total treated.
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Table 2
Efficacy of other single-agent chemotherapy drugs in melanoma

Agent
No. of Evaluable
Melanoma Patients

No. of
Responders

Response
Rate(%)

Temozolomide (205) (27) (13.2)

 Middleton1 156 21 13.5

 Rietschel5 49 6 12.5

Cisplatin (104) (15) (14.4)

 Chary15 11 3 27

 Goodnight13 10 1 10

 Schilcher14 16 4 25

 Al-Sarraf12 67 7 10

Carboplatin (96) (15) (15.6)

 Casper17 43 7 16

 Chang18 27 3 11

 Evans19 26 5 19

Fotemustine (314) (69) (22)

 Calabresi23 30 6 20

 Jacquillat (brain)24 153 37 24.1

 Schallreuter26 19 9 47.3

 Avril27 112 17 15.2

BCNU (119) (22) (18.5)

 Ramirez20 99 19 19

 De Vita21 20 3 15

Paclitaxel (122) (16) (13.1)

 Weirnik31 12 4 33

 Legha32 25 3 12

 Einzig33 28 4 14

 Walker34 25 0 0

 Bedikian35 32 5 15.6

Docetaxel (105) (12) (11.4)

 Einzig28 35 2 5.7

 Bedikian29 40 5 12.5

 Aamdal30 30 5 16.7

Numbers in parentheses are the totals from the trials listed. Response rates in parentheses are the percent total responders among the total number
treated.
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