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Summary. A total of 38 patients with metastatic melanoma 
received monthly chemotherapy with cisplatin at a dose of 
200 mg/m 2, per cycle; 14 received 20 mg/m 2 cisplatin i.v. 
on days 1-5  and 24 were given 100 mg/m 2 i.v. on days 1 
and 8. Objective responses were seen in 2/14 treated on 
days 1-5  and in 5 of 22 evaluable subjects receiving 
cisplatin on days 1 and 8, for an overall response rate of 
22%. The median survival of all patients was 6 months, 
with no significant difference observed between the two 
schedules. Severe neurotoxicity and myelosuppression 
were more common in patients treated on days 1 -  5. Two 
patients treated in this manner were bedridden due to 
neurotoxicity and four developed grade 4 leukopenia after 
the first cycle of chemotherapy. Only one patient treated 
with the divided-dose schedule became leukopenic during 
the first cycle, and none of the patients were debilitated by 
neurotoxicity. Thrombocytopenia was statistically more 
severe. Nausea and vomiting, fatigue, ototoxicity, and 
paresthesia were seen with equal frequency. Very high 
doses of cisplatin can be delivered with acceptable toxicity 
using a divided-dose schedule. As the response rate on this 
schedule appeared to be comparable with that achieved on 
the more toxic consecutive 5-day schedule, the former 
deserves to be tested in diseases known to show a dose 
response to cisplatin. However, in melanoma, administra- 
tion of 200 mg/m 2 per course did not appear to be as- 
sociated with a markedly improved response rate, com- 
pared with cisplatin alone at "standard" doses. 

Introduction 

Conventional chemotherapy results in tumor regression in 
15%-20% of patients with disseminated malignant mela- 
noma. Combination chemotherapy has not improved the 
response rate or the duration of response in this disease 
[5, 13]. 
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Three previous series using conventional-dose cisplatin 
reported responses in 10%-28% of patients, with an over- 
all response rate of 13.4% in 89 patients [3, 4, 17]. Prelimi- 
nary reports of intra-arterial cisplatin in melanoma sug- 
gest that the former appears to be superior to systemic 
cisplatin, possibly due to the higher regional concentra- 
tions of active agent attained with intra-arterial ad- 
ministration [14, 15]. That a dose response exists for 
cisplatin has also been suggested in a dose-escalation 
study of cisplatin in combination with the radioprotector 
WR-2721 at the University of Pennsylvania; the response 
rate increased as the monthly dose of cisplatin exceeded 
100 mg/m 2 [8]. 

Tumor regression has been reported in patients with 
cisplatin-refractory germ-cell cancers of the testes as well 
as ovarian cancers when 40 mg/m 2 cisplatin was given 
daily for 5 days [13]. Using'the same dose schedule, we 
undertook a study of very high-dose cisplatin in meta- 
static melanoma. Initially, patients received a total of 
200 mg/m 2 at doses of 40 mg/m 2 on days 1 - 5 ; because of 
unacceptable toxicity on this schedule, subsequent 
patients received 100 mg/m 2 on days 1 and 8 of a 28-day 
cycle. We report the efficacy and toxicity of high-dose 
cisplatin given on two separate schedules in patients with 
metastatic melanoma. 

Materials and methods 

Patients with pathologic evidence of metastatic melanoma 
were eligible if they were previously untreated and had 
measurable disease, an ECOG performance status of 0 -  3, 
a creatinine clearance of >60 cm3/min, and a serum 
creatinine value of < 1.5 rag%. Patients with detectable ab- 
normalities at 2,000 Hz on the pretreatment audiogram 
were excluded. This study was begun by the Puget Sound 
Oncology Consortium and was subsequently opened to 
other Southwest Oncology Group members. 

Consecutive-day schedule. Hydration with normal saline 
was initiated 12 h before the first dose of cisplatin at a rate 
of 250 cm3/h and continued until 12 h after the last dose. 
At 20-30  min prior to each dose of cisplatin, 20 mg 
furosemide was given i.v. A dose of 40 mg/m 2 cisplatin 
was reconstituted in 250 cc 3% saline and was given over 
30 min on 5 consecutive days. Daily serum electrolyte, cal- 
cium, magnesium, blood urea nitrogen (BUN), and 
creatinine values were determined both during therapy 
and for 1 week after its completion. 
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Divided-dose schedule. Hydra t ion  with normal  saline was 
ini t iated pr ior  to cisplat in adminis t ra t ion;  1 1 hydra t ion  
was given before and after the chemotherapy.  A dose of  
100 m g / m  2 cisplatin was reconst i tuted in 3% saline and 
was given over 30 min. Patients were seen on day 8, at 
which t ime a comple te  b lood  count was done and calcium, 
magnesium, BUN,  and creat inine levels were checked. 

Subsequent courses were repeated at 28-day intervals. 
Prior  to each cycle, a physical  examinat ion  was carr ied out 
and  a complete  b lood  count, measurements  of  serum cal- 
cium, magnesium, BUN, and creatinine levels, l iver func- 
t ion studies, a chest X-ray and an audiogram were 
repeated.  Tumor  measurements  were rechecked. 

Toxicity and dose adjustment. Dose modif ica t ions  were 
required for myelosuppress ion,  renal  insufficiency, 
and  neurotoxicity.  Modif ica t ions  for myelosuppress ion  
were made according to the nadi r  counts. Grade  1 
toxicity (WBC = 3 ,000-3,999 ce l l s /mm 3 or platelets = 
75,000-99,999) necessi tated a 25% dose reduct ion,  and 
grade 2 toxici ty (WBC = 2 ,000-2,999 ce l l s /mm 3 or  
platelets = 50,000-74,999) required a 50% dose reduction.  
When grade 3 (WBC = 1,000-1,999 ce l l s /mm 3 or 
platelets = 25,000-49,000) or grade 4 (WBC 
< l , 0 0 0 / m m  3 or platelets <25,000) myelosuppress ion  
developed,  chemotherapy  was withheld until  marrow 
recovery and the dose of  cisplatin was reinsti tuted at a 50% 
dose reduction.  I f  renal  impai rment  developed,  cisplat in 
chemotherapy was withheld until  the pre t rea tment  serum 
creatinine values fell to < 1.5% mg% and the est imated 
creat inine clearance exceeded 60 cm3/min. 

Chemotherapy  was discont inued in patients whose 
audiogram demons t ra ted  abnormali t ies  at 2,000 Hz. 
Ototoxici ty was considered to be mild  if  only t innitus 
developed,  modera te  i f  the pat ient  noted a funct ional  
hearing deficit, and severe if the patient  developed deaf- 
ness. Mild paresthesias and  loss of  deep tendon reflexes 
were not an indica t ion  for d iscont inuat ion of  therapy.  
However,  loss of  motor  strength or posi t ion sense, gait dis- 
turbance,  or the inabil i ty  to per form fine motor  move- 
ments were indicat ions  for discont inuing therapy.  Patients 
with disease progress ion were removed from the study. 

AlI patients received ant iemetic  therapy that included 
high-dose metoc lopramide  and dexamethasone;  addi t ion-  
al ant iemetic agents were given on an indiv idual  basis. All  
patients received magnesium supplementa t ion  of  16 mEq 
MgSO4 per  liter o f  hydra t ion  fluid. 

R e s u l t s  

A total of  38 pat ients  received high-dose cisplatin therapy 
(200 m g / m  2 per 28 days), 14 on days 1 - 5  and 24 on days 
1 and 8. The pat ient  characterist ics for these two schedules 
are given in Table  1. These two groups were comparab le  
with respect to age, disease-free interval,  and  sites of  dis- 
ease. A median  of  two cycles were given on the divided-  
dose schedule vs a median  of  one cycle on the daily 
schedule. One pat ient  on the daily schedule required dis- 
cont inuat ion of  therapy because of  neurotoxici ty;  the 
remainder  demons t ra ted  disease progression.  

The response to therapy was evaluable in all 14 
patients t reated on the daily x 5 schedule. Two responses 
(14%) were observed:  one was complete,  lasting 9 months,  
and  one was part ial ,  lasting 11 months.  Three patients ex- 
per ienced disease stabil ization. In all, 12 patients died of  

Table 1. Patient characteristics 

Days Days 
1-5 1,8 

Patients (n) 14 
Men: women 6:8 
Median age (range) in years 47 (27-73) 
Disease-free interval (range) 9 months 

(O-lOl) 
Metastatic at diagnosis 2 
Sites of disease: 

Liver 5 (36%) 
Non-liver 8 (64%) 
Solitary site 5 (36%) 
2 sites of disease 4 (29%) 
> 2 sites of disease 4 (29%) 

Median number of cycles (range) 1 (1-  3) 

24 
14:10 
52.5 (26- 64) 
14 months 
(0 - 97) 
4 

11 (46%) 
13 (54%) 
8 (33%) 

10 (42%) 
6 (25%) 
2 (1-3.5) 

Table 2. Toxicity of cisplatin by schedule 

Days Days 
1 - 5  1, 8 

Patients treated (n) 14 24 
Nausea and vomiting grade 1 + 2 14 
Nausea and vomiting grade 2 + 6 6 
Nausea and vomiting grade 3 + 3 1 
a ;  

< 500 3 1 
500 - 1,000 0 0 
1,000 - 1,500 1 1 

Platelets: 
< 20,000 2 0 
20,000 - 50,000 0 0 
50,000- 75,000 1 0 
75,000- 100,000 2 1 

Neurologic toxicity: 
Numbness 2 1 
Weakness 2 2 
Fatigue 1 3 
Ototoxicity grade 1 + 2 2 
Ototoxicity grade 2 + 2 5 
Tinnitus 1 2 

Tremors 1 0 
Mucositis 1 0 
Hot Flashes 1 1 
Edema 1 1 
Diarrhea grade 1 + 1 0 
Diarrhea grade 2 + 3 0 
Poor quality of life 1 

their disease and 2 are alive with progressive disease. The 
median  survival for patients t reated daily was 7 months. 
Of  the 24 patients t reated on the d iv ided-dose  schedule, 23 
were evaluable for response,  as 1 pat ient  refused therapy 
on day 8 of  the first cycle. One pat ient  achieved a complete  
response and five exper ienced part ia l  responses,  for an 
overall  response rate of  26%. A total  of  18 patients died of  
their  disease, 5 are alive with progressive disease, and 1 
pat ient  is in complete  remission 3 + months after begin- 
ning therapy.  The latter pat ient  underwent  part ia l  remis- 
sion of  an abdomina l  mass after three cycles of  cisplat in;  
as this was the sole site of  disease, debulking was carried 
out and the surgical specimen contained only necrotic  
tumor. The median  survival for this group was 4.5 months.  
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Table 3. Response and survival 

Days Days 
1-5 1,8 

Patients treated (n) 14 24 
Not evaluable 0 1 
Response evaluable 14 23 
Complete response I (7%) 1 (4%) 
Partial response 1 (7%) 5 (21%) 
Stable disease 3 (21%) 0 
No response 9 (64%) 17 (74%) 
Median survival 7 months 4.5 months 

A comparison of the two different schedules is sum- 
marized in Table 2. Nausea and vomiting was the most 
common toxicity, experienced by 11 patients (79%) treated 
on days I - 5  and 21 (88%) treated on the divided-dose 
schedule. Marrow toxicity was more severe on the 5-day 
schedule. Four patients (28%) developed leukopenia 
during the first cycle - three had grade 3 and one, grade 
1 leukopenia; three of these patients required hospitaliza- 
tion for antibiotics treatment while febrile. In contrast, 
only two patients (8%) treated on the divided-dose sched- 
ule experienced leukopenia, one during the first cycle and 
one during the third; one of these patients required 
hospitalization for fever. Likewise, thrombocytopenia was 
more common on the 5-day schedule (36% vs 4%). 
Neurologic complications occurred with equal frequency 
on both schedules and was not correlated to the level of 
serum magnesium. However, although two patients in 
each treatment group complained of "weakness", severe 
weakness resulting in the patient's being bedridden devel- 
oped in two patients treated on days 1-5  but was not ,ob- 
served in those given the divided dose. The cumulative 
cisplatin dose for these two patients was 200 mg/m 2. 
Fatigue, ototoxicity, and numbness occurred equally in 
both groups. The survival for all patients on study is il- 
lustrated in Table 3; the median survival for all patients 
was 6.0 months. 

Discussion 

Aggressive hydration has shifted the dose-limiting toxicity 
of cisplatin from nephrotoxicity to neurotoxicity. With 
conventional-dose cisplatin in gynecologic malignancies, 
the development of peripheral neuropathy has been corre- 
lated with the development of hypomagnesemia as well as 
with the cumulative dose of cisplatin. The importance of 
maintaining a normal serum magnesium level is uncertain, 
as the development of hypomagnesemia is directly related 
to the cumulative dose of cisplatin. In all, 70% of patients 
receiving cumulative doses of cisplatin in excess of 600 mg 
at "standard" doses per individual course developed 
neuropathy [21. Ozols et al. [13] initially reported a severe 
sensory neuropathy resulting in ataxia in women with 
ovfirian cancer who were treated with cisplatin at 
40 mg/m 2 on days 1 -5 .  Most had received high cumula- 
tive doses of cisplatin during prior treatment. Severe 
neurotoxicity was not seen in men with cisplatin-refrac- 
tory germ-cell cancers treated in the same manner [13]. It 
was postulated that severe neurotoxicity was unique to an 
older group of women who received high cumulative 
cisplatin doses. 

Since Ozol's initial report, severe neuropathy has been 
reported in the majority of men treated on the 5-day 
schedule [11, 12]. The two patients in the present series 
who developed ataxia shortly after the first cycle of 
cisplatin had not previously received cisplatin. The plasma 
pharmacokinetics of cisplatin have been determined in 
patients with non-small-cell lung cancer who were treated 
on the 5-day schedule of very high-dose cisplatin as well as 
in those treated on days I and 8 (divided-dose schedule). 
As the terminal half-life of the plasma ultrafiltrate of 
cisplatin is 40 h, a daily schedule for 5 days results in the 
accumulation of ultrafiltrate platinum, which is avoided 
on the divided-dose schedule [7]. Neurotoxicity appears to 
be related to the cumulative dose of cisplatin as well as the 
cumulative levels of ultrafiltrate platinum. 

Life-threatening myelosuppression is rarely observed 
with conventional-dose cisplatin. In contrast, the very 
high-dose, daily schedule results in grade 4 leukopenia in 
29%- 89% of patients and in grade 4 thrombocytopenia in 
50%-90% [11, 13]. Marrow toxicity develops after chronic 
cisplatin administration; that myelosuppression was seen 
in patients on the daily schedule but not in those receiving 
the divided dose suggests that ultrafiltrate platinum levels 
are also important. 

A dose response to cisplatin has been established for 
germ-cell cancers of the testes and ovarian and, possibly, 
head and neck cancers [4, 6, 17]. The response rates 
achieved on both of the present schedules of very high- 
dose cisplatin appeared similar to those reported for 
standard-dose cisplatin in disseminated melanoma. This 
study was not designed to compare the efficacy of "high-" 
and "standard-" dose schedules and the numbers are too 
small for any firm conclusions to be drawn. In non-small- 
cell lung cancer, the response rate to very high-dose 
cisplatin is considerably higher than that reported for con- 
ventional-dose cisplatin given as a single agent (35% vs 
13%) [15]. Again, although a direct comparison of the two 
schedules was not attempted in lung cancer the response 
rates to high-dose cisplatin on the divided-dose schedule 
were comparable with those seen on the 5-day schedule, 
with much less myelosuppression and severe neuropathy. 
Because the divided-dose schedule is as dose-intensive as 
the daily schedule, we are investigating the former in set- 
tings where a dose response to cisplatin appears to exist. 
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