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Abstract 
A fast cisplatin clearance may reduce exposure time of tumor 

cells to the drug, and thus impair the expected effects of dose 
escalation. This hypothesis was tested in 23 patients with bulky 
metastatic germ cell tumors of the testis, treated with etoposide, 
bleomycin and high-dose cisplatin (60 mg/mz/24 hx4). The daily 
dose was retrospectively calculated in mg/l EDTA clearance/24 
h. A daily dose of 60 m g / d  of cisplatin in a person with a body 
surface of 1.7 mz and EDTA clearance of 100 rnl/min was equiv- 
alent to 0.69 mg cisplatid EDTA clearancel24 h. In the whole 
group, 10 patients had complete remission (CR), 10 partial re- 
sponse (PR) and 3 progressive disease (PD). The mean daily 
cisplatin dose (X) in the whole group was 0.86 mg/l EDTA 
clearance/24 h (range 0.35-2.00). For patients with CR, X f SD 
was 1.00t0.46, for those with PR 0.8020.44, and for those with 
PD only 0.61+0.07. A cisplatin dose over 0.86 mg/l EDTA clear- 
ancei24 h X 4 was obtained in 6110 patients with CR versus 2/13 
patients with PR + PD. Patients with PD received a significantly 
lower cisplatin dose than the whole group (0.61 versus 0.86 mg 
cisplatid EDTA clearance/24 h x 4.) The difference between the 
average toxicity grade after cisplatin dose over and below 0.69 
mg/l EDTA clearance/24 h x 4 was significant only for leuko- 
cytes (WHO grade 2.17 versus 1.36). Thus, the effective escalat- 
ed dose of cisplatin should preferably be calculated not per m2 
body surface but per 1 liter EDTA clearance. The ‘ideal’ escalat- 
ed dose might be about 0.86-1 .O mg cisplatid EDTA clearance 
24 h X 4. 
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In patients with testicular cancer, the cytostatic effect 
of cis-diamminodichloroplatinum (cisplatin) has been 
shown to be dose dependant ( I f ) .  Bulky disease is less 
responsive to the usual cisplatin schedules (8) and may 
therefore require escalation of the dose (6). 

Cisplatin is mainly eliminated through the kidneys. This 
elimination is dependant on the protein-bound fraction of 

the drug, and its specific renal clearance. The life-span of 
therapeutic cisplatin concentrations in the plasma might 
be related to the clearance of the drug. A fast cisplatin 
clearance may reduce exposure time of tumor cells to the 
drug and thus impair the expected effect of dose escala- 
tion. 

Cisplatin clearance is probably dependant on mechan- 
isms similar to those which determine renal clearance of 
creatinine, EDTA and other substances with a similar 
excretion pathway. All these clearances are subject to 
wide individual variations. Renal handling of cisplatin is, 
however, known to include also mechanisms involved in 
tubular secretion (5). The importance of this cisplatin 
fraction in the renal handiing of the drug has not yet been 
completely clarified. 

The aim of our retrospective analysis was to determine 
whether the response rate of patients with bulky metastat- 
ic testicular germ cell tumors, receiving the same cisplatin 
dosage per m2 of body surface per 24 h, had any relation 
to EDTA clearance rate, and to test whether the calcula- 
tion of individual dosage per m2 was a suitable tool for 
obtaining optimal therapeutic cisplatin dose. 

Material and Methods 

The retrospective analysis included 23 patients with 
bulky metastases from testicular germ cell tumors verified 
by current criteria (10). 

The induction treatment comprised 6 chemotherapy cy- 
cles consisting of 
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- cisplatin 60 mg/m2/24 h in 3% NaCl infusion days 1 4 ,  
with 3.5 I i.v. and 3.0 1 p.0. hydration per day, chlorpro- 
masine and/or methylprednisolon as antiemetics and 
both mannitol and furosemide induced diuresis. 

- etoposide 120 mg/m2/24 h i.v. days 1-5, 
- bleomycin 10 mg/24 h i.m. days 1-5. 

Assessement of treatment results, which was done fol- 
lowing 6 courses, was performed according to the WHO 
criteria (4), including for complete remission normal 
physical examination, normal tumor marker levels @- 
HCG, a-fetoprotein), normal chest radiogram and normal 
abdominal CT scan (or absence of malignant tissue in any 
resected residual postchemotherapy mass). In the whole 
group there were 10 complete remissions (CR), 10 partial 
responses (PR) and 3 patients with progressive disease 
(PD), patients classified as PD displaying at most a transi- 
tory minor response not exceeding 50% tumor mass re- 
duction during the initial cycles. 

In our study, the daily dose of cisplatin (60 mg/m2) in a 
patient with a body surface of 1.7 m2 was roughly equal to 
100 mg. The mean normal EDTA clearance in healthy 
adults, according to reference values from our laboratory, 
is 100 mumin which means 144 1/24 h. A total daily dose of 
X mg/m2 cisplatin in a person with an EDTA clearance of 
Y 1/24 h is equivalent to X/Y mg cisplatinh EDTA clear- 
ance/24 h. 

Toxicity was graded according to the WHO criteria (4). 
Statistical tests included Student’s t-test and Fisher’s 

exact probability test. The aims of the statistical analyses 
(3, 9) were: 

- to determine the mean daily cisplatin dose in mg/l 
EDTA clearance/24 h in the whole group of 23 patients, 
and the mean and median cisplatin doses per 1 EDTA 
clearancei24 h in patients with CR, PR and PD respec- 
tively. 

- to determine the statistical significance of differences 
between mean values of daily cisplatin dose in mg/l 
EDTA clearance/24 h for patients with CR, PR and PD. 

- to test the difference between the proportions of pa- 
tients with CR and PR+PD after a dose of cisplatinh 
EDTA clearance124 h higher than the mean daily dose 
in the whole group. 

- to test if the mean daily dose of cisplatinh EDTA clear- 
ance/24 h administered to patients with PD was the 
same as the dose administered to the whole group (i.e. 
CR+ PR+PD) . 

Results 

The dose of 60 mg/m2/24 h in a person with a body 
surface of 1.7 m2, i.e. a dose of 100 mg cisplatin per day 
(i.e. the dose such patients actually received), in a person 
with EDTA clearance of 144 1/24 h was equivalent to 0.69 
mg cisplatin/l EDTA clearancel24 h. The mean cisplatin 
dose in the whole group was 0.86 mg cisplatin/l EDTA 

I 
C R  PR P D  

x 1.00 0.80 0,81 

SD 0.48 0.44 0 . 0 7  

N 10 10 3 

MEDIAN VALUE 0.95 0 65 0 60 

Figure. Response to treatment in relation to administered dose of 
cisplatin (CDDP) per 1 EDTA clearance/24 h. 0.86= mean cispla- 
tin daily dose for whole group. 0,69= daily dose corresponding to 
60 mg/m2/24 h for a person with a body surface of 1.7 m2 (calculat- 
ed as 100 mg). CR = complete remission, PR = partial response, 
PD = progressive disease. 

clearance124 h with a very wide range between 0.35 and 
2.00 mg. 

The results are presented in the Figure: 6/10 patients 
with CR received a daily dose of cisplatin per 1 EDTA 
clearance/24 h higher than the mean value for the whole 
group versus 2/13 patients with PR+PD; the difference 
with the Fisher’s exact probability test is statistically 
significant (p=0.039 2-sided). Both mean and median val- 
ues were highest in the CR group and lowest in the PD 
group. The differences between the 3 mean values were 
not statistically significant because of a large spread of the 
individual values, especially in the PR group. However, 
the cisplatin dose per 1 EDTA clearance124 h in the PD 
group was significantly lower than in the whole group of 
patients (0.61 versus 0.86 mg, t=5.2, p<O.Ol). 

Hematological and renal toxicities were roughly similar 
for patients receiving a dose of cisplatin above or below 
0.69 mg/l EDTA clearand24 h, and a significant differ- 
ence was observed only for leukocytes. No grade I1 renal 
toxicity was observed. Hematological toxicity grade IV 
was noted in only one patient who received a cisplatin 
dose of 2.00 mg/l EDTA clearancel24 h (Table). 
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Table 
Toxicity grading 

Parameter Mean toxicity grade* 

0.69 mgll EDTA clearance/24 h 

CDDP dose over CDDP dose below 

Hemoglobin 1.92 1.55 
Leukocytes 2. I7 1.36 
Plastelets 1.17 1.55 
Creatinine 0.58 0.27 

* WHO criteria (3) 

Discussion 

In several series, dose escalation of cisplatin in patients 
with bulky germ cell tumor disease has been carried out 
with encouraging, but not univocal results ( I ,  7,  12). CR 
rates ranging from 17 to 88% have been reported. The 
different response in patients receiving a similar cisplatin 
dose per m2/24 h may be due to several factors. One might 
be the time of tumor cell exposure to an effective cisplatin 
concentration, which would in turn be a function of the 
cisplatin renal excretion rate. At the start of this study, we 
presumed that the proportion of complete remissions 
could be related to the ‘effective’ cisplatin dose expressed 
as cisplatin dosen EDTA clearancei24 h. This presump- 
tion would imply that patients with a fast EDTA clearance 
without further cisplatin dose escalation might be under- 
dosed. 

EDTA clearance was believed to be more suitable for 
this study than creatinine clearance. In fact, 25% of chro- 
rnogenic substances determined as ‘creatinine’ are not 
creatinine at all, but different metabolites with renal ex- 
cretion different from creatinine. The levels of these me- 
tabolites may vary in pathologic conditions, making cre- 
atinine clearance imprecise as a test for glomerular filtra- 
tion (2). 

Although the dose of cisplatin administered per mZ/24 h 
was the same in all our patients, the cisplatin dose per 1 
EDTA clearance/24 h varied 6-fold. Larger doses of cis- 
platin per 1 EDTA clearancei24 h were more frequently 
associated with CR than lower doses. For patients with 
fast EDTA clearance (over 144 1/24 h) a dose escalation of 
cisplatin, based on EDTA clearance, seems warranted. 
The ‘effective’ dose of cisplatin, i.e. the dose calculated 
per 1 EDTA clearance/24 h seems to be an important, but 
probably not the only, factor determining response to 
treatment in bulky metastatic germ cell tumor disease. 
EDTA clearance might provide a better guideline for the 
cisplatin dosage than the body surface. Serial determina- 

tions of cisplatin serum concentrations might provide 
more data concerning this particular topic. 

Our results suggest that a dose between the mean val- 
ues in the whole group and in the CR group (0.861.00 mg 
cisplatinh EDTA clearance/24 h), applied for 4 consecu- 
tive days, is an optimal dose for start of escalation, safe 
from toxicity point of view. Further dose escalation may 
be possible, but must be performed with great caution 
when the cisplatin dose approaches 2 mgn EDTA clear- 
ance/24 h because of increasing risk of severe hematologi- 
cal toxicity. Furthermore, such dose escalation of cispla- 
tin might lead to an increased amount of the drug undergo- 
ing tubular secretion. Thus, renal function should be 
closely monitored as the role of this fraction for cisplatin- 
associated renal functional impairment has not yet been 
clarified. 
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