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Abstract Titanocene dichloride was capable of inhibi-
ting the growth of di�erent types of human tumors in
vitro. A total of 14 patients with metastatic renal-cell
carcinoma (RCC) received 270 mg/m2 titanocene
dichloride every 3 weeks for 6 weeks. Although the
toxicities and side e�ects encountered were mild to
moderate, no partial or complete response was detect-
able. In conclusion, titanocene dichloride has no ad-
vantage in the therapy of RCC.
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Introduction

At present there is no satisfying therapy for patients with
metastatic renal-cell carcinoma (RCC). Titanocene
dichloride is the best-characterized substance among a
group of early-transition metal complexes with docu-
mented antineoplastic e�ects in vitro and in vivo. The in
vitro activity of titanocene dichloride has been demon-
strated in di�erent types of tumors of murine and hu-
man origin, such as colon and lung cancer, respectively
[2, 3]. Furthermore, titanocene dichloride has been tes-
ted against di�erent drug-resistant tumor cell lines. One
study has obviously shown that the compound is not
cross-resistant to Adriamycin or cisplatin [1]. Kurbacher
et al. [4] have recently reported a higher level of cyto-
toxicity for titanocene dichloride in primary RCC
specimens as compared with antineoplastic agents such
as cisplatin, doxorubicin, mitoxantrone, and vinblastine.

We performed a pilot study in which we could con-
®rm the maximum tolerable dose of titanocene dichlo-
ride to be 270 mg/m2 given every 21 days. On the basis
of these results the present phase II study was carried
out to evaluate the objective responses to titanocene
dichloride shown by patients with metastatic RCC.

Patients and methods

FromMay 1995 to June 1996, 14 patients with advanced RCC were
recruited into this phase II trial. Patients were eligible if they had
histologically con®rmed RCC, bidimensionally measurable meta-
static or locally recurrent unresectable disease, no prior medical
antineoplastic treatment, a life expectancy of at least 3 months
along with a Karnofsky performance status of above 70%, and
adequate renal, hepatic, and bone marrow function. Informed
consent was obtained from each patient. The patients' character-
istics are outlined in Table 1.

Prior to study entry, patients had a complete workup, including
a history, physical examination, chest X-ray, abdominal ultraso-
nography, blood chemistry, and blood count. Additional imaging
procedures were performed as indicated by symptoms or history.

All patients were treated with titanocene dichloride (kindly
provided by Medac, Hamburg, Germany) given at 270 mg/m2 on
day 1 by i.v. injection. Treatment cycles were repeated every 21
days. Patients who achieved partial or complete responses or stable
disease after two cycles were continued on titanocene dichloride
until either progression or stabilization of their disease for two
cycles.

The response to treatment was assessed after two cycles of
therapy and every 3 months thereafter according to WHO response
criteria [6].

Results

Response

A total of 11 patients received 2 cycles of titanocene
dichloride. One patient who presented with stable dis-
ease continued the treatment for a further two cycles and
one patient died due to tumor progression within 4
weeks. Due to side e�ects, one patient dropped out of the
treatment schedule after one cycle. There was no
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complete or partial response. Three patients (21%) had
stable disease (SD) for 1, 3, and 3 months, respectively.
Two patients had metastases in the lung; one of them
had been nephrectomized. The other patient had bone
metastases only. All patients with SD had a good per-
formance status (Karnofsky index 100%). The remain-
ing ten patients (79%) had shown evidence of
progression while under treatment with titanocene
dichloride. The median survival time of all patients
amounted to 50 weeks, and the overall survival was 43%
at 1 year.

Toxicity

Mild upper abdominal discomfort with loss of appetite
was universally experienced for 1±2 days after the ad-
ministration of titanocene dichloride by all patients en-
tered into this study. In eight patients (57%) symptoms
of nausea, vomiting, and weight loss occurred; three of
them su�ered from grade 3 WHO toxicity and two pa-
tients, from grade 2 toxicity. Subsequently, the dose of
titanocene dichloride was reduced to 75% of the original
dose in two patients. Although the treatment level had
been reduced, one patient chose to withdraw from fur-
ther participation in the study. There was no other organ
toxicity (see Table 2).

Four patients (29%) developed an increase in serum
creatinine concentration corresponding to WHO grade 2
toxicity (maximal 2.6 mg/dl) and three patients (21%)
developed grade 1 toxicity. The treatment-related in-
crease in serum creatinine levels resolved after comple-
tion of the therapy. With regard to hematologic
parameters and chemistry values of liver function, no
signi®cant di�erence it was detectable between baseline
levels and control values during the treatment.

Discussion

Metastatic RCC is a poor-prognosis disease for which no
e�ective conventional therapy has been established [8].
The refractory nature of RCC and the nearly uniform
expression of P-glycoprotein in this tumor [9] have made
reversal of multidrug resistance an important target for
therapeutic development in this disease. Kurbacher et al.
[4] have reported on the antineoplastic activity of titan-
ocene dichloride in fresh RCC specimens in vitro. Fur-
thermore, these authors demonstrated a lack of cross-
resistance between titanocene dichloride and other cyto-
static compounds such as anthracyclines, anthracenedi-
ones, vinca alkaloids, and platinum analogues [4]. These
®ndings con®rmed the observations made in ovarian-
carcinoma cell lines [1, 5]. Despite these promising in vitro
data, none of the 14 patients admitted to the present phase
II trial achieved a complete or partial response.

Yagoda et al. [10] recently reviewed the e�cacy of
chemotherapy in the treatment of metastatic RCC and
reported disastrous results. In all, 63 agents evaluated in
4093 patients achieved a combined complete-plus-partial
response rate of only 6%, with responses being mostly of
short duration. Vinblastine has been claimed to be the
most active antineoplastic drug in RCC, but recent trials
failed to demonstrate any antitumor e�ect for vinblas-
tine, even when given in combination with agents that
reverse the multidrug resistance associated with P-gly-
coprotein [7, 10].

In conclusion, titanocene dichloride is one of many
chemotherapeutic agents that have produced responses
in proportions too small to justify its use in single-agent
therapy. Nevertheless, the study of new agents is indi-
cated in patients who have never had chemotherapy, and
systemic therapy should be given whenever possible in
the context of a clinical trial.
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Table 1 Patients' characteristics

Characteristics Number of patients (%)

Eligible patients 14

Sex:
Male 11 (79%)
Female 3 (21%)

Age (years):
Median (range) 60 (33±72)

Karnofsky index (%):
80 1 (7%)
90 9 (64%)
100 4 (29%)

Nephrectomy 10 (71%)

Sites of metastatic disease:
Lung 3 (21%)
Lung and others 4 (29%)
Bone 4 (29%)
Lymph nodes 1 (7%)
Local recurrence 2 (14%)

Table 2 WHO toxicity of treatment with titanocene dichloride
(n = 14)

Side e�ects WHO grade Total (%)

I II III

Loss of appetite 14 0 0 14 (100%)
Nausea/vomiting
and weight loss

3 2 3 8 (57%)

Increase in creatinine 3 4 0 7 (50%)
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