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Abstract

Objective Treatment options are still limited in patients

with cisplatin-refractory and multiply relapsed germ cell

tumors. We evaluated the efficacy and tolerability of

lenalidomide within a compassionate use concept.

Patients and methods Four patients multiply relapsed

after platin-based chemotherapies without any further

standard treatment option received 25 mg lenalidomide

orally on days 1–21 of a 28-day cycle.

Results All four patients were pretreated with a median

number of seven lines of previous chemotherapy (range 4–

8), all including platin-based high-dose chemotherapy.

After 4 weeks of lenalidomide treatment all patients had

progressive disease with increase in serum tumor markers

and progression in computed tomography. Median survival

time was 8 weeks (range 5–17). The toxicity profile was

favorable. No severe toxicities related to lenalidomide

occurred in these patients.

Conclusion Lenalidomide was well tolerated and showed

efficacy in heavily pretreated patients with cisplatin-

refractory and multiply relapsed germ cell tumors.
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Introduction

With cisplatin-based chemotherapy, approximately 70–

80% of patients with metastatic germ cell tumors can be

cured today (Einhorn 1999; Hartmann et al. 1999). Patients,

who are refractory to or relapse after first-line chemother-

apy may still achieve long-term survival due to salvage

chemotherapy in 30–50%. However, prognosis remains to

be extremely poor in patients that progress during or after

salvage chemotherapy (Beyer et al. 1997). Several cyto-

toxic drugs were evaluated for palliative treatment in this

situation, but until now the number of effective treatment

options is limited. Only low-dose oral etoposide, gemcita-

bine, paclitaxel, and oxaliplatin demonstrated single-agent

efficacy in these patients (Miller and Einhorn 1990;

Bokemeyer et al. 1999; Einhorn et al. 1999; Bokemeyer

et al. 1996; Kollmannsberger et al. 2002; Fizazi et al. 2004).

Therefore, the investigation of further agents with potential

efficacy is important to increase treatment options and to

extend overall survival time. In a previous phase-II trial,

thalidomide had shown some efficacy, including marker

decline in 33% of 15 heavily pretreated patients with

metastatic germ cell cancer (Rick et al. 2006).

Therefore, we evaluated the efficacy and tolerability of

the thalidomide-analog, lenalidomide, 25 mg daily on days

1–21 of a 28-day cycle in patients with treatment-resistant

metastatic germ cell tumors with no further established

treatment option.

Patients and methods

Patients with histologically confirmed seminomatous or

non-seminomatous germ cell tumors and with relapse after

cisplatin-based chemotherapy including relapse after
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salvage high-dose chemotherapy, or progression during

palliative chemotherapy were included in this compas-

sionate use program. Patients had to be refractory to or

have relapsed after all existing standard treatment regimen,

including gemcitabine, oxaliplatin and paclitaxel, and

drugs evaluated within present clinical trials at that time.

Patients with measurable tumor progression at least one

site in X-ray, ultrasound, computed tomography, or mag-

netic resonance imaging or a documented increase in

alpha-feto protein (AFP) or b-human chorionic gonado-

tropin (b-HCG) were included. In addition, pretreatment

evaluation consisted of medical history, pre-existing tox-

icities, physical examination, laboratory including blood

cell counts, liver function parameters, creatinine clearance,

and electrolytes. All patients were informed about the

experimental character of the compassionate use of the

drug and had to give written informed consent.

Lenalidomide was administered at a dosage of 25 mg

daily orally on days 1–21 of a 28-day cycle. This dosing

schedule has been successfully established in patients with

relapsed or refractory multiple myeloma or non-Hodgkin’s

lymphoma. Concomitant treatment other than chemother-

apy, including palliative irradiation, was left to the

decision of the treating physician. During lenalidomide

application, blood cell counts, and electrolytes were con-

trolled weekly. Before every new cycle, medical history

including toxicity evaluation, physical examination, rou-

tine laboratory, serum tumor markers, and tumor staging

had to be performed. Patients responding to lenalidomide

were planned to be treated until tumor progression.

Treatment should be immediately stopped in case of

grade-IV hematologic or non-hematologic toxicities

according to the common toxicity criteria (CTC). If grade

II or III toxicities occurred, the study treatment should be

interrupted until reconstitution to grade 0 or I was docu-

mented. In case of grade II-toxicities, dose reduction to

15 mg daily was recommended.

Results

Between 12/07 and 02/08, four patients with median age of

47 years (range 27–58) received palliative treatment with

lenalidomide. All patients were refractory to or had

relapsed after platinum-based chemotherapy, with a med-

ian number of seven previous lines of chemotherapy (range

4–8) of which a median of three lines (range 1–6) were

cisplatin- or carboplatin based. All had undergone carbo-

platin-based salvage high-dose chemotherapy and, in

addition, one had previously undergone primary cisplatin-

based high-dose chemotherapy. Median time from primary

diagnosis was 15 years (range 2–22). At the time of pri-

mary diagnosis, prognosis according to the International

Germ Cell Cancer Collaborative Group (IGCCCG) was

good or intermediate in two patients each. The primary

tumor was located in the testis in three and in the retro-

peritoneum in one patient, and histology was non-semi-

noma in three and pure seminoma in one patient. At the

time, lenalidomide treatment was started, all patients pre-

sented with multiple metastases, most frequently located

in the lungs (4 patients), retroperitoneal lymph nodes (3

patients), and the liver, distant lymph nodes or in the brain

(1 patient each). An elevated AFP was seen in two patients

(18,944, 4,253 kU/l), and LDH (median 996 U/l) and

b-HCG (median 643 U/l) were elevated in all patients.

All patients received 25 mg lenalidomide daily for

21 days. One patient underwent concomitant palliative

irradiation of his cerebral metastases. At the first revalua-

tion after 4 weeks, progressive disease with increase in

serum tumor markers and progression in computed

tomography was observed in all patients and treatment was

stopped. The median survival time from the start of treat-

ment with lenalidomide was 8 weeks (range 5–17 weeks).

Afterwards, one patient underwent two further lines of

palliative chemotherapy without any response. The toxicity

profile of lenalidomide was favorable. All cycles could be

applied without any dose modifications. No severe toxici-

ties related to lenalidomide occurred in these patients.

Discussion

Not withstanding the high-cure rate in patients with met-

astatic germ cell tumors due to platin-based combination

chemotherapy in general, long-term survival rates in

patients progressing during or after standard or high-dose

salvage chemotherapy is \5% (Einhorn 1999). Therefore,

the evaluation of new cytotoxic agents with potential effi-

cacy is indicated to explore additional treatment options.

As thalidomide had shown some activity with serological

partial remission in 33% of the patients in a previous

phase-II trial including a similar group of 15 patients,

lenalidomide seemed a reasonable choice as an investiga-

tional substance (Rick et al. 2006). In the present evalua-

tion, only patients with unfavorable prognostic

characteristics and extensive previous therapy, including

treatment with newer agents with proven activity, such as

paclitaxel, oxaliplatin, and gemcitabine, have been inclu-

ded. Overall, the toxicity profile of lenalidomide was

favorable in these heavily pretreated patients without any

toxicities grade II/III/IV according to CTC possibly related

to lenalidomide. However, lenalidomide as a single agent

did not show any anti-tumor activity in these four cases of

patients with refractory germ cell tumors, as all patients

showed tumor progression during the first cycle of treat-

ment. It has to be considered that the mechanism of action,
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mainly anti-angiogenesis, immunomodulation, and modi-

fication of the tumor environment, may not be sufficient for

activity as a single agent in patients with refractory solid

tumors. Combinations with cytotoxic agents may be an

alternative approach that might be synergistic in solid

tumors and remains to be evaluated.

Even though the number of patients treated was small,

lenalidomide does not seem to have major activity in a

small number of patients with refractory or relapsed germ

cell tumors and further evaluation of the substance as a

single agent in this situation does not seem to be warranted.
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