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The aim of the study was to determine the efficacy and toxicity of gemcitabine, cisplatin and paclitaxel (GCP) combina-
tion as a first salvage treatment of patients with relapsed GCT.

Four courses of paclitaxel 175 mg/m2 and cisplatin 50 mg/m2, both on day 1, and gemcitabine 1000 mg/m2, on days 1 and
8, every 3 weeks, were given to 12 consecutive patients who had failed standard 1st line treatment.

Six patients (50%; 95% CI 21–79%) achieved favourable response and two of them are maintained 38+ and 29+ months.
Median survival time was 16 months (range, 0.77–38+). All, but two patients had hematological toxicity Gr3–4 with infec-
tious complication seen only in 6 courses of therapy. GCP is an active second-line combination regimen for relapsed GCTs
with acceptable toxicity profile. However the results of this study did not show expected treatment efficacy and we raise the
idea of cisplatin dosage relevance in this combination.
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Germ cell tumors (GCT) are the most chemosensitive solid
tumors and represent a model for a curable cancer [9].
Cisplatin represents the mainstay in the treatment of GCTs.
Cisplatin-based 1st line chemotherapy can cure about
70–80% of patients with disseminated testicular cancer [7,
16]. Salvage chemotherapy with standard dose cisplatin plus
previously not utilized drugs will cure 20–25% of patients
who were not initially cured with their induction chemother-
apy [12, 22].

Stratification according to prognostic factors plays an im-
portant role in the treatment strategy. Complete response to
primary treatment, testicular primary and time to relapse after
primary treatment are the strongest independent predictors of
favorable outcome [10, 11, 16]. Patients with good prognos-
tic factors are candidates to conventional dose second-line
therapy with 2-year survival more than 50%, while patients
with poor prognostic factors are candidates for high-dose
therapy [10, 11, 17].

Because of insufficient results in the treatment of relapsed
GCT, evaluation of new treatment strategies and new drugs
with significant antitumor activity, as a single-agent or com-
bination treatments, remains a priority. Single-agent
paclitaxel has been studied in a phase II treatment studies of
refractory germ cell tumors at several centers with response
rate ranging from 11 to 26% [1, 3, 15, 20]. Gemcitabine was

studied in heavily pretreated patients in phase II studies and
response rates ranged from 15 to 20% [4, 8, 21]. Paclitaxel
and gemcitabine are chemotherapeutic agents with different
mechanisms of action and show synergistic activity in a wide
range of malignancies. Response rate of 21% with 3 com-
plete responses were observed in phase II study of
gemcitabine and paclitaxel combination in 28 patients with
relapsed GCT [12]. High treatment efficacy with major re-
sponse of 50% was observed in the phase II study of
PIZZOCARO et al who treated 22 consecutive patients with
failed standard 1st and 2nd line or high dose chemotherapy
with combination of paclitaxel, gemcitabine and cisplatin.
No toxic death occurred, but toxicity was substantial [20].

According to results of previous studies we decided to
evaluate the efficacy and toxicity of paclitaxel, gemcitabine
and cisplatin combination as a second-line treatment for pa-
tients with relapsed GCT.

Material and methods

Eligibility. Twelve consecutive patients with advanced
GCT were registered onto this prospective trial between Sep-
tember 2000 and August 2002. We conducted an open label,
unicentric phase II study. The study protocol was reviewed
and approved by Scientific Board and Ethical Committee at
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the National Cancer Institute of Bratislava, Slovak Republic.
The primary endpoint of the study was the objective response
rate (ORR) of tested combination in the second-line treat-
ment of advanced germ cell cancer. Secondary endpoints
were duration of response, time to progression, overall sur-
vival and toxicity.

Patients with recurrent GCT after treatment with
cisplatin-based regimen were approved. Relapse was docu-
mented by rising serum concentrations of tumor markers
and/or radiographic findings.

All patients were required to give written informed con-
sent before enrollment. Eligible patients were men aged 18
years or older with GCT confirmed by histology and measur-
able disease. Additional eligibility criteria included a WBC
of 3000/µl or higher, hemoglobin level of 8 g/dl or higher,
platelet count of 100,000/µl or higher, adequate liver func-
tion test and creatinine clearance rate of more than 50 ml/min.
Patients were excluded if their prior treatment had included
gemcitabine, paclitaxel or taxane analogs.

Pretreatment evaluation. Pretreatment evaluation in-
cluded a medical history, physical examination, ECG, com-
plete blood cell count (CBC), 12-hour urine collection for the
determination of creatinine clearance rate, measurement of
serum tumor markers (LDH, AFP, HCG), serum screening
biochemistry panel, and computed tomography scan of the
chest, abdomen, and/or pelvis.

Treatment program. Treatment consisted of four cycles of
GCP given 21 days apart. Paclitaxel 175 mg/m2 was adminis-
tered on an inpatient basis by 3-hour infusion on day 1 after
standard premedication that consisted of dexamethason,
bisulepin-HCl, and ranitidine. Gemcitabine 1000 mg/m2 was
administered on day 1 and 8 over 30 minutes infusion and on
day one cisplatin 50 mg/m2 was administered after gem-
citabine.

Standard antiemetic and hydration protocols were used.
Dose adjustments for each subsequent cycle depended upon
the worst toxicity demonstrated in the previous cycle. If fe-
brile neutropenia and/or neutropenia Gr4 and/or trombo-
cytopenia Gr4 and/or any non-hematological or renal toxicity
Gr4 occurred, the doses of all three drugs were held. The
treatment was discontinued in case of neurotoxicity Gr4. The
dose of paclitaxel was reduced from 175 mg/m2 to 135 mg/m2

in case of neutropenia Gr3 and/or trombocytopenia Gr3
and/or any non-hematological toxicity Gr3 (except nau-
sea/vomiting Gr3). The paclitaxel was omitted or reduced to
50% as well as cisplatin was reduced to 50% in case of
neurotoxicity Gr3. The dose of cisplatin was reduced to 50%
in case of creatinine clearence between 50–59 ml/min.
Gemcitabine on day 8 was withheld in case of trombocyto-
penia and/or neutropenia Gr3/4. Doses held due to toxicity or
missed were not given at the later time and patients to whom
drug could not be administered for more than 6 weeks from
the time of last treatment were discontinued from the study.

Supportive care. Management of complications included
daily platelet transfusion for trombocyte count less than

10,000/µl and packed RBCs for hemoglobin levels less than
8 g/dl. Neutropenic fever was routinely treated with
broad-spectrum antibiotics.

Evaluation of response and toxicity. Physical examination
was performed and vital signs were taken before each cycle
or as indicated. CBC count, serum screening biochemistry
panel, serum tumor markers (LDH, AFP, HCG) were per-
formed before each cycle and one month after the first day of
the last cycle. After the completion of four cycles of chemo-
therapy, computed tomography scans of the chest, abdomen,
and/or pelvis were performed for assessment of tumor re-
sponse. Surgical resection of all residual masses was consid-
ered.

Responses were categorized as favorable or unfavorable.
As favorable response was classified complete response or
partial remission with negative serum tumor markers. Com-
plete response to chemotherapy alone was defined as disap-
pearance of all clinical, radiographic, and biochemical evi-
dence of disease for at least 4 weeks; this included patients in
whom surgical resection of residuum yielded necrotic debris,
fibrosis, or mature teratoma but no evidence of viable malig-
nant tumor. Complete response to chemotherapy plus surgery
was defined as complete excision of all masses, at least one of
which contained viable tumor other than mature teratoma.
Unfavorable response was therefore observed in patients
who did not achieve complete response to chemotherapy
with or without surgery or who were observed to have failure
of serum tumor marker normalization. In case of significant
marker (more than 50%) and/or radiological progression
(more than 25%) after one cycle, the treatment was stopped
and the patient was classified as having progressive disease.
Response duration and survival were measured from the
initiation of therapy. Toxicity was graded according to
NCI-CTC (version 2.0) criteria [14].

Results

Patient’s characteristics. The patient’s characteristics are
summarized in Table 1. All patients had nonseminoma histol-
ogy. Seven patients achieved complete response to first line
therapy, while 5 patients achieved PR with negative tumor
markers. Eleven patients were treated as first relapse and one
patient as second relapse. Eight patients relapsed very early
after the 1st line therapy (median 4.1 months, range 2.5–6
months). Two patients were considered to have late relapse
(69 months and 164 months), defined as recurrence of dis-
ease more than 2 years after the complete response to
first-line chemotherapy [19]. All, but one had primary
testicular cancer. One patient had primary retroperitoneal
germ-cell tumor. Nine patients were pretreated with bleo-
mycin, etoposid and cisplatin, three with etoposid, ifosfamid
and cisplatin, and one with combination of vincristine,
cisplatin and bleomycin. Ten patients had only one metastatic
site at the beginning of the treatment.

Toxicity. The combination of gemcitabine, paclitaxel and
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cisplatin was well tolerated (Tab. 2). A total of 41 courses of
chemotherapy were administered to 12 patients, with a me-
dian of 4 cycles per patient (range 1 to 4). All, but two pa-
tients had hematological toxicity Gr3-4, however infectious
complication was seen only in 6 courses of therapy and it was
successfully treated with antibiotics. There was no treatment
related death. Two patients needed G-CSF and one patient
needed platelet transfusion. Non-hematological toxicity was
mild, usually nausea and vomiting Gr1/2, and was success-
fully treated with antiemetics. One patient experienced Gr3/4
liver toxicity that was manifested by elevation of serum bili-
rubin. The toxicity disappeared after symptomatic therapy
that was followed by dose reduction of paclitaxel in all subse-
quent cycles of therapy. Relative dose intensity (RDI) was
0.85 for gemcitabine (range, 0.46–1.00), and 0.98 for
paclitaxel (0.7–1.00).

Response and survival. One patient achieved complete re-
sponse to chemotherapy and subsequent resection of residual
masses from retroperitoneum, with finding of necrosis and fi-
brosis without any viable GCT cells. This patient was treated
in second relapse of GCT and he was pretreated with BEP
and VIP. He is free of disease 38+ months. One patient with
late relapse in retroperitoneum achieved PR at the CT scan
with slightly elevated AFP. There were not found any resid-
ual masses during the operation and he is alive 29+ months
with inconstantly elevated AFP Additional four patients
achieved partial remissions with negative tumor markers
(PRnm neg). Thus, six patients (50%) achieved favorable re-
sponse. (Tab. 3). All four patients with PRnm neg relapsed at
5, 5, 6 and 15 months. Two of them responded to dose-inten-
sive salvage chemotherapy with PBSC rescue and achieved
another PRnm neg for 24+ and 34+ months. Two of six pa-
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Table 1. Patients’ characteristics (n=12)

No. %

Median of age (range) 31 (20 – 43)
Primary tumor

Gonadal
Retroperitoneal
Mediastinal

11
1
0

92
8
0

Histology
Seminoma
Nonseminoma

0
12

0
100

Patients treated in
1st relapse
2nd relapse

11
1

92
8

Late relapse 2 17
Favorable response after 1st line chemotherapy 12 100
Relapse after 1st line chemotherapy less than 6 months 8 67
Sites of metastases

Lungs
Liver
Lymph nodes
Mediastinum
Retroperitoneum
Brain

8
2
6
0
5
0

67
17
50

0
42

0
No. of metastatic site

1
2
More than 3

10
1
1

83
8
8

Prior chemotherapy regimen
BEP
VIP
PVB

9
3
1

75
25

8

Elevation of tumor markers
LDH
AFP
HCG

6
10

5

50
83
42

Median (range) of elevated pretreatments markers
AFP mIU/ml
HCG IU/ml
LDH (µkat/l)

248 (23 – 5660)
141 (8 – 2105)
18 (11 – 62)

HCG – human chorionic gonadotropin; AFP – alfa fetoprotein; LDH – lac-
tate dehydrogenase; BEP – bleomycin, etoposid, cisplatin; VIP – etoposid,
ifosphamide, cisplatin; PVB – bleomycin, vincristine, cisplatin.

Table 2. Main grade 3 or 4 toxicity per patient according to NCI-CTC

(Version 2.0) classification (n=12)

Toxicity No. of patients %

Nonhematologic
Nausea or vomiting
Neurotoxicity
Diarrhea
Mucositis
Liver

0
0
0
0
1

0
0
0
0
8

Hematologic
Granulocytopenia
Thrombocytopenia
Anemia
Febrile neutropenia
Fever

7
5
3
2
5

58
42
25
17
42

Therapy-related deaths 0 0

NCI-CTC, National Cancer Institute Common Toxicity Criteria.

Table 3. Response to Treatment

Relative dose intensity Median (Range)

Gemcitabine 0.85 (0.46 – 1.00)
Paclitaxel 0.98 (0.70 – 1.00)
Chemotherapy combination 0.85 (0.60 – 1.00)

No. of Patients %

Assessable 12 100
Response

Favorable response
Complete response
Partial response with normalized markers

Partial response with positive markers
Progression

6
2
4
3
3

50
17
33
25
25

Relapse 10 83
Time to progression

Median
Range

5.5
3.9 – 15

Survival (months)

Median
Range

16
1 – 38+

Status
Alive without disease
Death of disease

4
8

33
67



tients who achieved unfavorable response responded to sec-
ond salvage therapy and achieved PRnm posit with duration
of 3 and 6 months. Median time to progression was
5.5 months (range, 3.9 to 15), median time of survival was
16 months (range, 0.77–38+).

Four patients (33%) are currently alive. Eight patients
(67%) died of disease. The proportion of patients alive at
2 years is 33%. The median follow-up period for the four sur-
vivors was 32 months (range, 24–38).

Discussion

Only 25% patients with relapsed GCT achieve durable re-
sponse to combination chemotherapy of VIP or VeIP.
Cisplatin maintains its important role in the treatment of re-
lapsed GCT. The effectiveness of therapy strongly correlates
with prognostic factors with 2-year survival of more than
50% or less than 10% in patients with good or poor prognos-
tic factors, respectively [10, 11]. According to insufficient re-
sults in the treatment of relapsed GCT, evaluation of new
treatment strategies and new drugs with significant antitumor
activity remains a priority especially in the patient group with
poor prognostic factors.

Recently two drugs, paclitaxel and gemcitabine, have been
studied extensively in relapsed GCT and preliminary results
were promising. In phase II studies single-agent paclitaxel
achieved response rate ranging from 11 to 26% [1, 3, 15, 20].
In a phase I/II study MOTZER et al tested three different doses
of paclitaxel (175 mg/m2, 215 mg/m2, 250 mg/m2) in combi-
nation with ifosfamide and cis-platin and observed 73% of
durable responses in good prognostic patients [17].

DONADIO et al observed high treatment efficacy with com-
bination of paclitaxel (250 mg/m2), ifosfamid (5 g/m2) and
cisplatin (100 mg/m2) with G-CSF support in 46 patients with
relapsed GCT and favorable prognostic factors, where 32 pa-
tients achieved complete remissions (70%) and additional
2 patients achieved PR with negative markers (4%). Relapse
free survival at 2 years was 91%.

Gemcitabine was studied in heavily pretreated patients in
phase II studies and response rates ranged from 15 to 20% [4,
8, 21]. Paclitaxel and gemcitabine are chemotherapeutic
agents with different mechanisms of action and show syner-
gistic activity in a wide range of malignancies. Response rate
of 21% with 3 complete responses were observed in phase II
study of gemcitabine and paclitaxel combination in 28 pa-
tients with relapsed GCT [12].

High treatment efficacy of three-drug combination of
paclitaxel, gemcitabine and cisplatin was observed in the
phase II study of PIZZOCARO et al who treated 22 consecutive
patients after failure to standard 1st and 2nd line or high dose
chemotherapy. No toxic death occurred, but toxicity was sub-
stantial [20]. Ten from 20 (50%) patients achieved major re-
sponse (CR+PR) with 4 courses of paclitaxel 80 mg/m2,
cisplatin 50 mg/m2, gemcitabine 800 mg/m2 given on days
1 and 8 every 3 weeks. All 4 pathologically documented CR

are being maintained for 3+, 10+, 18+ and 19+ months;
1 clinical CR relapsed after 6 months. The survival of re-
sponders and non-responders was 7–16 months and 2–9
months, respectively. All complete remissions occurred in
patients in 3rd line therapy, with no difference in response be-
tween relapsing or progressive disease.

There was achieved response rate of 50% with two durable
responses (38+, 29+ months) in our study group with combi-
nation of gemcitabine, paclitaxel and cisplatin. However,
median time to progression of all responders lasted only 11
months. This result is worse in comparison with above-men-
tioned studies of DONADIO and PIZZOCARO [5, 20].

We suppose that results may depend not only on the thera-
peutic agents used in treatment combination but also on the
number of patients studied and their prognostic factors. All
patients in DONADIO study had favorable prognostic factors:
primary testis tumor and favorable response for more than
6 months achieved by first line chemotherapy. On the other
hand, 70% of our patients had poor prognostic factor: shorter
time to relapse after primary treatment (median: 4.7 months).

In comparison with PIZZOCARO et al, we used the lower
dose of cisplatin and higher doses of paclitaxel and
gemcitabine. We observed that, although none of our patients
was cisplatin resistant, 3 of 12 studied patients progressed
during the treatment. It is interesting, that 2 of these patients
achieved PR by 3rd line VIP chemotherapy. We thus suppose
that dose of cisplatin in GCP may play an important role in
treatment efficacy. In comparison with VIP or VeIP, we used
only 50% of cisplatin dose, used in VIP or VeIP combination.
The idea of cisplatin dosage importance in the treatment effi-
cacy may be supported by the fact, that 2 other patients
achieved PR with negative markers by 3rd line high-dose
chemotherapy with PBSCT and are disease-free at 24+ and
34+ month.

In the view of cisplatin dosage importance, notable is com-
plete remission of one patient treated just recently with GCP
combination with 100 mg/m2 of cisplatin used when compar-
ing with 50 mg/m2 used in our study. The dosage and timing
of paclitaxel and gemcitabine was used at the same treatment
schedule as in here-presented study.

In contrast with the above-mentioned study of PIZZOCARO

et al, in our study gemcitabine and paclitaxel were used at
higher dose and only on day one. It is known that paclitaxel
and gemcitabine have synergistic activity when used in com-
bination. We do not suppose that lower dose that was used by
PIZZOCARO et al could be responsible for better results when
compared with our results.

Leading toxicity of the treatment combination used in our
study was myelosupression that was of short duration and
that did not lead to higher incidence of infectious complica-
tions, bleeding or prolongation of treatment cycle. We ob-
served neurotoxicity that was of lesser intensity, mostly of Gr
1, even when using higher RDI of paclitaxel when compared
with other studies [6, 15, 19].

We thus suppose that the combination treatment of
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paclitaxel, gemcitabine and cisplatin that we used in our
study is efficient in the treatment of patients with relapsed
GCT and is comparable with VIP and VeIP treatments. We
suppose that higher effficacy could be achieved by higher
dose of cisplatin.
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