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Summary

Purpose: Testicular cancer is the most commonly diagnosed
solid organ malignancy in 15 to 35 year-old men with 1%
incidence among all malignancies. Sixty percent of patients
with mild and poor-risk factors need additional treatments.
Starting in 1980s, high dose chemotherapy regimens (HDCT)
that were not applicable before due to hematological toxicity
have been brought into use, and survival and cure possibil-
ity have increased. To date, no randomized trial has been
conducted to demonstrate superiority of high-dose chemo-
therapy protocols used for autologous stem cell transplan-
tation (ASCT). Our study aims to compare two commonly
used HDCT regimens for a long period, with real-life data.

Methods: Approval for thiss retrospective study was ob-
tained from the ethics committee of Giilhane Training and
Research Hospital. Fifty refractory testicular cancer patients
above 18 years were treated with HDCT and ASCT at Giil-
hane Training and Research Hospital (January 2011-July
2018).

Results: Fifty metastatic, refractory testicular carcinoma
patients with a median age of 34 were included in the study.

Introduction

Testicular cancer is the most commonly diag-
nosed solid organ malignancy in 15 to 35-year-old
men with high incidence among all solid malignan-
cies. Approximately 9,000-72,000 people die of tes-

Ninety per cent of the cases had stage I1I disease at diagnosis.
Except for 8 patients (16%) at mild risk group, all the other
patients were at high risk. CE was used as salvage treatment
for half of the patients and ICE was used for the other half.
Four patients responded completely and 30 responded par-
tially to ASCT. Post transplantation median progression-free
survival (PFS) was 22 months. Median overall survival (OS)
in the general population was 223.4 months (76.1-370.7).
Although there was a difference in OS between chemotherapy
groups, the difference was not statistically significant. The
mean duration of engraftment in patients treated with CE
was 11.2 £ 2.3 days, while in patients receiving ICE it was
15.5 £ 2.1 days. This difference between chemotherapy groups
was statistically significant (p<0.001).

Conclusion: For patients with relapsed/refractory germ cell
tumor high dose carboplatin/etoposide and high dose ifos-
famide/carboplatin/etoposide regimens were both safe and
effective treatments.
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ticular cancer every year [1]. Radical orchiectomy
is used for both diagnostic and therapeutic purpos-
es. After surgery, further treatment is determined
based on histology, tumour invasion and other risk

Corresponding author: Birol Yildiz, MD. Gulhane Training and Research Hospital, Department of Medical Oncology Ankara,

Turkey.
Tel: +90 312 304 40 31, Email: bfyildiz@gmail.com
Received: 20/09/2019; Accepted: 27/10/2019

@ This work by JBUON is licensed under a Creative Commons Attribution 4.0 International License.



Optimal high-dose treatment following autologous stem cell transplantation in relapsed or

refractory germ cell cancer

1137

factors. In the 1970s, effective chemotherapy regi-
mens led to a 64-95% increase in 5-year survival
rates [2]. Cisplatin-based combination treatments
offer a cure even for patients with extensive organ
metastasis or poor prognostic tumour markers.
These developments have made testicular can-
cer the solid organ malignancy with the highest
chance of a cure [3].

Three to four cycles of bleomycin, etoposide,
cisplatin-based treatments with or without retrop-
eritoneal lymph node dissection offer a 41% chance
of a cure in metastatic germ cell patients with poor
prognostic factors and a 92% chance of a cure in
patients with better prognostic factors [4]; 60% of
patients with mild and poor risk factors may need
additional treatments, which are determined by the
patient’s chemotherapy history, previous regimens
and response to chemotherapy.

The likelihood of curing patients who relapse
or are refractory is low, especially for platinum
refractory disease, where most patients die after
treatment failure in first-line chemotherapy. Due to
the difficulty of achieving cures for chemotherapy-
refractory cancers, previous studies have mostly
focused on understanding the mechanisms under-
lying refractoriness and developing appropriate
treatments. The simplest way to decrease refrac-
toriness is by increasing the dose of chemotherapy
[5]. In the 1980s, high-dose chemotherapy (HDCT),
which had not been used previously due to hae-
matological toxicity, became a therapeutic option
and increased the ratios for survival and possible
cures [6]. Salvage treatment in refractory patients
with haematological stem cell supported HDCT,
achieved mortality rates below 5% and DFS rates
were between 40 and 70% [7-11].

Carboplatin and etoposide based HDCT was
first used at Indiana University in 1986. The most
pressing problem with HDCT was toxicity and
related mortality; however, the availability of pe-
ripheral stem cell-supported HDCT since 1996 has
shortened engraftment durations, reduced compli-
cations and increased the chance of cure, even for
patients who had received regimens with two or
more chemotherapy lines [7, 12]. To date, no rand-
omized trial has been conducted to demonstrate the
superiority of HDCT protocols used for ASCT. The
present study aimed to compare two commonly
used HDCT regimens for an extended period of
time with real-life data.

Methods

Approval for the retrospective study was obtained
from the ethics committee of Giilhane Training and
Research Hospital. Fifty refractory testicular cancer pa-
tients over the age of 18 were treated with HDCT and

ASCT at the hospital from January 2011 to July 2018.
The variables evaluated were patient demographics;
BhCG, AFP and LDH-included biochemical tests; loca-
tion, histopathological types and T-stages of tumours;
lymph node involvement; distant metastasis; orchiecto-
my condition; chemo- and radiotherapy history; relapse
and refractory condition; time of ASCT and engraftment;
type HDCT regimen; side effects; and survival with and
without progression. Histopathological types were clas-
sified according to the WHO guidelines, and patients
were staged according to the American Joint Committee
on Cancer and the Union for International Cancer Con-
trol’s guidelines. Information on patient survival was
obtained from hospital charts and the deceased informa-
tion system of the National Institute of Health.

All patients were diagnosed with refractory testicu-
lar cancer and received at least two lines of chemothera-
py and three or four cycles of BEP (Bleomycin 30 mg/day
at D1, D8 and D15; Etoposide 100 mg/m?/day on D1 and
D5; Cisplatin 20 mg/m?*/day at D1, D5 every 21 days). The
most commonly applied salvage therapy was a TIP (Pa-
clitaxel 175 mg/m?*day D1; Ifosfamide 1,000 mg/m?¥day
D1, D2 and D3; Mesna 1, 000 mg D1, D2 and D3; Cis-
platin 60 mg/m?/day D1 every 12 days). Stem cells were
injected subcutaneously 10 pg/kg/day and granulocyte
colony-stimulating factor (G-CSF) on the fifth day of
therapy. Half of the patients received carboplatin and
etoposide (CE) as their HDCT regimen, while the other
half received ifosfamide, carboplatin and etoposide (ICE).
The CE regimen protocol included 700mg/m? carbopla-
tin combined with 750 mg/m? etoposide on days one to
three and autologous stem cell reinfusion on day six [13].
For the ICE regimen, ifosfamide 12 g/m? (divided into
one to six days), carboplatin 1,200 mg mg/m? (divided
into one to six days) and etoposide 1,200 mg/m? (divided
into one to six days) were used and autologous stem cell
reinfusion on the eighth day [14].

After the autologous stem cells infusion, patients
were treated with G-CSF. Thrombocyte engraftment was
prescribed with thrombocytes higher than 20x10%1 for
three consecutive days, while neutrophil infusion was
prescribed with neutrophil number =500x10%/1. The pri-
mary goal of this therapy was to assess the patients’
one-year PFS; the secondary goal was to identify clinical
prognostic factors for disease progression after ASCT
and to define the safety and the toxicity profile of both
the HDCT and ASCT.

Statistics

Statistical analyses were performed using SPSS,
version 18.0 for Windows (SPSS, Inc., Chicago, IL, USA).
Descriptive statistics, standard deviation, and mean,
minimum and maximum values were used for continu-
ous (quantitative) variables, while categorical variables
were expressed as numbers (n) and ratios (%). An inde-
pendent t-test or one-way analysis of variance (ANOVA)
were used to compare the groups, and x? test was used
to determine group relations according to categorical
variables. The statistical significance level in the calcula-
tions was set at 5%. PFS was defined as the time from di-
agnosis to progression, recurrence or death, while over-
all survival (OS) was the time from diagnosis to death.
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Results

Fifty patients with metastatic refractory tes-
ticular carcinoma with a median age of 34 years
were included in the study. Of these cases, 90% had
stage III disease at the time of diagnosis. Thirty-six
patients were diagnosed with mixed germ cell tu-
mours (72%), two with choriocarcinoma (4%), four
with embryonal carcinoma (8%), five with yolk sac
tumours (10%) and three with seminoma (6%). All
but eight (16%) patients were at high risk.

CE was used as salvage treatment for half of
the patients and ICE was used for the other half.
Four patients responded completely and 30 re-
sponded partially to ASCT. The clinical benefit ratio
was calculated as 68%. Partial response rates were
the same in both treatment groups but 3 of 4 cases
with complete response were in the CE group.

After transplantation, progression was ob-
served in 9 patients in the ICE group and in 6
the CE group. Two patients died due to ileus and
bleeding in the early post-transplant period. Fif-
teen cases (30%) became refractory to ASCT and
progressed.

Post-transplantation median PFS was calculat-
ed as 22 months (3-180). Although there was a trend
in favor of ICE for progression-free survival, it did
not reach statistical significance (p=0.06, Figure 1).

The median survival in the overall study pop-
ulation was 223.4 months (76.1-370.7). Although
there was a difference in OS between chemotherapy
groups, the difference was not statistically signifi-
cant (p=0.06, Figure 2).

Mean engraftment time for the ASCT was 13.3
+ 3.1 days. The mean duration of engraftment in
patients treated with CE was 11.2 + 2.3 days, while
it was 15.5+2.1 days in patients receiving ICE. This
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Figure 1. Overall survival in the two chemotherapy sub-
groups.
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difference between the two treatment groups was
statistically significant (p<0.001).

In terms of chemotherapy toxicity, neutrope-
nia, thrombocytopenia and nausea were detected
in both groups. Neuropathy was similar in both
chemotherapy subgroups (68-80%, p=0.5). Similar-
ly, no significant difference in ototoxicity, emesis,
diarrhea and bleeding was found between the two
treatment groups.

Discussion

Due to the rarity of prospective randomized
clinical trials, the optimal treatment for refractory
germ cell tumours remains uncertain. Our study
aimed to evaluate the efficiency, survival and tox-
icities of two different HDCT for refractory germ
cell cancer patients with ASCT.

Currently there are no existing guidelines for
choosing HDCT and ASCT treatment regimens as
the first salvage treatment option in patients with
relapsed/refractory germ cell tumours. However, in
patients with good ECOG performance status and
favorable organ functions, this treatment is shown
to be effective as second-line salvage therapy [15,
16]. Fifty eight percent of our patients received
HDCT and ASCT as second-line salvage therapy in
accordance with guidelines.

A meta-analysis conducted by Petrelli et al
showed that the response rates to HDCT and ASCT
were 62.4% (95% CI 55.7-69) [17]. In our clinical
practice, response rates were 68%, which is in con-
cordance with the studies of other authors. Compa-
rable to the results from Moht et al retrospective
analysis, who showed that IGCCC patients with
mild and bad prognostic factors have a PR rate of
36%, we found that this rate was 30% [18].
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Figure 2. Progression-free survival in the two chemother-
apy subgroups.
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TAXIF II study by Selle et al demonstrated a
mean PFS rate of 23 months [19]. Similarly, in our
study we found a median PFS rate of 22 months.
Between the ICE and CE groups there was a trend
favoring ICE for PFS rate but this did not reach
statistical significance (p=0.00).

Comparable to the previous study by Broun
et al, where the mean engraftment time was 12+3
days [20], in our study it was 13.3+3.1 days. Mean
engraftment time was 11.2 +2.3 days in patients
treated with CE and 15.5+2.1 days for the ICE group
and these differences between the chemotherapy
groups were statistically significant (p<0.001). This
supports the effectiveness of this regimen as it re-
duces the duration of hospitalization.

Motzer et al used induction with paclitaxel and
ifosfamide, and after high dose carboplatin/etopo-
side protocol (TI-CE), the 3-year follow-up OS rate
was 54% [21]. Rick et al used 3 TIP courses and 1
course of HDCT and reported a 30% survival rate
at 3-year follow up [22]. Two-year PFS and OS rates
in patients getting only CE treatment was 60% and
66%, respectively. Durable disease control rates
were 50% for the CE regimen used as third-sal-
vage treatment [23]. In our study, median OS was
calculated as 223.4 months (76.1-370.7). Although
there was a difference in OS between chemotherapy
groups, this difference was not significant (p=0.00).

Myelosuppression, otologic abnormalities,
nausea, vomiting, peripheral neuropathy, dehydra-
tion, and mucositis are the primary toxic effects of
HDCT [24]. Adra et al found 2.4% treatment-related
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