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ABSTRACT

Germ cell tumors are chemosensitive tumors, and patients with metastatic germ cell tumors can be cured even in the metastatic 
setting. There are limited treatment options for the patients who have refractory or recurrent disease after high dose chemotherapy 
(HDCT) with autologous stem cell transplantation. We aimed to show real-life data on health outcomes in adult patients with recurrent 
or refractory germ cell tumor who received the gemcitabine, oxaliplatin, and paclitaxel (GemPOx) combination regimen.We analyzed 
the data of 33 patients receiving GemPOx regimen after HDCT in our department between January 2016 and January 2020. Primary 
objectives were overall response rate (ORR), overall survival (OS), and progression-free survival (PFS). The mean age of the study 
group was 31.5 ± 8.2 years. Of the 33 patients, 27 (81.8%) were men. The median OS and PFS were 16 months (95% CI: 7.33-24.7) 
and 10 months (95% CI: 5.1-14.9), respectively. The one-year OS and PFS were 65.7% and 40%, respectively. ORR was 42.4%. 
Toxicity was managable.Our study demonstrates acceptable safety and efficacy of GemPOx regimen for relapsed refractory patients 
with germ cell tumors. GemPOx remains one of the best determined systemic treatment options for progressive germ cell tumors 
patients after HDCT. 
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INTRODUCTION

Germ cell tumors is the most common cancer in 
the 15-35 year old men population, although it ac-
counts for only 1% of all cancers in men.1 Germ 
cell tumors account for 95% of testicular cancers. 
Ovarian germ cell tumors are 70% of ovarian neo-
plasm in young women between 10-30 years of 
age.2 Germ cell tumors are chemosensitive tumors, 
and patients with metastatic germ cell tumors can 
be cured even in the presence of metastatic setting.3 
The prognosis of germ cell tumors is ultimately de-

pendent on the histology, the origin of the tumor, 
the clinical stage, and the biochemical response 
following surgery. Overall survival is excellent in 
the majority of the cases. Metastatic non-seminom 
germ cell tumors are classified to categories as 
good, intermediate and poor risk, seminoms are 
good and intermediate according to International 
Germ Cell Cancer Collaborative Group (IGCC-
CG) stratification.3 However patients response to 
treatment in poor risk. Survival outcomes are in-
adequate.4
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Platinum-based treatments are preferred first in 
germ cells tumors patients who have advance 
stage and early stage with risk factors which are 
vascular or lymphatic invasion, embriyonal carci-
noma comprising > 40% of tumor volume and the 
presence of yolk sac elements or elevated serum 
tumors markers prior to orchiectomy or oophorec-
tomy. Although the vast majority of patients can be 
treated with salvage chemotherapy, the most effec-
tive regimen term for these patients is still unclear.5 
Mostly, high-risk patients have relapsed or refrac-
tory disease, and receive additional treatments, 
including surgery and salvage chemotherapy and 
even  HDCT.6 HDCT for consolidation is recom-
mended in cases with relapsed refractory germ cell 
tumours.7 

Among the treatment currently available for pa-
tients who have relapsed or refractory disease after 
HDCT are very limited. In these cases, gemcit-
abine based treatments, such as gemcitabine plus 
oxaliplatin (GEMOX), gemcitabine, oxaliplatin, 
and paclitaxel (GemPOx) can be used.8 Surgery 
and second autologous transplantation can also be 
recommended if the patient is suitable for these 
treatments.9 GemPOx treatment was found very 
satisfactory in testicular cancer patients who have 
relapsed or refractory after cisplatin-based chemo-
therapy.8 Besides, Bokemeyer et al. combination 
chemotherapy with GemPOx has shown to be a 
good treatment regimen with acceptable toxicity in 
patients with relapsed or refractory germ cell tu-
mors.10

According to the literature most studies in the field 
of relapsed or refractory germ cell cancer after 
HDCT are consisted of small case series.9 It is still 
not known about the optimal treatment of these pa-
tients .

In this study, we aimed to show real- life data on 
health outcomes in relapsed or refractory germ cell 
cancer patients who received the GemPOx combi-
nation regimen and to show the ORR, OS and PFS.  

PATIENTS AND METHODS

Patients

We analyzed the data of 33 patients who underwent 
HDCT in our department, on account of refractory 

or relapsed germ cell tumors between 2016 and 
2020. All patients were relapsed and underwent 
various cycles of cisplatin-based and etoposide-
based chemotherapy before HDCT. Biochemical 
markers which are reliable indicators of relapsing 
disease in germ cell tumors including beta human 
chorionic gonadotropin (β HCG), lactate dehydro-
genase (LDH), and alpha fetoprotein (AFP) were 
recorded. Demographic and therapeutic details in-
cluding date of diagnosis, date of recurrence and 
initial treatments, cycles of chemotherapies, and 
histologic features of the tumor, toxicity profiles of 
GemPOx treatment regimen were recorded. 

All patients received a standard initial chemother-
apy of BEP (comprising bleomycin, etoposide and 
cisplatin)11 and TIP (comprising paclitaksel, ifosfa-
mide and cisplatin) as salvage chemotherapy.5 Af-
ter the salvage chemotherapy, all patients received 
HDCT. 

In this  study we chose the patients who had re-
lapsed or refractory disease after HDCT. And all 
patients recieved GemPOx regimen. Gemcitabine 
at a dose of 800 mg/m2 and paclitaxel at a dose of 
80 mg/m2 those of which at days 1 and 8 and oxali-
platin 130 mg/m2 at day 1 were administered on the 
basis of a 3-week cycle as GemPOx.12

We seek to demonstrate the overall and progres-
sion-free survival rate with post-chemotherapy 
clinical side effects and tolerance of patients re-
ceiving GemPOx regimen retrospectively.

The Ethics Committee of University of Health Sci-
ence, Gulhane Researh and Training Hospital ap-
proved the study with  2020-111 ethical committee 
number at 10 March, 2020. All procedures were 
according to the Helsinki Declaration of 1975, 
which revised in 2008, and all procedures were 
convenient to the ethical standards of the responsi-
ble committee on human experimentation (institu-
tional and national). 

Statistical Analysis

We used SPSS v17 (SPSS Inc., Chicago, IL USA) 
data sheet considering the patients confidentiality. 
Data was accessible only by the authorized insti-
tutional staff and caregivers. Students’ t-test was 
utilized for the test of normal distribution. Demo-
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graphic indices provided in mean values with the 
standard deviation or median values with 50% 
percentile (25% and 75% quartile range) as ap-
propriate. Frequencies noted in numbers with per-
centiles. Survival analysis was conducted utilizing 
Kaplan-Meier tables and survival plots provided.

RESULTS

We determined a total of 120 patients with germ 
cell tumor who underwent autologous stem cell 
transplantation with HDCT between September 
2016 and March 2020. Thirty-three (27.5%) of the 
patients had relapsed or refractory disease after 
HDCT. All of them had received GemPOx treat-
ment after HDCT. The mean age was 31.5±8.2 
years. Twenty-seven (81.8%) of the patients were 
men. The majority of the patients were stage 3A or 
more advanced at the time of the diagnosis (78.8%, 
n= 26). Tumor histology revealed non -seminom in 
32 (97%). And Twenty-two  (66.6%) of them were 
showing mixt germ cell tumor at diagnosis. The 
majority of the patients were poor risk according 
to IGCCCG risk stratification (78.7%).

All cases underwent HDCT following various de-
grees of salvage chemotherapy both before and af-
ter surgery owing to persistent or recurrent disease. 
Number of lines before GemPOx treatment was 
more than three lines in all cases (Table 1).  The 
median number of GemPOx treatment cycles was 
4 (3-6). Only two patients had a complete response 
(6.1%), 13 patients had progression (39.4%), over-
all response rate (ORR) was 42.4%. Seven (21.2%) 
patients had surgery for residual disease. Patients 
who were underwent surgery also attain com-
plete response. The mean and median follow up 
time following HDCT, and GemPOx therapy was 
10.8±5.5 and 10 (3-22) months and 7.3±4.7 and 6 
months, respectively. Twelve patients were died at 
the follow up period due to the disease progression. 
None of them were related to the treatment. The 
median overall survival (OS) and progression free 
survival (PFS) were after GemPOx treatment; 16 
months (95% CI: 7.33-24.7) and 10 months (95% 
CI: 5.1-14.9), respectively (Figure 1 and 2). OS 
and PFS rates at 12 th month were 65.7% and 40%, 
respectively. 

Toxicities are listed in Table 2. Leukopenia, ane-
mia, thrombocytopenia, neurotoxicity, febrile 
neutropenia, diarrhea and vomiting/nausea were 
observed. One patient had grade 3 febrile neutro-
penia. No bleeding was observed. Two patients had 
reversible grade 2 renal toxicity. There was no life-
threatening toxicity.

Table 1. The demographic and disease-related characteris-

tics of the patients

Features	 n (%)

Mean±SD (Min-Max)	 31.5±8.2 (18-52)

Age (years)	 33 (100)	

Gender 

	 Male	 27 (81.8)	

	 Female	   6 (18.2)	

Primary origin of tumor		

	 Left testis	 11 (33.3)	

	 Right testis	 16 (48.4)	

	 Ovarian	   6 (18.3)	

Histopathology

	 Mix germ cell tumor	 22 (66.6)	

	 Yolk sac tumor	   2 (6.1)	

	 Embrional carcinoma	   2 (6.1)	

	 Seminoma	   1 (3)	

	 Choriocarcinoma	   4 (12.1)	

	 Teratoma	   2 (6.1)	

Stage at the Time of Diagnosis

	 ≥ 3A	 26 (78.8)	

	 ≤ 2C	   7 (21.2)	

Site of metastases

	 Lung	   9 (27.3)	

	 Lung and Bone 	   9 (27.3)	

	 Lung, Liver, Brain and Bone	   8 (24.2)	

	 Only Lymph Node 	   7 (21.2)	

IGCCCG Risk Grou

	 Good Risk	   5 (15.2)	

	 Intermediate Risk	   2 (6.1)	

	 Poor Risk	  26 (78.7)	

Number of lines before GemPOx

	 ≤ 3 lines	 15 (45.5)	

	 > 3 lines	 18 (54.5)	

The response of the patients after GemPOx	

Stable response 	 6 (18.2)	

Partial response  	 12 (36.3)	

Complete response 	   2 (6.1)	

Progressive disease 	 13 (39.4)	

Abbreviations: GemPOx= Gemcitabine, oxaliplatin and paclitaxel, 
IGCCCG= International Germ Cell Cancer Collaboration Group
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Biochemical tumor markers before and after Gem-
POx therapy are shown in Figure 3. Median Alfa-
Fetoprotein (AFP) levels before and after GemPOx 
were 42.5 (IQR: 8.25-1000) and 12 (IQR: 6.5-
160), respectively. Median Beta-Human Chorionic 
Gonadotropin (Beta-HCG) levels before and after 
GemPOx were 15 (IQR: 0.75-867.5) and 5 (IQR: 
0.55-25), respectively. Median Lactate Dehidro-
genease (LDH) levels before and after GemPOx 
were 189 (IQR: 169-620) and 190 (IQR: 150-200), 
respectively. The decrease in AFP and Beta -HCG 
levels were as expected. LDH levels were unex-
pected.

 

DISCUSSION 

To our knowledge, our study is the first Turkish re-
port of GemPOx regimen after HDCT in patients 

with germ cell tumor. We obtained good and ac-
ceptable ORR, OS and PFS. And we showed the 
efficacy and safety of GemPOx. Most of our pa-
tients received HDCT as third-line therapy. In the 
literature there are serious deficiences about the 
treatment methods with this patients. After progres-
sion, single-agent therapy like oral etoposide, pa-
clitaxel or gemcitabine can be arranged ,or patients 
can be included palliative care according to their 
situations.13 Also, some studies investigated differ-
ent therapy combinations.12,14 We especially chose 
the patients who were suitable for the combination 
therapy according to their performance status. We 
did not include other patients who received single-
agent therapy. The GemPOx treatment could not be 
tolerable for them.

Some studies showed ORRs in the range of 20-
44%.4,12,15 Currently, there is no standard salvage 

Table 2. Toxicities of GemPOx 

	 All  n (%)	 Grade 3 and 4 n (%)

Leukopenia	 21 (63.7%)	 2 (6.1%)

Anemia	 15 (45.4%)	 1 (3%)

Thrombocytopenia	 20 (60.6%)	 2 (6.1%)

Febril Neutropenia	  7 (21.2%)	 1 (3%)

Neurotoxicity	 18 (54.5%)	 4 (12.1%)

Vomiting/Nausea	 22 (69.7%)	 3 (9.1%)

Diarrhea	 10 (30.3%)	 0

Figure 1. Overall survival of patients recieved GemPOx treat-
ment (Kaplan-Meier Curve)

Figure 2. Progression free survival of patients recieved Gem-
POx treatment (Kaplan-Meier Curve)

Figure 3. Biochemical serum markers before and after the 
GemPOx 
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chemotherapy for these patients. Seidel et al. ob-
served ORR in 44% of 63 patients who have re-
ceived same treatment.12 Shiraishi et al. presented a 
triple-combination regimen using nedaplatin with 
gemcitabine and paclitaxel.16 They observed ORR 
in 47% of patients in a small group of patients as 
15. We observed ORR in 42.4% of 33 patients 
which was similar with literature . 
Most of the patients had poor prognosis according 
to the IGCCCG risk groups. So that the ORR could 
be acceptable and perfect. Our patients received 
the GemPOx as a fourth or fifth line therapy after 
HDCT. This also made the treatment difficult. We 
trusted the chemosensitivity of germ cell tumors.
Nicolai et al. demonstrated the results of a phase 
2 study consists of GemPOx treatment in progres-
sive testicular cancers. They reported 5 year OS 
18%.17 Oechsle K. et al. reported that after a me-
dian follow-up of 19 months, median OS was eight 
months for relapsed and refractory germ cell tumor 
patients. Long term survival was achieved 10-15% 
of 76 patients.11

Siedal et al. showed the median OS and PFS as 
13.3 months and 4 months, respectively.12 In our 
study the median OS and PFS were as 16 months 
and 10 months, respectively. These results were  
also perfect and much better than the literature 
reported before. Thus, GemPOx regimen remains 
one of the best determined systemic treatment op-
tions for progressive germ cell tumors patients 
even after HDCT. 
Safety analysis of this report showed the feasibil-
ity of the GemPOx regimen in patients with heav-
ily pretreated germ cell tumors. The most common 
toxicities were leukopenia, anemia and thrombo-
cytopenia. We did not observe too much grade 3 
or grade 4 toxicities. Nicola et al reported that ane-
mia, thrombocytopenia and leukopenia were 41%, 
68% and 68%, respectively. And three patients had 
grade 3 renal toxicity.17 Our results were similar to 
the literature.17,18 None of them was life threaten-
ing. In spite of the combination of two potentially 
neurotoxic drugs, only four patients had grade 3  
neurotoxicity. None of the patients died due to 
treatment toxicities. Additionally, no patients quit-
ted the treatment due to the toxicity. The toxicities 
were acceptable. Some patients underwent dose re-
ductions and dose delays. 

The patients were poor prognosis and all of them 
underwent HDCT.  With this aspect, data demon-
strate perfect OS and PFS for further treatment 
lines. Patients who have received such intensive 
treatment and relapsed after HDCT are absent in 
most centers. One of the most important reasons 
for this is that our center is very experienced in 
HDCT and there are many cases. It is not easy to 
find such patients. The only limitation of our study 
is that it is retrospective. Except for this, very valu-
able and good results were obtained. We believe 
that it will be a guide when choosing the treatment 
methods in this patient group all over the world.

In conclusion, GemPOx treatment remains one of 
the best determined systemic treatment options for 
progressive germ cell tumors patients even after 
HDCT. Also, the GemPOx treatment was associ-
ated with good efficacy and tolerability. 
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