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ABSTRACT
Objective: To determine the survival endpoints and treatment-related adverse events after the use of the gemcitabine,
paclitaxel, and oxaliplatin (GemPOx) protocol in relapsed/refractory germ cell tumours (GCTs) who had previously received
multi-line systemic treatments including high-dose chemotherapy.
Study Design: Observational study.
Place and Duration of Study: Clinic of Medical Oncology, Gulhane School of Medicine, Ankara, Turkey, between January
2017 and August 2021.
Methodology: Clinical characteristics of adult patients with relapsed/refractory GCTs treated with the GemPOx protocol
were recorded from the hospital's patient registry database. Patients without a medical record were not included in the
study. Objective response rate (ORR), progression-free survival (PFS), overall survival (OS), one-year PFS rate, one-year OS
rate, and treatment-related haematological side effects were determined after GemPOx.
Results: Fifty-three adult patients were included (47 of them were male). Seventy-eight percent had Stage 3 at initial diag-
nosis. Twenty-four percent of the patients received more than four lines of systemic chemotherapy. Ninety-six percent of
the patients received high-dose chemotherapy prior to GemPOx. ORR, which is the sum of the complete and partial
response rates, was 69.8%. PFS was determined as 8.5 ± 5.4 months. The one-year PFS rate was 30.3%. OS was 15.9 ±
10.6 months. The one-year OS rate was 72.6%. Febrile neutropenia was observed in 15.1% of the patients.
Conclusion: In patients with relapsed/refractory GCTs receiving multi-line systemic chemotherapy, significant PFS and OS
are achievable, and a manageable spectrum of haematological side effects is observed with GemPOx.
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INTRODUCTION

Germ cell tumours (GCTs) are one of the most common malig-
nancies in males, especially in the second to fourth decades of
life.1 Successful response can be obtained with conventional
cytotoxic chemotherapies, especially platinum-based treat-
ment  approaches,  even  in  advanced  GCTs.  The  overall
survival (OS) rate at baseline for advanced-stage GCTs is 80%
or more for five years.2

 

Correspondence  to:  Dr.  Musa  Baris  Aykan,  Department  of
Medical  Oncology,  University  of  Health  Sciences,  Gulhane
School  of  Medicine,  Etlik,  Ankara,  Turkey
E-mail:  musabarisaykan@gmail.com
.....................................................
Received: January 26, 2022;  Revised: April  02, 2022;
Accepted:  May  19,  2022
DOI:  https://doi.org/10.29271/jcpsp.2022.07.880

There is an almost-established systemic treatment approach in
the first, second and third lines of advanced GCTs. The use of
second-line  salvage  regimens  followed  by  high-dose
chemotherapy in tertiary care after a failure of first-line therapy
is now considered standard in the patients with appropriate
performance.However, chemotherapy protocols that may be
preferable for the patients in the fourth and subsequent lines
with relapsed/refractory GCTs are still lacking.3-6

If these patients are considered appropriate, total surgical exci-
sion of residual masses or re-salvage autologous stem cell trans-
plantation  plus  high-dose  chemotherapy  treatment  can  be
tried.7 The use of gemcitabine and platinum-based treatment
protocols such as gemcitabine, oxaliplatin, and paclitaxel (Gem-
POx) may be considered.8 However, there is no clearly defined
optimal treatment recommendation for the patients who still
need this effective treatment. The aim of this study was to deter-
mine the patient characteristics, post-treatment survival, and
side  effects  of  the  GemPOx  protocol  in  the  patients  with
relapsed refractory GCTs.
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METHODOLOGY
Patients  treated  at  the  Clinic  of  Medical  Oncology,  Gulhane
School of Medicine, Ankara, Turkey were included in this retro-
spective observational study. The study was conducted using
medical records of relapsed/refractory GCTs between January
2017 and August 2021. Inclusion criteria were age ≥ 18 years,
histologically  and radiologically  confirmed advanced GCTs at
diagnosis or at recurrence, and receiving treatment with the
GemPOx  protocol.  Patients  who  did  not  meet  the  inclusion
criteria and those without follow-up data were excluded. The
GemPOx protocol was administered: Gemcitabine was given at a
dose of 800 mg/m2 on the 1st and 8th day of a 21-day cycle. Pacli-
taxel was also administered at a dose of 80 mg/m2 on the 1st and
8th days of the 21-day cycle. If oxaliplatin dose was 130 mg/m2, it
was administered only on the 1st day during the same period.9 G-
CSF was routinely given to all the patients. Age, gender, localisa-
tion, histology, and stage at the diagnosis of the primary malig-
nancy were recorded. Within the scope of the study, lung, liver,
bone, soft tissue, lymph node, and brain metastases status were
evaluated before the GemPOx protocol. International Germ Cell
Cancer  Collaboration  Group  (IGCCCG)  risk  groups  and  the
number of systemic chemotherapy lines before GemPOx and
serum tumour marker levels were also evaluated.10

Progression-free survival (PFS) was defined as the time from the
onset  of  GemPOx  to  local  recurrence  or  distant  metastatic
disease to disease progression, death from cancer, or neither.
Overall survival (OS) was calculated as the time from the first day
of GemPOx to the date of the patient's last follow-up examination
or the date of death due to cancer or non-cancer causes. The
objective response rate (ORR) was determined as the sum of the
complete and partial responses achieved. The one-year PFS rate
and one-year OS rate were obtained from the survival analysis.
The Ethics Committee of the study centre decided that the study
protocol with approval number 2021/93 was appropriate.

SPSS 22.0 software (SPSS Inc., Chicago, Illinois) was preferred for
statistical  analysis.  Descriptive  data  were  expressed  as  the
counts  and  percentages.  The  Kolmogorov-Smirnov  test  was
used  to  evaluate  the  normality  of  continuous  variables.  The
mean  ±  standard  deviation  (SD)  was  used  for  normally
distributed  continuous  data.  For  continuous  data  that  is  not
normally distributed, the median [interquartile range (IQR)] is
preferred. Kaplan-Meier analysis was used for survival analysis
(PFS, OS, one-year PFS rate, and one-year OS rate).

RESULTS

The  final  sample  included  53  patients.  The  mean  age  was
30.6  years  (SD:8.4  years).  In  42  (79.2%)  patients,  the
primary  tumour  site  was  the  testes.  Mixed  GCT  was  found
histopathologically in 28 (52.8%) patients. At the initial diag-
nosis, 41 (78%) patients had Stage 3 disease, and 60.4% of
the patients had lung metastases. When evaluated according
to IGCCCG, 38 (71.7%) of the patients were in the poor prog-
nostic  risk  group.  Of  the  patients,  12  (22.6%)  had  a  serum
tumour  marker  level  S3  (S3  is  the  expression  showing  the
highest  serum  tumour  marker  elevation).  The  number  of

patients,  who  received  four  or  more  lines  of  systemic
chemotherapy before GemPOx, was 13 (24.5%) The median
(IQR) number of cycles of the GemPOx protocol was determined
as 4 (3). The characteristics of the patients are presented in
Table I.
Table I:  Demographic and clinical characteristics of the patients.

Features n: 53

Age, in years, mean (±SD) (min-max) 30.6 (8.4)
(18-52)

Gender  
    Male, n (%) 47 (88.7)
    Female, n (%) 6 (11.3)
Primary origin of tumor, n (%)  
    Testes 42 (79.2)
    Ovaries 7 (13.2)
    Extragonadal 4 (7.5)
Histopathology, n (%)  
    Mixt germ cell 28 (52.8)
    Teratoma 6 (11.3)
    Seminoma 5 (9.4)
    Yolk Sac 5 (9.4)
    Choriocarcinoma 5 (9.4)
    Embryonal carcinoma 4 (7.5)
Stage at Diagnosis, AJCC, 8th,n (%)  
    ≤ Stage 2C 12 (22.6)
    ≥ Stage 3A 41 (77.4)
Site of Metastases, n (%)  
    Lymph nodes 40 (75.5)
    Lung 32 (60.4)
    Liver 18 (34)
    Bone 17 (32.1)
    Soft tissue 13 (24.5)
    Brain 5 (9.4)
IGCCCG Risk Groups, n (%)  
    Good risk 11 (20.8)
    Intermediate risk 4 (7.5)
    Poor risk 38 (71.7)
Serum Tumor Markers before GemPOx, n (%)  
    S0 17 (32.1)
    S1 15 (28.3)
    S2 9 (17)
    S3 12 (22.6)
Number of systemic treatment lines before
GemPOx, n (%)  

    ≤4 lines 40 (75.5)
    >4 lines 13 (24.5)
HDC+AHSCT, n (%)  
    Yes 51 (96.2)
    Number of GemPOx cycles, median (IQR) 4 (3)
AJCC, 8th: The eighth edition American Joint Committee on Cancer; IGCCCG:
International Germ Cell Cancer Collaborative Group; GemPOx: Gemcitabine,
paclitaxel and oxaliplatin; S0: Marker’s blood level within normal limits; S1:
LDH <1.5 × ULN, hCG (mIU/mL) <5000 and AFP (ng/mL) <1000; S2: LDH 1.5
to 10 × ULN or hCG (mIU/mL) 5000 to 50,000 or AFP (ng/mL) 1000 to 10,000;
S3: LDH >10 × ULN or hCG (mIU/mL) >50,000 or AFP (ng/mL) >10,000, HDC:
High dose chemotherapy; AHSCT: Autologous Hematopoietic Stem Cell
Transplantation.
 

The ORR to the GemPOx was 69.8% for all the patients. Median
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PFS (IQR) was determined as 8.5 (5.4) months. The one-year PFS
rate was 30.3%. Mean OS (SD) was 15.5 (6.7) months. The one-
year OS rate was 72.6%. Although neutropenia, anaemia, and
thrombocytopenia were frequently observed, they were usually
found at the Grade 2 level. The frequency of febrile neutropenia
during GemPOx was found to be 15.1%. Treatment side effects
and responses to the treatment are presented in Table II, Figures
1 and 2.

Table II:  Treatment-related characteristics of the patients.

Features n:53
Best objective response, n (%)  
    Complete response 13 (24.5)
    Partial response 24 (45.3)
    Stable disease 7 (13.2)
    Progressive disease 9 (17)
    PFS, median (IQR), months 8.5 (5.4)
    OS, mean (SD), months 15.5 (6.7)
    One-year- PFS rate, % (SE) 30.3 (7.1)
    One-year- OS rate, % (SE) 72.6 (6.3)
Haematologic side effects  
Neutropenia, n (%)  
    Grade 1 1 (1.9)
    Grade 2 45 (84.9)
    Grade 3 7 (13.2)
Anemia, n (%)  
    Grade 1 10 (18.9)
    Grade 2 28 (52.8)
    Grade 3 15 (28.3)
Thrombocytopenia, n (%)  
    Grade 1 11 (20.8)
    Grade 2 33 (62.3)
    Grade 3 9 (17)
Febrile Neutropenia, n (%) 8 (15.1)
PFS: Progression-free survival; OS: Overall survival; IQR: Interquartile
range, SD: Standard deviation.
 

Figure 1: Kaplan Meier survival graph of progression-free survival.
 

DISCUSSION

Since GCTs are chemosensitive,  they are considered to be
malignancies with a long-term remission or cure, even if they
are detected at an advanced stage.

Patients  who  have  relapsed  after  first-line  cisplatin-based
chemotherapy still have a 20–45% chance of being cured with
the salvage chemotherapy approach. However, continuing to
have relapsed/refractory GCTs after salvage systemic therapy
indicates  poor  prognosis  and  short  survival.11  Therefore,

management  of  sequential  systemic  chemotherapies  in  the
patients with relapsed/refractory GCTs remains challenging.
Despite  repeated  chemotherapy  lines  and  even  high-dose
chemotherapy treatment, there are still patients with a high
tumour burden and good performance status. The number of
these patients may be relatively small. However, in a malig-
nancy that is expected to be chemosensitive, albeit relapsed/re-
fractory,  effective  chemotherapy  protocols  are  needed  to
prolong survival.

Figure 2: Kaplan Meier survival graph of overall survival.

The GemPOx protocol is an approach that finds its place in clin-
ical practice at this point. This study evaluated the use of the
GemPOx  protocol  in  the  patients  with  relapsed/refractory
GCTs, most of them had previously received cisplatin-based
triple combination chemotherapy protocols and nearly all of
them  had  received  high-dose  chemotherapy.  Significant
survival data were observed in PFS and OS. This situation was
also observed for the one-year PFS rate and one-year OS rate. In
addition, a manageable haematological outcome profile was
found.  For the patients in this  group,  the GemPOx protocol
should be evaluated for use in appropriate patients.

Bokemeyer and colleagues also reported data on the GemPOx
protocol. In their study with 41 patients, 78% relapsed after
high dose chemotherapy.12 In this sample, 96% of the patients,
who  received  high-dose  chemotherapy,  were  treated  with
GemPOx. This is primarily considered to be a poor prognostic
marker for the patients. However, in the patients who received
multi-line  systemic  chemotherapy,  including  high-dose
chemotherapy,  the  GemPOx  protocol  consisting  of  triple
conventional  chemotherapy  agents  may  have  successful
survival results and response rates.

ORR,  which  provides  important  information  about  disease
control in those who need treatment despite receiving multi
line therapy, is one of the most important details showing the
success of studied drugs. It is important to reveal protocols that
provide as much meaningful radiological response as possible
in  cases  of  relapsed/refractory  GCTs  to  pave  the  way  for
improved survival. Surgical resection of the remaining lesions
can be achieved after a significant radiological response has
been achieved, offering a long-term chance of complete remis-
sion.13,14 Bokemeyer et al. reported that the ORR as 51% in their
patients.12 Einhorn et al. reported a 13% complete response
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with dual conventional chemotherapy of gemcitabine and pacli-
taxel  in  the  patients  who  relapsed  after  high-dose
chemotherapy.15 In this sample, the ORR was 69.8%. The signifi-
cant benefit of adding the third chemotherapeutic agent to the
treatment compared to the two-drug combination is now an
accepted  approach,  especially  for  the  selected  fit  patients.
Significant  response  with  GemPOx  may  allow  for  complete
resection of residual masses after chemotherapy. Especially in
the patients with high tumor burden, GemPOx is an important
option to have the chance of surgery after the tumor has shrunk
significantly.

GemPOx  is  considered  to  be  a  regimen  that  increases  the
haematological  side  effects  but  is  not  difficult  to  manage.9

Seidel  and  colleagues  reported  grade  3  hematological  side
effects in almost half of their samples.9 In this sample, the inci-
dence of Grade 3 neutropenia was 13%. This can be attributed
this situation to the routine and regular use of G-CSFs.

This study has some limitations. A cross-sectional analysis was
made. Due to the nature of cross-sectional analysis, a causal
link cannot be established for the results obtained. In addition,
the number of the patients is relatively low, which limits the
generalisability  of  the  findings  to  the  different  populations.
Since it is a retrospective study, the probability of error for data
quality  increases.  Moreover,  follow-up  times  and  intervals
cannot be controlled in retrospective analyses.

CONCLUSION

The GemPOx protocol may offer a successful contribution to PFS
and OS in the patients with GCTs who continue to be relapsed/re-
fractory despite receiving multi-line systemic chemotherapy.
GemPOx also has a tolerable and manageable haematological
side-effect profile.
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