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Abstract

Triple chemotherapy improves efficacy in patients with ad-
vanced gastro-esophageal (GE) cancer. In a phase | do-
se-finding trial including 23 patients we established a re-
commended dose of triple chemotherapy with docetaxel
(D), oxaliplatin (O), and capecitabine (X) (DOX). We found
promising activity and here we present efficacy data from
the succeeding phase |l trial. Patients and Methods: All
patients had histologically confirmed GE adenocarcinoma.
Therapy was docetaxel (51 mg/m?as a 60 minutes infusion
day 1), oxaliplatin (100 mg/m? as a 30 minutes infusion day
1) and capecitabine (1250 mg/m?/day continuously). Treat-
ment was repeated every 3 weeks until progressive dise-
ase or unacceptable toxicity. Toxicity and response were
evaluated according to NCIC-CTC 3.0 and RECIST 1.0,
respectively. Results: Forty-two patients with median age of
64 years and metastatic disease were included. Six patients
(14%) and 22 patients (52%) obtained complete or partial
response, respectively for an investigator evaluated respon-
se rate of 66%. Median progression-free survival was 7.7
months; and overall survival was 11.8 months. Neutropenia
grade 3 and 4 was observed in 20 patients (total 48%). Fe-
brile neutropenia was observed in 14 patients (33%). The
median number of DOX was 6. Conclusion: DOX (D: 51 mg/
m? day 1, O: 100 mg/m? day 1 and X: 1250 mg/m?) conti-
nuously every 3 weeks in patients with advanced GE cancer
can be administered in an out-patient setting and efficacy is
very promising and deserves evaluation in larger trials.

Introduction

Cancer of the stomach and esophagus are the four-
th most frequent types of malignancies and the second
most common causes of cancer related deaths worl-
dwide [1]. Despite that treatment strategy has been so-

mewhat more aggressive in recent years, patients with
advanced gastro-esophageal adenocarcinomas (aGEA)
still have a very poor prognosis. Several trials have con-
firmed that combination chemo-regimens resulted in
a higher response rate (RR) than monotherapy, and a
meta-analysis also demonstrated a significant and con-
sistent survival advantage for combination chemothe-
rapy compared to single-agent treatment [2,3]. Fluo-
ropyrimidine- and platinum-based therapies are the
backbones of treatment for aGEA. In order to reduce
the side effects and make treatment easier for out-pa-
tients, several studies have investigated and found
that capecitabine (X) could replace fluorouracil (F) and
that oxaliplatin (O) could replace cisplatin (C) [4,5]. The
REAL-2 trial [4] examined various combinations of che-
motherapy. Epirubicin (E), cisplatin and 5-FU was cho-
sen as the control arm, and cisplatin was substituted by
oxaliplatin and fluorouracil by the oral capecitabine in
a 2 x 2 factorial design. The authors found non-inferio-
rity of both capecitabine and oxaliplatin in the two-by-
two comparison (primary endpoint) but also a longer
overall survival (OS) in the EOX group than in the ECF
group, with a median OS of 11.2 months. Subsequent-
ly, a number of trials have confirmed the efficacy of ca-
pecitabine and oxaliplatin [6,7]. Furthermore, studies
suggested that triple chemotherapy improves efficacy
in patients with aGEA. The addition of an anthracycline
or a taxane to a platinum and a fluoropyrimidine has
resulted in higher RR and a modest improvement in OS
compared with doublet combinations, but it also expo-
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ses patients to more serious side effects [2,3,8,9]. In the
V-325 trial [8] patients were treated with cisplatin and
fluorouracil with or without docetaxel as a first-line the-
rapy. RR, progression-free survival (PFS), and two-years
OS were improved by the addition of docetaxel. Several
studies and meta-analysis have confirmed the efficacy
of taxanes [2,10-13] and a taxane-containing triple com-
bination is presently the most promising regimen but
the most optimal schedule is not established.

In view of the significant toxicities associated with
the triple taxane-containing regimen, several modified
regimens have been developed. In a phase | dose fin-
ding trial including 23 patients [14] we established a
recommended dose of triple chemotherapy with doce-
taxel, short-time infusion of oxaliplatin, and continuo-
usly capecitabine (DOX). We found promising activity
and here we present efficacy data from the succeeding
phase Il trial.

Patients and Methods

All patients were required to have histologically
confirmed adenocarcinoma of the lower oesophagus,
the gastro-oesophageal junction or the stomach and
not availed for surgical resection. Other criteria for in-
clusion were measurable disease according to RECIST
1.0, WHO performance status (WHO PS) 0-1, age over
18 years, no prior chemotherapy other than adjuvant
chemotherapy completed at least six months before
inclusion, adequate bone marrow function (neutrophils
count > 1.5 x 10%I; platelets > 100 x 10%/1), adequate
hepatic function (serum bilirubin < 1.5 x upper normal
limit (UNL), transaminases < 3 x UNL (however, in cases
of liver metastases there were no upper limit for tran-
saminases)), adequate renal function (calculated creati-
nine clearance = 60 ml min* by the Cockroft and Gault
formula). Furthermore, the treatment should be started
within eight days after inclusion, and the patients may
not have peripheral neuropathy, any co-existing severe
medical illness, sign of brain metastases or receive con-
comitant treatment with other anticancer drugs. Fema-
le were not included if they were pregnant or lactating.

The study was approved by the local ethics commit-
tee and the Danish Health Authority (Eudract nr. 2006-
002270-21). Signed informed consents were obtained
from all patients before entering the study.

Treatment schedule

Therapy was initiated with docetaxel (60 mg/m?as a
60 minutes infusion day 1), oxaliplatin (115 mg/m? as a
30 minutes infusion day 1), and capecitabine (1250 mg/
m?2/day continuously) as recommended from our phase
| study [14]. In order to maintain treatment cadence wi-
thout dose reductions and hopefully lesser toxicity we
amended the phase Il protocol and reduced the dose
with 15% of docetaxel to 51 mg/m?and of oxaliplatin to
100 mg/m? [15]. The new recommendation was amen-
ded to and approved by the local ethics committee and
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the Danish Health Authority and was used after 12 pa-
tients had received the higher dose of DOX. DOX was re-
peated every 3 weeks for a planned number of 8 cycles.

Assessment

Before inclusion, each patient was assessed by com-
plete physical examination, full blood count, clotting
profile, blood biochemistry, 12-lead electrocardiogram,
contrast-enhanced CT scan of the thorax, abdomen, and
pelvis, and a pregnancy test for women with child-bea-
ring potential. Subsequently, complete physical exami-
nation, blood biochemistry, and a toxicity and adverse
event assessment were repeated before each cycle
began; a full blood count was repeated before every
docetaxel infusion. From May 2010 a HER2 test was
performed, and thence only HER2 negative patients
were included. A tumour marker assessment and con-
trast-enhanced CT scan of the thorax, abdomen, and
pelvis were repeated at the end of every third treatment
cycle until disease progression. The response was eva-
luated by the investigator according to RECIST 1.0 every.
Toxicity was evaluated according to NCIC-CTC 3.0.

Study end-points

The primary clinical end-point of the study was RR.
Secondary end-points were OS, PFS, treatment-related
toxicity, and disease-associated symptoms. PFS was de-
fined as the time from inclusion to progressive disease
occurred (according to the RECIST criteria) or death of
any cause. OS was defined as the time from inclusion
to death of any cause. Data was updated December 1%,
2020.

Statistical analyses

Non-parametric statistics were applied. All median
values are followed by the range in brackets. After ces-
sation of treatment patients without documented pro-
gression were followed every 3 months with clinical
and radiological evaluation. The number of evaluable
patients is based on Simons two-stage design [16]. PFS
and OS were generated according to the Kaplan—Meier
method. Data were recorded and analysed in a Medlog-
database. All analyses were done on an intention-to-tre-
at population.

Results

Patients characteristics

Baseline demographic and patient characteristics are
summarized in Table 1. From September 2009 to Sep-
tember 2012 we included 42 patients, 36 males and 6
females with a median age of 64 years (IQR 44-76) and
WHO PS score of 0 and 1 in 57% and 43%, respectively
were analysed in the intension to treat population. The
primary tumour site was the lower oesophagus in 12
patients, the gastro-oesophageal junction in 23 patients
and stomach in 7 patients. All of the patients had non-re-
sectable locally advanced (n = 3) or metastatic disease.

e Page 2 of 6 o



https://doi.org/10.23937/2378-3419/1410147

DOI: 10.23937/2378-3419/1410147

ISSN: 2469-5793

Table 1: Baseline characteristics for 42 patients with advanced
gastro-esophageal adenocarcinoma treated with DOX.

Number of patients 42
Age, years
Median 64
range 44-76
Sex
Male 36 (86%)
Female 6 (14%)

WHO performance status

0 24 (57%)
1 18 (43%)
Primary tumour site

Esophagus 12 (28%)
GEJ 23 (55%)
Stomach 7 (17%)

Status of primary tumour

RO resection 5 (12%)
R2 resection 1(2%)
No surgery 36 (86%)
No patient had prior CT or RT

Stage

Locally advanced 3 (7%)
Metastatic 39 (93%)
No. of organs involved

1 2 (5%)

2 14 (36%)
3 14 (36%)
>4 9 (23%)
Increased

Alkaline phosphatase (> 300 U/I) 4 (10%)
ALAT (> 40 U/N) 6 (14%)
Platelets (> 400 x 10°/1) 14 (33%)
ANC (> 7.5 x 10°/1) 22 (52%)

Administered treatments

A total number of 252 cycles were administered in
the study, with a median number of 6 cycles per patient
(IQR 4-8). The cumulative doses (mg/m?) of docetaxel
and oxaliplatin were 308 mg/m? and 426 mg/m?, re-
spectively. The median relative dose intensities (RDI) for
docetaxel and oxaliplatin were 0.97 and 0.96, respecti-
vely. Reasons for discontinuation of study treatment
were PD (n =11.26%), toxicity (n = 17.41%) and comple-
tion of planned therapy (n = 14.33%). The administered
treatments are shown in Table 2.

Toxicity

Treatment was generally well tolerated. Neutropenia
grade 3 and 4 was observed in 20 patients (total 48%),
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Table 2: Efficacy data and dose administration for 42 patients
with advanced gastro-esophageal adenocarcinoma treated
receiving DOX.

Number of patients 42

Efficacy

Complete response (CR), n (%) 6 (14%)
Partial response (PR), n (%) 22 (52%)
Disease control (CR + PR + NC’), n (%) 35 (83%)
PFS, months (median) 7.7 (5.5-9.7)

OS, months (median) 11.8 (7.6-15.2)

Reason for discontinuation of DOX

Completed planned number of DOX 14 (33%)
Progressive Disease 11 (26%)
Toxicity or patients wish 17 (41%)
Dose administration

Number of DOX (median, IQR) 6 (4-8)
Number of docetaxel cycles (median, IQR) 6 (4-8)
Cumulative dose of D, (median, IQR) 308 (204-350)
Dose intensity of D 97 (94-100)
Cumulative dose of O, (median, IQR) 426 (305-592)
Dose intensity of O, (median, IQR) 96 (82-100)
Duration of therapy, months (median, IQR) 4.8 (3.0-5.5)

'NC = no change

no thrombocytopenia grade 3 or 4 was seen. Eight of 12
patients who received high dose DOX developed febrile
neutropenia (66%), but only 6 of 30 patients (20%) after
the 15% dose reduction of docetaxel and oxaliplatin.
The frequencies of hematological and non-hematologi-
cal adverse events are shown in Table 3. The most im-
portant non-hematologic grade 3 and 4 toxicities were
neuropathy (17%), diarrhoea (14%), fatigue (12%), and
nausea (7%).

Efficacy

The response rate was 66% (6 patients obtained
complete response (CR) and 22 patients obtained par-
tial response (PR)) and disease control rate was 83%
(Table 2). Median PFS and OS were 7.7 months; 95% Cl
5.5-9.7 months and 11.8 months; 95% Cl 7.6-15.2 mon-
ths, respectively (Figure 1). Three patients with locally
advanced disease died after 2, 15 and 29 months, re-
spectively. There was no sign of difference in efficacy
(RR, PFS or OS) between patients receiving the initial hi-
gher dose of DOX and the recommended adjusted DOX.

Discussion

Palliative chemotherapy prolongs OS and improves
quality of life - also for older patients, but older and frail
patients are underrepresented in clinical trials. The me-
dian OS in large randomized trials are approaching 12
months but in unselected populations the median OS is
much lower [17,18]. The median age for patients with
aEGA is around 70 years but patients in many recent
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Table 3: Worst toxicity for 42 patients with advanced gastro-esophageal adenocarcinoma treated receiving DOX.

Hematologictoxicity Grade Il Grade Il Grade IV
n (%) n (%) n (%)

Neutropenia 3 (7%) 10 (24%) 10 (24%)

Thrombocytopenia 0 0 (0%) 0 (0%)

Febrile neutropenia - 13 (31%) 1(2%)

Non-hematologic toxicity Grade Il Grade Il Grade IV
n (%) n (%) n (%)

Nausea 8 (19%) 3(7%) 0

Diarrhoea 6 (14%) 6 (14%) 0

Vomit 4 (10%) 1(2%) 0

Neuropathy 13 (31%) 7 (17%) 0

Fatigue 23 (55%) 5 (12%) 0

Nail toxicity 13 (31%) 5 (12%) -

HFS 8 (19%) 3 (7%)

Anorexia 3 (7%) 2 (5%)

In addition one patient had pulmonary embolism after the 6" cycle of DOX.
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Figure 1: Kaplan-Meier survival curve demonstrating progression-free survival (dotted line) and overall survival (solid line).
Kaplan-Meier curves of progression-free survival (median 7.7 months; 95% CI 5.5-9.7 months), dotted line, and overall
survival (median 11.8 months; 95% CI 7.6-15.2 months), solid line.

36

trials are highly selected and the median age is often
only around 60 years. A number of different first-line
regimens have been validated for use in this setting, but
there is as yet no consensus recommendation on a wor-
Id-wide combination. A combination of a platinum based
chemotherapy (cisplatin or oxaliplatin) and a fluoropyri-
midine (fluorouracil, capecitabine or S-1) represents the
cornerstone of first line treatment [2,3,9,19,20]. The
addition of docetaxel to such doublets improves OS fur-
ther, albeit at the cost of increased toxicity. In the V325
trial [8], 455 patients across 72 centres and 16 countries,
were randomized to triple DCF (docetaxal, cisplatin and
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fluorouracil) or CF. All efficacy parameters significantly
favoured DCF over CF alone, with a higher RR (37% Vs.
25%), longer PFS (5.6 Vs. 3.7 months) and longer me-
dian OS (9.2 Vs. 8.6 months). Even though DCF resulted
in an increased risk of severe adverse events, especially
febrile neutropenia and/or neutropenic infection (29%
Vs. 12%) and diarrhoea (19% Vs. 8%), preservation of
quality of life and clinical benefit favoured DCF over CF
[21,22]. Several other studies and meta-analyses have
confirmed the efficacy of taxanes [10,11,13,23,24] and
a taxane-containing triple combination is presently the
most promising regimen but the most optimal schedule
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has not been established: Therapy every second or third
week; oxaliplatin or cisplatin; infusion of fluorouracil or
oral alternatives and dose of docetaxel are all important
topics still to be solved [9,25]. Recent updates conclude
that three drug regimens yield a significant OS benefit
compared to a two-drug regimen but at the cost of in-
creased toxicity [9,26].

Based on our phase | dose finding study [14], the pre-
sent phase |l study investigates the combination of DOX
in patients with aGEA. The efficacy results of the current
study, with a RR at 66%, PFS 7.7 months and OS 11.8 mon-
ths are in line with other western phase Il trials [23,24,27-
29] with reported median PFS from 5.2 to 6.9 months and
OS ranging from 8.4 to 18 months. In the present study
a dose modification was necessary due to unacceptable
toxicity in terms of febrile neutropenia. Eight of 12 pa-
tients who received high dose DOX developed febrile
neutropenia (66%), but only 6 of 30 patients (20%) after
the 15% dose reduction of docetaxel and oxaliplatin. This
dose modification had no impact on the efficacy of the
treatment. Due to the heavy haematological toxicity of
the triple regimen, several authors have modified the re-
gimen including splitted or reduced dose of all or some of
the three drugs, with manageable toxicity and satisfac-
tory results [26]. In particular, Shah, et al. [11] performed
a phase Il randomized study comparing standard doceta-
xel, cisplatin and 5-FU (DCF) regimen with modified DCF.
Despite the use of granulocyte colony-stimulating factor
(G-CSF), the standard DCF arm was closed prematurely
due to excessive toxicity. In the present study the pa-
tients were not routinely offered G-CSF. The latest ESMO
Clinical Practice guidelines [30] recommend the use of
G-CSF prophylactically if the risk of febrile neutropenia is
more than 20% for all planned cycles of treatment. If the
patients in the present study were offered G-CSF some of
them would probably avoid febrile neutropenia. In addi-
tion to providing G-CSF a change in the treatment sche-
dule may also reduce the side-effects as seen in the study
by Shah, et al. [11], where the modified schedule provide
treatment every second week.

The combination of the chemotherapeutic agents is
also important compared to the side-effects. A recent
randomized phase |l trial addressed whether 5-FU can
be replaced by capecitabine in a three-drug regimen in-
cluding docetaxel and oxaliplatin [24]. The patients were
randomized to docetaxel + oxaliplatin (DO); docetaxel,
oxaliplatin and 5-FU (DOF); or docetaxel, oxaliplatin and
capecitabine (DOX). DOX was given at the same dose as
in the present study. The authors found higher efficacy
and less risk of febrile neutropenia in patients receiving
treatment every 2 weeks. However, it needs to be con-
firmed whether this is caused by a slightly lower dose of
docetaxel administered every 2 weeks or combination
with 5-FU. When 5-FU infusion is replaced by oral the-
rapy, capecitabine or S-1 is often administered for 14
days every 3 weeks, but a 2 weeks schedule of doceta-
xel, oxaliplatin and S-1 is tolerable and promising [25].
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No large Western randomized study (more than 100
patients per treatment arm) has ever shown a median
OS of more than 12 months and it is not expected to
change dramatically with the currently available and
approved cytotoxic drugs. Therefore but also inspired
by results from other primaries, there has been a huge
interest in the combination of biological agents with the
best chemotherapeutic regimens. At present, the most
promising strategy is found in patients with overexpres-
sion of HER2. Trastuzumab is well tolerated and can
actually be combined with triple docetaxel regimens
with very promising results [31].

In conclusion DOX (D 51 mg/m? day 1, O 100 mg/m?
day 1 and X 1250 mg/m?) continuously every 3 weeks
in patients with advanced gastro-esophageal cancer can
be administered in an out-patient setting and efficacy is
very promising and deserves evaluation in larger trials.
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