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Abstract. To date, there is no consensus regarding first-line
chemotherapy for patients with HER2-negative, locally
advanced/metastatic gastric cancer (a/m GC). In the present
study we reported a retrospective case-series of patients
treated with a weekly regimen containing timed-flat infu-
sion of 5-fluorouracil (TFI/5-FU), docetaxel and oxaliplatin.
From June 2007 to July 2017, 32 consecutive a/m GC patients
were treated with first-line standard (st) or modulated
(mod) ‘FD/FOx’ regimen: Weekly 12 h (from 10.00 p.m.
to 10.00 a.m.) TFI/5-FU for two consecutive nights at
900 mg/m?*/day, associated to weekly alternating docetaxel,
50 mg/m? and oxaliplatin, 80 mg/m?. The median age of the
patients was 60 years and their Eastern Cooperative Oncology
Group-performance status (ECOG-PS) was as follows:
i) ECOG-PS 0/1, (n=28, 87.5%); and ii) ECOG-PS 2 (n=4,
12.5%). Patient activity, efficacy and safety data were collected
and subgroup analyses were conducted among patients treated
with st and mod FD/FOx. In the intention-to-treat (ITT)
analysis, the objective response rate (ORR) was 75% (95% CI,
53-90) and the disease control rate (DCR) was 87.5% (95% CI,
67.6-97.3). After a median follow-up of 16 months, median
progression-free survival (PFS) and median overall survival
(OS) were 14.0 and 19.0 months, respectively. The received
dose-intensities were ~80% of the standard doses for each
agent. The most relevant treatment-related grade 3 adverse
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events were: Neutropenia (40.6%), asthenia (18.7%) and
diarrhea (18.7%). The only treatment-related grade 4 adverse
event was neutropenia (9.3%). No febrile neutropenia was
observed and none of the patients died as a result of adverse
events. FD/FOx regimen appeared to be a feasible option as a
first-line treatment of a/m GC patients, especially in case of
high-tumor burden, with the need of rapid tumor shrinkage
and disease-related symptoms palliation.

Introduction

The majority of patients with gastric cancer (GC) already
presents with advanced disease at the time of diagnosis or
develops metastases after treatment with curative intent. In
these patients, chemotherapy can provide palliation of symp-
toms, improved survival and quality of life, compared to best
supportive care (BSC) (1,2).

Combination therapies have demonstrated substan-
tially higher response rates and survival compared to
monotherapy (3.4). Although the optimal regimen for first-line
chemotherapy of locally advanced/metastatic (a/m) GC
patients is well defined in tumors which overexpress human
epidermal growth factor receptor-2 (HER?2) (5), this is not the
case for HER2-negative tumors, which are ~80% of the cases.
In these patients the question of whether a three-drug regimen
is more effective than a potentially less toxic doublet remains
controversial.

According to the National Comprehensive Cancer Network
(NCCN) guidelines of 2016 two-drug regimens are preferred
and three-drug cytotoxic regimes should be reserved for medi-
cally fit patients with good performance status (PS) and access
to frequent evaluation (6). The European Society for Medical
Oncology (ESMO) guidelines of 2016 state that ‘combination
regimens incorporating a platinum agent and a fluropyrimi-
dine are generally used and it remains controversial whether a
triplet regimen is needed’ (7).

A recent systematic literature review and meta-analysis has
revealed a significant improvement in overall survival (OS),
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progression-free survival (PFS) and objective response rate
(ORR) in favor of a triplet over a doublet chemotherapy, espe-
cially when containing fluoropyrimidines, cisplatin and taxane,
at the expense of major incidence of grade 3-4 thrombocyto-
penia (6.2 vs. 3.7%), infections (10.2 vs. 6.4%) and mucositis
(9.7 vs. 4.7%) (8). A real-world data analysis and a network
meta-analysis have recently revealed that anthracycline-based
triplets do not improve the efficacy of platinum-fluoropyrim-
idine doublets in terms of ORR, median OS and median PFS
as first-line treatment, and present with greater toxicity and a
major impact on the quality of life (QoL) (9,10).

The combination of docetaxel, cisplatin and SFU (DCF)
has been evaluated in randomized clinical trials. In the V325
trial, a randomized multinational phase III study, 445 untreated
a/m GC patients were randomized to receive either DCF every
3 weeks or cisplatin and 5-FU (CF). At a median follow-up of
13.6 months, median time to progression (5.6 vs. 3.7 months),
median OS (9.2 vs. 8.6 months) and ORR (37 vs. 25%) were
significantly higher with DCF than CF, with a two-year
survival rate of 18 and 9%, respectively. The modified DCF
(mDCF) regimen has been demonstrated to have at least equal
efficacy and lower toxicity compared to standard DCF chemo-
therapy in a phase II trial (11). In addition, a recent phase II
trial (GATE trial) has evaluated the efficacy and tolerability
of docetaxel plus oxaliplatin with or without infusional 5-FU
(TEF and TE, respectively) or capecitabine (TEX) in a/m GC
patients (12). The addition of docetaxel to oxaliplatin and 5-FU
proved to have a better safety profile and was also associated
with higher ORR, longer median PFS and median OS (47%,
7.7 and 14.6 months, respectively) compared to docetaxel,
oxaliplatin and capecitabine (26%, 5.6 and 11.3 months,
respectively). The frequency of grade 3 or 4 adverse events
was lower among patients treated with TEF (25%) compared
to those treated with TE (37%) or TEX (38%).

In addition, a triplet regimen with docetaxel demonstrated
efficacy in the neoadjuvant therapy setting in locally advanced
resectable esophago-gastric cancer, significantly increasing the
proportion of patients achieving pathological complete regres-
sion compared with ECF/ECX in the multicenter, open-label,
randomised phase 2/3 trial FLOT4-AIO (13).

In order to increase the tolerability of 5-FU in combina-
tion with irinotecan in metastatic colorectal cancer patients,
we have previously developed an alternative way of admin-
istration of 5-FU, called timed-flat infusion (TFI), which
consisted in a 12-h nocturnal flat infusion (from 10:00 p.m. to
10:00 a.m.), without 5-FU bolus and folinic acid (14). To date
no experimental evidence has supported that the modulation
of folinic acid enhanced the antitumor activity of infusional
5-FU at its maximum tolerated dose (15-17). TF1/5-FU,
exploits the increased activity in mononuclear cells of dihy-
dropyrimidine dehydrogenase, the enzyme involved in 5-FU
intracellular catabolism, and the reduced proliferation of
the healthy tissue most damaged by 5-FU (the bone marrow
and oral/rectal mucosa) during the evening hours (18-21).
Subsequently, we developed a triplet schedule, called FIr/FOx,
containing irinotecan and oxaliplatin administered every other
week, associated with TFI/5-FU two nights a week (22), and
the FIrB/FOx schedule, by adding bevacizumab to this triplet
regimen (23), with manageable toxicity and high received dose
intensities (rDI).
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On the basis of these previous findings, we designed the
FD/FOx regimen, a triplet schedule containing weekly alter-
nated docetaxel and oxaliplatin, associated with TF1/5-FU two
nights a week. In the present study we reported a single institu-
tion retrospective analysis of a/m GC patients treated with first
line FD/FOXx, in order to assess whether this alternative way of
administration of 5-FU, can allow to treat more patients with
an intensive regimen in common clinical practice.

Materials and methods

Patient eligibility. This retrospective analysis evaluated consec-
utive a/m GC patients treated with FD/FOx regimen, from June
2007 to July 2017. Patients were eligible if they had histologi-
cally confirmed diagnosis of GC (gastric or esophago-gastric
adenocarcinoma); aged, 18-80 years; Eastern Cooperative
Oncology Group Performance Status (ECOG-PS) <2; adequate
hematological, renal and hepatic functions. The treatments
were tailored according to patient fitness level which was
prevalently defined according to age [non-elderly (<65 years),
young-elderly (=65, <75 years) and old-elderly (=75 years)],
ECOG-PS and comorbidities. Comorbidities were evaluated
by the Cumulative Index Rating Scale (CIRS) (24) as follows:
Primary CIRS stage consisted of independent instrumental
activity of daily living (IADL) and absent or mild-grade comor-
bidities; intermediate CIRS stage consisted of dependent or
independent IADL and less than three mild- or moderate-grade
comorbidities; secondary CIRS stage, consisting of more than
three comorbidities or a severe comorbidity, with or without
dependent IADL. Patients with performance status (PS) 3 were
not eligible. All patients provided written, informed consent to
treatment. The procedures followed were in accordance with
the ethical standards of the local responsible committees on
human experimentation, namely the Comitato Etico per le
province di LAquila e Teramo.

Schedules of therapeutic regimens. Standard (st) FD/FOx
regimen (Fig. 1) is a schedule of weekly 12-h (from 10.00 p.m.
to 10.00 a.m.) TFI/5-FU administered for two consecutive
nights at 900 mg/m?/day, associated to alternating docetaxel
50 mg/m? on days 1 and 15, and oxaliplatin 80 mg/m? on days
8 and 22, with cycles repeated every four weeks. 5-FU was
administered by a portable pump (CADD Plus, SEVIT) using
a central venous access device (port-a-cath or peripherally
inserted central catheter). Modified (mod) FD/FOx was defined
by any projected dose reduction compared to the standard one,
due to age, PS and/or comorbidities. Dose level reductions were
not standardized; as a general rule, when a modulation was
required, doses of each drug were reduced within the following
ranges: 5-FU 800-750 mg/m?*/day, docetaxel 45-40 mg/m? and
oxaliplatin 70 mg/m?. Specifically in patients with a greater
risk of gastrointestinal toxicity (peritoneal carcinomatosis,
irregular bowel motion, recent surgeries), priority was given
to the dose reduction of 5-FU. In patients with a greater risk
of malnutrition and leuco/neutropenia (un-resected primary
tumor, hypoalbuminemia, risk of infections), priority was
given to the dose reduction of docetaxel. In patients with a
greater risk of neurotoxicity and nephrotoxicity (diabetes, mild
impaired renal function), priority was given to the dose reduc-
tion of oxaliplatin.
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I s Flucrouracil 900 mg/m?/day, from 10,00 p.m to 10.00 a.m

I  Docetaxel 50 mg/m?
Oxaliplatin 80 mg/m?
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Figure 1. Graphic representation of the FD/FOx schedule of administration.

HER? assessment. HER2 analysis was performed with immu-
nohistochemistry on paraffin embedded tissue from the primary
tumor and/or metastatic site (HercepTest; Dako Denmark A/S;
Agilent Technologies GmbH, Waldbronn, Germany).

Study design and statistical analysis. A retrospective analysis
of consecutive a/m GC patients, treated with first line FD/FOx,
was conducted to evaluate the safety, activity and efficacy of
the regimen in clinical practice. This is a ‘regimen-oriented’
collection, in order to assess the feasibility of FD/FOx in
several stages of the disease. Positive peritoneal cytology was
considered metastatic disease (25), therefore four patients,
treated with st FD/FOx, with peritoneal cytology-limited
disease were included in the efficacy and safety analysis, but not
in the activity one. One patient with locally advanced disease,
treated with st FD/FOx, was included in the activity and safety
analysis, but not in the efficacy one. Subgroup analysis was
performed among patients treated with standard and modi-
fied regimens. The clinical evaluation of patient response was
performed by computed tomography scan. Positron-emission
tomography was added based on the investigators assessment.
Follow-up was scheduled every three months up to progres-
sion or death. The clinical criteria of activity and efficacy
were ORR, DCR, PFS and OS. ORR and DCR were evaluated
according to the RECIST criteria (26). Median PFS and median
OS were evaluated using the Kaplan-Meier method (27). ORR
was defined as the rate of patients experiencing an objective
response [complete response (CR), or partial response (PR)]
as the best response. DCR was defined as the rate of patients
who experienced an objective response or demonstrated stable
disease (SD) as the best response to treatment. PFS was defined
as the length of time from the beginning of the treatment until
the disease progression or death (from any cause) or until the
last contact. OS was defined as the length of time between
the beginning of treatment until death or upto the last contact.
In the subgroup analysis Fisher's exact test (28) was used to
compare ORR and log-rank test (29) was used to compare
median PFS and OS, according to first line regimens. Toxicity
was registered according to the National Cancer Institute
Common Toxicity Criteria (version 4.0; https://www.eortc.
be/services/doc/ctc/CTCAE_4.03_2010-06-14_QuickReference_
5x7.pdf). Median received dose intensities (rDI) were calcu-
lated ‘per cycle’ as mg/m?*/week; percentage values were
referred to standard regimens for each agent. The data cut-off
period was on July 2017.

Results

Patient features. From June 2007 to July 2017, 32 consecutive
a/m GC patients, were treated with first line FD/FOx regimen:
22 patients were treated with standard regimen and 10 patients
were treated with modified regimens due to age, ECOG-PS
and/or comorbidities. The clinical features of all 32 patients
are presented in Table I: Male/Female ratio, 23/9; median age,
60 years (range, 41-80); PS 0, 10 (31.2%), PS 1, 18 (56.3%),
PS 2, 4 (12.5%). The metastatic sites were as follows: Liver
11 (34.4%), peritoneum/ascites 21 (65.6%), lymph nodes
17 (53.1%), others 5 (15.6%); 4 (12.5%) patients had peritoneal
cytology-limited disease. Two (6.3%) patients had primary
tumor of the gastroesophageal junction and 30 (93.8%) of the
stomach. Fourteen (43.7%) patients had unresected primary
tumor.

Activity and efficacy. Among 32 patients who underwent
first line FD/Fox treatment, 8 were not evaluable concerning
activity: Two patients did not receive at least two cycles of treat-
ment, so they had not yet been evaluated for the disease; one
died during the second cycle (not treatment nor disease-related
death); one was lost to follow-up and four patients had peri-
toneal cytology-limited disease. All the activity and efficacy
details are listed in Table II. In the ITT analysis, ORR was
75% and DCR was 87.5%. One patient, in the st FD/FOx
subgroup, was not evaluable for efficacy, since he had under-
gone a neo-adjuvant treatment for locally advanced disease.
After a median follow-up of 16 months, median PFS was
14.0 months and median OS was 19.0 months (Fig. 2). Among
22 patients who underwent first line st FD/FOx regimen,
6 were not evaluable for activity. ORR and DCR were 75 and
87.5%, respectively; median PFS and median OS were 14 and
16.0 months, respectively (Fig. 3). Among 10 patients who
underwent first line mod FD/FOx regimens, 2 were not evalu-
able for activity; ORR and DCR were 75% and DCR 87.5%;
median PFS and median OS were 14.0 and 24.0 months,
respectively (Fig. 3). ORR, median PFS and median OS of
patients treated with st FD/FOx compared to those treated with
modified schedules were not significantly different: P=1.000,
P=0.835, and P=0.380, respectively (Fig. 4).

Dose intensity. Among all patients, 149 cycles were admin-
istered and the median number of administered cycles was
3 (range, 1-8), as well as in st FD/FOx (range 1-8) and mod
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Table I. Patient features.
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Total Standard schedule Modified schedule
N (%) N (%) N (%)

Patients (N) 32 22 10

Age (years)

Range 41-80 43-74 41-80
Mean 59.6 584 624
Median 60 58.5 66.5

Sex
Male 23 (71.9) 16 (72.7) 7 (70)
Female 9 (28.1) 6(27.3) 3(30)

Age
Non elderly 21 (65.6) 16 (72.7) 5 (50)
Young elderly 9 (28.1) 6(27.3) 3(30)
Old elderly 2(6.3) - 2 (20)

ECOG-PS
0 10 (31.2) 9 (40.9) 1(10)
1 18 (56.3) 11 (50) 7 (70)
2 4(12.5) 2(9.1) 2 (20)

CIRS (comorbidity)

Primary 11 (34 .4) 10 (454) 1 (10)
Intermediate 20 (62.5) 12 (54.6) 8 (80)
Secondary 1(3.1) - 1 (10)

Hercep test
Positive 2(6.3) 2(9.1) -
Negative 23 (71.9) 15 (68.2) 8 (80)
N.V. 7(21.9) 522.7) 2 (20)

Metastatic disease
Metachronous 7(21.9) 7(31.8) -
Synchronous 25 (78.1) 15 (68.2) 10 (100)
Previous ADJ/neoADJ 2(6.3) 209.1) -

Primary tumor
Gastroesophageal junction 2(6.3) 2(9.1) -
Stomach 30 (93.8) 20 (90.9) 10 (100)
Locally advanced disease 1(3.1) 1(4.5) -

Sites of metastasis
Liver 11 (34 .4) 6(27.3) 5 (50)
Peritoneum, ascites 21 (65.6) 17 (77.3) 4 (40)
Lymph nodes 17 (53.1) 11 (50) 6 (60)
Others 5(15.6) 3(13.6) 2 (20)
Peritoneal cytology only 4(12.5) 4(18.2) -

Unresected primary tumor 14 (43.7) 10 (454) 4 (40)

ECOG-PS, ECOG-performance status; N.V., not evaluated.

FD/FOx (range, 1-7). Seven patients were treated with 5-FU
1,000 mg/m?/day for two nights a week as initial dose.
Median rDI per cycle in the overall population was: Docetaxel
20 (8.5-25) mg/m*w (80% of the standard DI), oxali-
platin 32 (15-40) mg/m*w (80% of the standard DI), 5-FU
1,440 (375-1,800) mg/m*/w (80% of the standard DI, referring

to the initial dose of 900 mg/m?/day for two nights a week).
All rDIs among patients treated with st and mod FD/FOx are
listed in Table III.

Toxicities. All patients were evaluable for safety analysis.
The only treatment-related grade 4 adverse event was
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Table II. Activity and efficacy of overall treated patients according to standard and modified regimens.

Overall St FD/FOx Mod FD/FOx
N % N % N %
Enrolled patients 32 100 22 100 10 100
Evaluable patients 24 75 16 68.2 8 90
Objective response rate 75 (95% (I, 53-90) 75 (95% CI, 48-93)* 75 (95% (I, 35-97)
Partial response 17 70.8 12 75 5 62.5
Complete response 1 42 - - 1 12.5
Disease control rate 87.5 (95% CI, 67.6-97.3) 87.5 (95% CI, 61.6-98 4)* 87.5 (95% CI, 47.3-99.6)*
Stable disease 3 12.5 2 12.5 1 12.5
Progression of disease 3 12.5 2 12.5 1 12.5
Median PFS (months) 14 14 14
Range 1+38 1+38 1+£22
Progression events 22 15 7
Median OS (months) 19 16 24
Range 1+£38 1£38 1+£38
Deaths 22 15 7
“Binomial confidence interval.
A n B -
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Figure 2. Kaplan-Meier survival estimate. Overall treated patients: (A) Progression-free survival. (B) Overall survival.

neutropenia (9.3%). Most relevant treatment-related grade 3
adverse events were: Neutropenia (40.6%), diarrhea (18.7%),
asthenia (18.7%). Most relevant grade 2 toxicities were:
Nausea (31.1%), anorexia (40.6%), asthenia (62.5%), hypo-
albuminemia (43.7%), peripheral neuropathy (37.5%),
alopecia (40.6%), leukopenia (31.2%), neutropenia (59.3%)
and anemia (34.3%) (Table IV). No febrile neutropenia was
observed and none of the patients died as a result of adverse
events. No significant differences appeared between the toxici-
ties of st and mod FD/FOx regimens (Table V).

Subsequent treatments. Following the first line FD/FOx,
4 patients (12.5%) underwent primary tumor resection. Among
the 22 patients who progressed at firstline, 13 (59.1%) underwent
a second line chemotherapy as follows: 6 patients (46.1%) with
a taxane-based rechallenge (2 with paclitaxel-ramucirumab)

and 4 patients (38.4%) with irinotecan-based regimens. One
patient underwent a third line monotherapy with ramucirumab.

Discussion

A major problem concerning a triplet chemotherapy is to
achieve good clinical outcomes, ensuring an adequate rDI of
each drug and concurrently, limiting toxicities. Although DCF
is a standard treatment for a/m GC patients, its use is limited
in clinical practice, due to the unfavorable safety profile. In
our retrospective analysis, ORR was 75%, DCR was 87.5%,
median PFS was 14 months and median OS was 19.0 months.
The most relevant treatment-related grade 3 adverse events
were: Neutropenia (40.6%), asthenia (18.7%) and diar-
rhea (18.7%), the only treatment-related grade 4 adverse event
was neutropenia (9.3%), no febrile neutropenia was observed
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Table III. Median received dose intensities in FD/Fox regimens according to standard and modified regimens.
Overall FD/FOx Standard FD/FOx Modified FD/FOx
rDIl/cycle mg/m?*/w rDl/cycle mg/m?*/w rDl/cycle mg/m?*/w

Median (range) DI (%)* Median (range) DI (%)* Median (range) DI (%)*
Docetaxel 20 (8.5-25) 80 20 (8.5-25) 80 20 (10-25) 80
Oxaliplatin 32 (15-40) 80 32 (17.5-40) 80 32 (15-40) 80
5FU 1440 (375-1800) 80 1500 (750-1800) 80 1280 (375-1800) 71.1
DI, received dose intensity; “compared to standard doses of each drug.
Table IV. Toxicities of standard FD/FOx regimen.

Overall patients

N 32
NCI-CTC grade 1 2 3 4
Nausea (%) 22 (68.5) 10 (31.2) - -
Vomiting (%) 12 (37.5) 5(15.6) - -
Diarrhea (%) 23 (71.8) 5(15.6) 6 (18.7) -
Anorexia (%) 18 (56.2) 13 (40.6) - -
Constipation (%) 11 (34.3) 2(6.2) - -
Stomatitis/mucositis (%) 16 (50) 4 (12.5) - -
Asthenia (%) 25 (78.1) 20 (62.5) 6 (18.7) -
Hypertransaminasemy (%) 14 (43.7) 1(3.1) - -
Cholestasis (%) 13 (40.6) 2(6.2) - -
Hypoalbuminemia (%) 17 (53.1) 14 (43.7) - -
Peripheral neuropathy (%) 17 (53.1) 12 (37.5) - -
Skin toxicity (%) 309.3) - - -
Onychodystrophy (%) 17 (53.1) 5(15.6) - -
Alopecia (%) 14 (43.7) 13 (40.6) 3(9.3) -
Hand foot syndrome (%) 3(9.3) - - -
Conjunctivitis (%) 4(12.2) - - -
Leukopenia (%) 20 (62.5) 10 (31.2) 3(9.3) -
Neutropenia (%) 20 (62.5) 19 (59.3) 10 (31.2) 309.3)
Anemia (%) 26 (81.2) 11 (34.3) - -
Thrombocytopenia (%) 10 (31.2) 2(6.2) - -

and no patients died as a result of adverse events. In addition,
no statistically significant differences in ORR, median PFS
and median OS, were observed between st and mod FD/Fox
regimens.

Despite the intrinsic limits of a retrospective collection,
and of the sample size, these data appeared to be slightly
better than those deriving from the phase 2 clinical trials
previously mentioned (11,12). In the TEF arm of the GATE
trial, the most similar regimen to FD/FOx, ORR was 46.6%,
median PFS was 7.7 months and median OS was 14.6 months.
Furthermore, the most relevant treatment-related grade 3/4
adverse events were: Neutropenia (56%), leukopenia (30%)

fatigue (14%) and diarrhea (11%), whereas febrile neutropenia
was reported in 2% of patients. In a recent systematic review
of modified schedules of DCF chemotherapy the median
pooled PFS and OS were 7.2 months (95% CI, 5.9-8.8)
and 12.3 months (95% CI, 10.6-14.3), respectively and the
median pooled ORR was 49%. In addition, grade 3/4 toxici-
ties were: Neutropenia (29.1%), thrombocytopenia (5.6%),
anemia (8.9%), febrile neutropenia (7.6%), diarrhea (6.6%),
nausea/vomiting (4.9%) and neurotoxicity (9.9%) (30). In this
study median rDIs of docetaxel, oxaliplatin and 5-FU were
respectively 20, 32 and 1,440 mg/m?/week. These results are
comparable to those demonstrated in the TEF arm of GATE



810

CORTELLINI et al: TFI/5-FU, DOCETAXEL AND OXALIPLATIN AS FIRST-LINE TREATMENT FOR GC PATIENTS

Table V. Toxicities of the FD/FOx regimen according to standard/modified schedules.

St FD/FOx Mod FD/FOx

Number 22 10

NCI-CTC grade 1 2 3 4 1 2 3 4
Nausea (%) 13 (59.1) 4(18.1) - - 6 (60) 3 (30) - -
Vomiting (%) 9 (40.1) 3(13.6) - - 3 (30) 2 (20) - -
Diarrhea (%) 16 (72.7) 4(18.1) 52.7) - 7 (70) 1 (10) 1 (10) -
Anorexia (%) 13 (59.1) 8 (36.3) - - 5 (50) 5 (50) - -
Constipation (%) 8 (36.3) 1(4.5) - - 3 (30) 1 (10) - -
Stomatitis/mucositis (%) 12 (54.5) 3(13.6) - - 4 (40) 1 (10) - -
Asthenia (%) 17 (77.2) 14 (63.6) 4(18.1) - 8 (80) 6 (60) 2 (20) -
Hypertransaminasemy (%) 11 (50) 1(4.5) - - 3(30) - - -
Cholestasis (%) 7(31.8) 14.5) - - 6 (60) 1 (10) - -
Hypoalbuminemia (%) 10 (45.4) 9 (40.9) - - 7 (70) 5 (50) - -
Peripheral neuropathy (%) 19 (86.3) 4 (18.1) - - 8 (80) - - -
Skin toxicity (%) 3(13.6) - - - - - - -
Onychodystrophy (%) 11 (50) 522.7) - - 6 (60) - - -
Alopecia (%) 7 (31.8) 11 (50) 1(4.5) - 7 (70) 2 (20) 2 (20) -
Hand foot syndrome (%) 3(13.6) - - - - - - -
Conjunctivitis (%) 4 (18.1) - - - - - - -
Leukopenia (%) 14 (63.6) 7 (31.8) 209.1) - 6 (60) 3(30) 1 (10) -
Neutropenia (%) 14 (63.6) 14 (63.6) 8 (36.3) 209.1) 6 (60) 5 (50) 2 (20) 1(10)
Anemia (%) 18 (81.8) 7 (31.8) - - 8 (80) 4 (40) - -
Thrombocytopenia (%) 6(27.2) 1(4.5) - - 4 (40) 1 (10) - -

trial (20, 33 and 966 mg/m?/week) regarding docetaxel and
oxaliplatin and even higher regarding 5-FU (12). The use of
TF1/5-FU, and weekly-alternating docetaxel and oxaliplatin,
allowed us to reach these results, with an acceptable safety
profile, especially in terms of hematologic toxicity and
neurotoxicity. Since it was retrospective study of clinical
practice, even elderly patients with poor clinical conditions
were considered: 4 (12.5%) patients had an ECOG-PS 2 and
11 (34.4%) patients were elderly. Dose modulations allowed
us to treat these patients as well. According to our opinion,
patients with severe comorbidities are not eligible for intensive
regimens: Only one patient (treated with mod FD/FOx) had
a secondary CIRS stage. Even though the weekly rate of the
regimen represented a greater engagement both for patients
and their families, and a greater workload for the outpatient
clinic, it allowed us to carefully monitor treatment and adverse
events.

A/m GC patients and particularly those with unresected
primary tumor and/or peritoneal carcinomatosis (44 and
66%, respectively of our population) typically dropped out of
treatment precociously, due to the deterioration of the clinical
conditions, as well as developing nutritional problems such
as anorexia, dysphagia, vomiting and slimming. Considering
that these patients often do not reach a second line of treat-
ment, they probably need rapid tumor shrinkage in order to
palliate symptoms. Concurrently, an adequate nutritional
support and a careful management of toxicities, which can be
particularly severe in malnourished patients, are mandatory.

In our case-series, among 14 patients with unresected primary
tumors, 4 (28.5%) underwent resection of the primary tumor
and among the 22 patients who progressed on the FD/FOx
regimen, 13 (59%) underwent a second line of treatment,
46% of which taxane-based, with or without ramucirumab.

In the second-line setting of a/m GC patients, the advent
of ramucirumab, a fully human monoclonal antibody against
the vascular endothelial growth factor receptor (VEGFR)-2,
set a new standard of care in patients progressing after a
platinum-based first-line therapy. Ramucirumab in two large
international phase III multicenter studies demonstrated
benefits in median OS, median PFS and DCR compared to
BSC (REGARD trial). It also demonstrated benefits in median
0OS, median PFS, ORR and DCR in association with paclitaxel
compared to paclitaxel alone (RAINBOW trial) (31,32).

Ultimately, a triplet chemotherapy cannot always be
used and it is crucial to select patients eligible for an inten-
sive regimen. The features of patients (age, expected QoL,
prolonged survival) and those of the disease (tumor burden,
symptoms) play a central role in the decision-making process,
and the use of validate prognostic factors such as the Royal
Marsden Hospital prognostic index or similar could aid
clinicians (33,34). Therefore, a taxane could be used in the
first-line setting, in combination with platinum compounds
and fluoropyrimidines in ‘high risk’ patients. These patients
will probably not reach a second line (i.e. with ECOG-PS 2,
liver metastasis, peritoneal metastasis, increase of alkaline
phosphatase), and frequently need a rapid relief of symptoms



ONCOLOGY REPORTS 40: 803-812, 2018

due to high tumor burden. However, a triplet regimen should
be excluded in cases of severe (or uncontrolled) comorbidities.
Otherwise a taxane should be used in second line, associated
with ramucirumab, in ‘low risk’ patients (i.e. with none of
the risk factors mentioned above), with a better prognosis,
following progression to a first line treatment based on plat-
inum compounds and fluoropyrimidines, by modulating the
treatment in view of this potential second line. Both choices
could be correct in ‘intermediate risk’ patients (i.e. patients
with 1-2 of the risk factors mentioned above).

In conclusion, the retrospecive nature, the small sample
size and the mixed population (4 patients with peritoneal
cytology-limited disease) were strong limitations, which did not
allow us to reach any conclusive considerations, nevertheless
the FD/FOx regimen has become a common clinical practice
in our institute. In our opinion it appears to be a feasible option
for first-line treatment of a/m GC patients, especially in case
of high tumour burden, when the patient needs rapid tumour
shrinkage and disease-related symptoms control. TFI/5-FU
and dose modulations have probably allowed us to use an
intensive regimen in clinical practice even in elderly and ‘frail’
patients, with comorbidities and ECOG-PS 1-2. TFI could be
an alternative and an easy modality of administration of 5-FU,
which still represents the backbone of the first-line regimen for
treating a/m GC patients.
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