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Abstract Background Fluorouracil plus leucovorin, oxaliplatin, and docetaxel (FLOT) is one of
the preferred perioperative chemotherapy regimens in locally advanced resectable
gastric cancer (GC). Till date, there are very few published data from India, regarding
the outcomes of this relatively well-tolerated biweekly triplet regimen as first-line
palliative chemotherapy in metastatic gastric or gastroesophageal junction (GEJ)
adenocarcinoma.

Materials and Methods In the present retrospective study, we evaluated the efficacy
and safety of first-line FLOT regimen in Indian patients with HER2-negative metastatic
adenocarcinoma of stomach or GEJ. The primary endpoint was overall survival (OS).
Progression-free survival (PFS), overall response rate (ORR), and toxicity profile were
taken as secondary endpoints.

Results Between January 2021 and June 2024, 88 patients were treated with FLOT.
The median age was 52 years (range, 23-68); 69.3% were males and 37.5% of the
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had much less > grade 3 diarrhea (7.5%, n=4), compared with patients aged >
55 years (28.6%, n=10). There was one toxicity-related death.

Conclusion

In the present study, biweekly FLOT regimen with primary prophylactic

granulocyte colony-stimulating factor demonstrated encouraging efficacy with a
favorable nongastrointestinal toxicity profile in Indian patients with HER2-negative
metastatic gastric or GE] adenocarcinoma. Clearly, this well-tolerated triplet regimen
should be explored further through large prospective randomized trials in Asian

patients.

Introduction

Gastric cancer (GC) is the fifth most common type of cancer
worldwide, and remains the fourth leading cause of cancer-
related mortality." It is a major health care challenge in many
Asian countries and is often diagnosed at advanced and/or
metastatic stage.” Metastatic GC has a poor prognosis with a
median survival of only 3 to 5 months, with best supportive
care (BSC).>* In several randomized trials, systemic chemo-
therapy has shown improved survival and quality of life
parameters compared with BSC alone in patients with ad-
vanced inoperable and/or metastatic GC.3=> Many conven-
tional chemotherapy agents are effective as first-line
palliative systemic therapy in these patients, like fluoropyr-
imidines, platinums, epirubicin, taxanes, and irinotecan.>8
But, due to unsatisfactory results, no optimal first-line
palliative systemic therapy regimen has emerged. As per
currently available European or pan-Asian guidelines, dou-
blet platinum/fluoropyrimidine (PF) combinations or triplet
regimens comprising of PF plus taxane, are recommended as
first-line chemotherapy in fit patients with HER2-negative
advanced inoperable or metastatic GC.>'0

The incremental gain in survival outcomes, which could
be achieved by addition of a third chemotherapy drug (e.g.,
epirubicin or docetaxel) with PF doublet, has been investi-
gated in various trials.®''~1° In a meta-analysis, Wagner et al
showed a significant survival benefit with addition of
anthracycline to PF doublet in Western population.14 But
later on, in a randomized phase II study including Asian
patients, the addition of epirubicin to a PF combination failed
to improve response rate or survival."> In phase I11 V325 trial,
the triplet combination of docetaxel, cisplatin, and 5-fluoro-
uracil (5-FU) (DCF) improved survival of advanced GC
patients compared with cisplatin/5-FU, but at the cost of
increased toxicity especially involving febrile neutropenia.'?
Few recent Asian trials have shown the effectivity and
improved toxicity profile of a modified triplet regimen
consisting of docetaxel plus PE.'®"'® However, substantial
toxicity remains a major concern which prevents the routine
use of first-line docetaxel plus PF triplet combination regi-
mens in metastatic GC.

After the publication of a pivotal phase II/IIl study in 2019,
the fluorouracil plus leucovorin, oxaliplatin, and docetaxel
(FLOT) regimen has become the standard choice for periop-
erative chemotherapy in locally advanced, resectable gastric
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or gastroesophageal junction (GEJ) adenocarcinoma; solely
because of the improved survival and acceptable toxicity
profile of FLOT regimen in this setting.'~2! There is a real
scarcity of published data regarding the outcomes of first-
line FLOT regimen in metastatic GC, particularly from
India.?>?3 To the best of our knowledge, this is the largest
reported data set of FLOT regimen in Indian patients with
metastatic gastric or GE] adenocarcinoma.

Materials and Methods

Patient selection: This single-institutional retrospective anal-
ysis of prospectively collected data, was planned to evaluate
the efficacy and safety of first-line palliative chemotherapy
with FLOT regimen in Indian patients with HER2-negative
metastatic adenocarcinoma of stomach or GEJ. Patients older
than 18 years of age were eligible for inclusion in this study if
they had, histologically confirmed metastatic adenocarcino-
ma of the stomach or GEJ; Eastern Cooperative Oncology
Group performance status < 1; adequate renal, hepatic, and
hematologic function; and measurable disease according to
the Response Evaluation Criteria in Solid Tumors (RECIST)
version 1.1. Major exclusion criteria were: Siewert type 1 GE]
cancers, previous chemotherapy for metastatic or locally
advanced disease, poor organ function, concurrent second
malignancy, evidence of brain metastases, and HER2-posi-
tive tumors.

Treatment assignment: The patients received standard
FLOT regimen;?° consisted of 50 mg/m? docetaxel (1-hour
intravenous infusion) on day 1, 85 mg/m? oxaliplatin (2-hour
intravenous infusion) on day 1, 200 mg/m? leucovorin (2-
hour intravenous infusion) on day 1, followed by 5-FU 2600
mg/m? (24-hour continuous intravenous infusion) on day 1,
administered every 2 weekly. All the patients also received
appropriate premedication and primary prophylactic gran-
ulocyte colony-stimulating factor (G-CSF). A 20% dose reduc-
tion in subsequent cycles was done in patients developing
any > grade 3 toxicity. First-line chemotherapy was contin-
ued until disease progression, unacceptable toxicity, or
patient withdrawal. A planned discontinuation of oxaliplatin
was followed after 10th cycle of first-line FLOT regimen in
patients who were still responding, to prevent cumulative
neurotoxicity of oxaliplatin.

Evaluation and outcomes: Before treatment initiation, a
complete evaluation was performed; including full medical
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history, physical examination, complete blood count, serum
biochemical analysis, electrocardiography, two-dimensional
echocardiography, upper gastrointestinal (GI) endoscopy,
and contrast-enhanced computed tomography (CECT) of
the thorax, abdomen, and pelvis or whole-body positron-
emission tomography-CT (PET-CT). CECT/PET-CT scans were
repeated after 4 and 8 cycles of first-line palliative chemo-
therapy, as a routine response evaluation strategy. Subse-
quent radiologic evaluations have been performed every
12 weeks (+2 weeks) or whenever needed depending on
the symptoms. Responses to chemotherapy were reported
according to the RECIST version 1.1. Treatment-related tox-
icities were classified based on the Common Terminology
Criteria for Adverse Events version 4.0. The primary endpoint
was overall survival (0S). Progression-free survival (PFS),
overall response rate (ORR), and toxicity profile were taken
as secondary endpoints.

Statistical analysis: Categorical variables were depicted as
counts and percentages; continuous variables were depicted
as medians and range. The Kaplan-Meier method was used
to evaluate the PFS and OS estimates. All statistical analyses
have been done using IBM SPSS version 17.0.

Ethics: All clinical procedures were performed in accor-
dance with the ethical standards of the Helsinki Declaration
of 1964, as revised in 2013. A formal approval from the
Institutional Ethics Committee was not required for retro-
spective studies, as per our Institutional protocol. Informed
consent was obtained from each patient before initiation of
palliative chemotherapy.

Results

Patient characteristics: Between January 2021 and June 2024,
88 patients were included in this study at the department of
medical oncology of our hospital. The baseline demographic
characteristics are presented in = Table 1. Molecular profil-
ing was done in 22 patients (25%), none of them showed
mismatch repair deficient/microsatellite instability (MSI)-
high status. Six patients (27.3%) had programmed death-
ligand 1 (PDL-1) combined positive score (CPS) > 1, and none
of them received immunotherapy-based regimen due to
affordability issues.

Chemotherapy characteristics: A total 729 cycles of first-
line FLOT regimen were administered, with a median of 8
chemotherapy cycles per patient (range, 1-24). Treatment
delays happened in 208 (28.5%) FLOT cycles, with a median of
4 days delay per cycle (range, 1-12). Dose reductions of
docetaxel and 5FU due to toxicity were done in 22 patients
(25%). Postprogression, 54 patients (61.4%) received second-
line palliative chemotherapy with either irinotecan mono-
therapy (n=47) or FOLFIRI regimen (n=7).

Efficacy and survival: The ORR after 4 cycles of FLOT
regimen was 68.2% (2.2% complete response [CR] and 66%
partial response [PR]). Disease stabilization was achieved in
22.7% of patients. At a median follow-up of 17 months for the
entire cohort, the median PFS was 6.3 months (95% confi-
dence interval [CI]: 5.3-7.4) (~Fig. 1), while the median OS
was 12.5 months (95% CI: 11.3-14.2) (=Fig. 2). Multivariate
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Table 1 Patient characteristics at baseline

Variables FLOT regimen
(n:88)

Median age in years (range) 2 (23-68)

<55 3 (60%)

> 55 (4 %)
Male gender 61 (69.3%)
Site of primary tumor

GEJ Siewert type 2 or 3 16 (18%)

Body of the stomach 51 (58.1%)

21 (23.9%)

Pylorus and antrum

WHO grade of primary tumor

Grade | 4 (4.5%)
Grade Il 32 (36.4%)
Grade IlI 52 (59.1%)

Site of metastases

Liver 37 (42%)

Nonregional lymph node 34 (38.6%)

Omento-peritoneal deposits + ascites 32 (36.4%)

Lungs 10 (11.4%)

Ovary 8 (9%)

Bone 3(3.4%)
Number of metastatic sites involved

1 4 (16%)

2 1 (46.5%)

>3 3 (37.5%)
Baseline requirement of 1(23.9%)

nasojejunal tube or feeding
jejunostomy tube placement

Abbreviations: FLOT, fluorouracil plus leucovorin, oxaliplatin, and
docetaxel; GEJ, gastroesophageal junction; WHO, World Health
Organization.

analysis demonstrated that demographic parameters includ-
ing gender, site of primary tumor, site, and number of
metastatic sites had no significant impact on survival
outcomes.

Toxicity profile: The majority of hematological and non-
hematological adverse events were of grade 1 and 2
(=Table 2). The most frequent grade 3 to 4 adverse events
were diarrhea (15.9%), fatigue (13.6%), neutropenia (12.5%),
and anemia (10.2%). One patient died of treatment-related
toxicity after the first cycle of FLOT.

Discussion

This retrospective study aimed to evaluate the efficacy and
safety of first-line palliative chemotherapy with biweekly
FLOT regimen in Indian patients with HER2-negative meta-
static gastric or GEJ adenocarcinoma. In light of the data from
existing medical literature, it is widely accepted that the
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Table 2 Toxicity profile

A
1—‘]11 Variables FLOT regimen (n=88)
- 1 All grades Grade 3-4
1 Anemia 63 (71.6%) 9 (10.2%)
5, ‘H Neutropenia 23 (26.1%) 11 (12.5%)
g L Febrile neutropenia 5 (5.7%) 5(5.7%)
2 &H Thrombocytopenia 4 (27.2%) -
3™ L, Nausea 1(35.2%) -
“L Vomiting 1(23.8%) -
02 ‘_LL Stomatitis or mucositis 8 (31.8%) -
e Diarrhea 49 (55.7%) 14 (15.9%)
0.07 Constipation 7 (7.9%) -
00 50 100 150 200 250 Serum AST 19 (21.6%) -
Progression free survival (months) Serum ALT 20 (22.7%) _
Fig. 1 Kaplan-Meier estimates of progression-free survival (in Peripheral sensory 5 (28.4%) -
months) of the patients (n = 88) treated with fluorouracil plus leu- neuropathy
covorin, oxaliplatin, and docetaxel (FLOT) regimen. Myalgia or arthralgia 40 (45.4%) 9 (10.2%)
Fatigue 63 (71.6%) 2 (13.6%)
Alopecia 35 (39.8%) -
i Toxicity-related death 1(1.1%) 1(1.1%)
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Fig. 2 Kaplan-Meier estimates of overall survival (in months) of the
patients (n = 88) treated with fluorouracil plus leucovorin, oxaliplatin,
and docetaxel (FLOT) regimen.

triplet combination of docetaxel plus PF is probably the most
efficacious regimen in fit patients with metastatic GC, but at
the cost of substantial grade 3 or 4 toxicity.'?'316-18 As per
the currently available medical literature, there are very few
published Indian and Western data regarding the efficacy
and safety of FLOT regimen in metastatic GC.>2~%°

In a prospective study from South India by Srinivasalu
et al, 28 patients of metastatic (n=25) and locally advanced
(n=3) gastric adenocarcinoma received FLOT chemothera-
py.%2 The mean number of chemotherapy cycles per patient
was 4.5, and 75% of patients received at least 4 cycles of FLOT.
The ORR was 52.7%, with PR being the best-achieved re-
sponse. The median PFS was 5 months and median OS was
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Abbreviations: ALT, alanine aminotransferase; AST, aspartate amino-
transferase; FLOT, fluorouracil plus leucovorin, oxaliplatin, and
docetaxel.

13 months.?? The most common toxicities were, all-grade
neutropenia (75%), febrile neutropenia (35.7%), fatigue
(35.7%), and mucositis (35.7%). Sixteen (57.1%) patients
needed dose modifications due to treatment-related toxici-
ty.?% In another single-institute prospective study by the
same authors, 25 patients with metastatic adenocarcinoma
of stomach received modified FLOT regimen.?> The reported
ORR was 52% (CR in 1 patient and PR in 12 patients), and 1-
year PFS was 60%. Febrile neutropenia, mucositis, and throm-
bocytopenia were the predominant toxicities, and dose
modifications were done in 60% of patients.> Both of these
abovementioned Indian studies®??3 used a modified dose of
5-FU, which was 1,200 mg/m?/day as a 24-hour infusion on
days 1 and 2 (as opposed to 2,600 mg/m? on day 1 over
24 hours in the landmark phase Il study by Al-Batran et al?%).
Prophylactic myeloid growth factor administration was per-
mitted, but not mandatory.zz'23

The FLOT regimen was originally developed in Europe, to
incorporate docetaxel into a relatively better tolerable bi-
weekly oxaliplatin-based chemotherapy regimen, in patients
with metastatic adenocarcinoma of stomach or GEJ.24 In the
landmark phase II study by Al-Batran et al including 54
patients of metastatic gastric or GE] adenocarcinoma, FLOT
regimen achieved an ORR of 57.7%, median PFS of 5.2 months,
and median OS of 11.1 months.?* High > grade 3 toxicity
rates were reported in this trial, especially involving neutro-
penia (48.1%), leukopenia (27.8%), diarrhea (14.8%), and
fatigue (11.1%). But, complicated neutropenia rate was
only 3.8%; and none of the patients in this study received
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primary prophylactic myeloid growth factors.?* In a ran-
domized study, Al-Batran et al evaluated the feasibility and
tolerability of FLOT versus FLO regimen (infusional 5-FU,
leucovorin, and oxaliplatin) in 143 elderly patients (aged
> 65 years) with advanced/metastatic esophagogastric can-
cers.”® FLOT was associated with more grade % toxicity than
FLO (FLOT, 81.9%; FLO, 38.6%; p < 0.001), particularly involv-
ing alopecia, neutropenia, leukopenia, diarrhea, and nau-
sea.> The ORR and PFS were better in the FLOT arm in the
subgroup of patients aged between 65 and 70 years but not in
patients aged 70 years and older. Finally, the authors con-
cluded that, triplet chemotherapy with FLOT regimen was
feasible in elderly patients with advanced esophagogastric
cancer, but at the cost of significantly increased toxicity in
patients aged > 70 years.25 The reported rates of > grade 3
neutropenia and infection were very high (52.8 and 18.1%,
respectively) with FLOT regimen in this study, which were
explainable to some extent due to the selective accrual of
elderly patients (median age 69 years) and avoidance of
primary prophylactic G-CSE.?

As a component of palliative chemotherapy regimens in
patients with metastatic GC, oxaliplatin has similar efficacy
but favorable toxicity profile, compared with cisplatin.?®-?
Among the two available fluoropyrimidine drugs in India,
capecitabine is noninferior to infusional 5-FU in terms of
efficacy.?® However, infusional 5-FU is also routinely used in
India and other Asian countries, particularly in patients who
cannot manage frequent intake of oral pills due to feeding via
nasojejunal (NJ)/feeding jejunostomy (F]) tube. In the pres-
ent study, 21 patients (23.9%) required NJ or FJ tube place-
ment at baseline due to gastric inlet or outlet obstruction.

Few unique demographic characteristics of the patient
population of the current study need to be highlighted, for
example, inclusion of a patient cohort of at least a decade
younger than included in most published global studies, a
low proportion of proximal GC primaries, and a significantly
high percentage of high-volume metastatic disease at base-
line. In our study, the reported ORR and survival outcomes of
FLOT regimen in metastatic GC were almost comparable to
those of the previously published data.’?=2> The > grade 3
neutropenia and febrile neutropenia rates (12.5 and 5.7%,
respectively) were low in our study, probably due to the
mandatory administration of primary prophylactic pegy-
lated G-CSF. The > grade 3 diarrhea rate was unacceptably
high in the present study (15.9%, n=14), and was the most
common treatment-related toxicity resulted in dose reduc-
tions of docetaxel and 5FU. Similarly, increased GI toxicities
were also reported in other Indian studies, with FLOT regi-
men.?>?3 The probable reason for this is multifactorial, as a
significant proportion of our patients belong to lower socio-
economic classes and had a significant weight loss at base-
line. Further analysis suggested that > grade 3 diarrhea
predominantly happened in patients aged > 55 years
(28.6%, n=10), in comparison to younger patients (7.5%,
n=4). The overall toxicity profile of FLOT regimen in our
study was favorable, compared with other docetaxel-based
triplet combinations in East Asian patients (e.g., DOF, DCF, or
DOX).17:18:29
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In our study, multivariate analysis suggested that none of
the covariates had any significant impact on survival out-
comes. The probable reasons are multiple—for example, ex-
ploratory nature of the covariates, retrospective nature of this
study, and excellent efficacy of FLOT regimen in all the sub-
groups. Molecular profiling was done in only 25% of the
patients, which revealed a low incidence of MSI-high status
and PDL-1 CPS > 1 in 27.3% of patients; comparable with the
reported data from other Indian centers.?>3? The fact that
none of the patients (n = 6) with PDL-1 CPS > 1 status received
immunotherapy, again highlights the real-world nature of this
data from resource-constrained setting of Eastern India. Cer-
tain limitations of our study must be highlighted, for example,
retrospective single-center design, low sample size, and a
lower-than-expected percentage of patients receiving subse-
quent lines of palliative chemotherapy.

Conclusion

In the current study, biweekly FLOT regimen with primary
prophylactic G-CSF, demonstrated significant clinical activity
with a favorable non-GI toxicity profile in Indian patients with
metastatic gastric and GE] adenocarcinoma. The response
rates and survival outcomes of this regimen were quite
comparable with those of the commonly used triplet regimens
comprising of docetaxel plus PF. The major safety concern was
increased GI toxicity, particularly in elderly patients with not-
so-good performance score. In our opinion, FLOT can be
considered as one of the preferred first-line palliative regi-
mens, in properly selected patients with Her2-neu negative
advanced/metastatic gastric or GEJ adenocarcinoma. Clearly,
these encouraging findings of this relatively tolerable biweekly
protocol should be tested and validated further, through large
prospective randomized trials in Asian patients.
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