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ABSTRACT
In patients with gastic cancer, five-year survival is poor in the locally advanced stage. Docetaxel, oxaliplatin, leucovorin, and 5-fluorouracil (FLOT) combination regimen has been shown to provide a survival advantage in the locally advanced stage. In this study, we
aimed to evaluate the efficacy and tolerability of FLOT with real-life data in patients with locally advanced gastric/esophagogastric
junction cancers. This retrospective study was conducted between June 2016 - March 2020 and included 106 patients’ data from six
centers in Turkey. Median age was 60 (33-82). Primary tumor localization was stomach in 76 (71.7%) patients. Seventy-six (71.7%)
patients were operated after median 4 (1-8 cycles) cycles of preoperative FLOT. Pathological complete regression (pCR)was obtained
in 10 (13.1%) of the operated patients. Median follow-up was 9.1 (1.4-45.7) months. One-year DFS was 63.2% and the two-year
OS was 65.1%. Three (2.8%) patients had chemotherapy-related deaths. Due to chemotherapy-related toxicity and intoleration, 19
(17.9%) patients had dose reduction. The pCR obtained by FLOT appears higher than other regimens. This study is one of the rare
multicentric real-life data showing the efficacy and tolerability of the FLOT regimen in the perioperative treatment in GC and EJC.
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INTRODUCTION
Gastric cancer (GC) is the fifth most common
cancer in the world and is the third most common
cause of cancer-related deaths.1 The recommended
curative treatment for GC is R0 resection and D2
lymph node dissection. However, more than half
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of the patients are at locally advanced stage and are
not suitable for upfront surgery.2-5 Five-year overall survival (OS) rates after R0 resection in Stage
I GC are around 80%, whereas it declines to 20%
in stage III patients.6-10 This is the basis for neoadjuvant therapies especially in the locally advanced
stage for the treatment of GC.
doi: 10.4999/uhod.204238
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Firstly, in the MAGIC study, 13% improvement
in five-year OS was achieved with perioperative
epirubicin, cisplatin, and 5-fluorouracil (ECF)
combination chemotherapy in patients with GC
in the resectable stage.11 In the subsequent French
phase 3 study, a similar benefit was obtained with
cisplatin, 5-fluorouracil (CF) combination chemotherapy.12 In the MRC OE05 trial which compares
the triplet cisplatin, epirubicin and capecitabin or
5- fluorouracil (ECX/ECF) regimen with CF regimen, it was observed that the triplet regimen did
not increase survival in esophagogastric junction
cancers (EJC).13
Failure to obtain sufficient benefit with chemotherapy regimens in the preoperative treatment of GC
and EJC cancer has directed the researchers to new
combinations. In phase 2/3 AIO study published in
2016, preoperative docetaxel, oxaliplatin, 5-Fluorouracil (FLOT) combination regimen was compared with ECX in resectable GC and EJC.14 As
a result of this study, it was observed that a higher
rate of complete response (CR) was obtained with
the FLOT regimen. In the phase 2/3 results published in 2019 of the same study, it was observed
that the FLOT regimen was superior in terms of
OS.15
To the best of our knowledge, there are no major
studies on real-life data other than the phase 2/3
study on the efficacy and toxicity of the FLOT regimen in perioperative treatment. In this study, we
aimed to evaluate the efficiency and tolerability of
the perioperative FLOT regimen in the treatment of
locally advanced gastric and esophagogastric junction carcinomas with real-life data retrospectively.
PATIENTS and METHODS
This study was performed between June 2016March 2020 in six different centers in Turkey. Patients older than 18 years of age and who received
perioperative FLOT regimen for locally advanced
GC/EJC were included in the study. Ethics committee approval was obtained before the study.
Demographic and clinicopathological characteristics of the patients, preoperative American Joint
Committee on Cancer (AJCC) TNM stage, postoperative pathological stage, pathological regression
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grade, chemotherapy-related toxicity, progression,
and mortality status were recorded retrospectively
through electronic registry system and manual patient files.
Tumor regression grade (TRG) was evaluated according to Becker Regression Criteria.16 The factors that may be associated with the pathological
response were analyzed in the patients who had
surgery. Chemotherapy-related toxicities were
graded according to Common Terminology Criteria for Adverse Events version 4.03.17 All patients
in the study were included in the toxicity assessment. Response Evaluation Criteria In Solid Tumors (RECIST) version 1.1 was used for radiological response evaluation.18
The data were evaluated by the IBM Statistical
Package for Social Sciences (SPSS®) v.21 (IBM
Inc.; Armonk, NY, USA). The time from the diagnosis to the death was defined as overall survival (OS), and the time from the surgery to the
recurrence was defined as disease free survival
(DFS). Survival analyzes were performed with
Kaplan-Meier method. The relationship between
categorical variables and the pathological response
was evaluated by chi-square test. Receiver operator characteristic (ROC) analysis was used to determine the optimum cut-off value of neutrophil/
lymphocyte ratio (NLR) in terms of pathological
response.
RESULTS
The median age of the 106 patients who were
included in the study was 60 (33-82) and 77.4%
were male (n= 82). Primary tumor localization was
stomach in 76 (71.7%) patients. Patient characteristics are shown in Table 1. Almost all patients (n=
103, 97.2%) were clinically lymph node positive at
the time of diagnosis.
FLOT was given once every two-week as docetaxel 50 mg/m² intravenous on day 1, oxaliplatin 85
mg/m² intravenous on day 1, leucovorin 200 mg/
m² intravenous on day 1, and 5-ﬂuorouracil 2600
mg/m² as 48 h infusion on day 1-2. Primary granulocyte colony stimulating factor (G-CSF) prophylaxis was applied to 87 (82.1%) patients and secondary G-CSF prophylaxis to 12 (11.3%) patients.
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Table 1. Patient characteristics
		

Table 2. Pathological results
n= 106

%

Age

		

n= 76

%

Pathological tumour stage (ypT)		
Median (range) - yr

60 (33-82)

Male

82

77.4

Female

24

22.6

Sex

ECOG performance status score		
0 or 1
2

105
1

99.1
0.9

Histology		

ypT0

10

13.1

ypT1

6

7.8

ypT2

5

6.5

ypT3

43

56.5

ypT4

12

15.7

Pathological nodal stage (ypN)		
ypN0

32

42.1

Adenocarcinoma

94

88.6

ypN1

15

19.7

Signet-ring cell carcinoma

12

11.3

ypN2

15

19.7

ypN3

14

18.4

Primary tumour location		
Gastric

76

71.7

Gastro-oesophageal junction

30

28.3

Complete (TRG* 1a)

10

13.1

90.5

Subtotal (TRG 1b)

14

18.4

9.4

Partial (TRG 2)

29

38.1

Minimal or none (TRG 3)

23

30.2

Clinical tumour stage		
cT2/cT3
cT4

96
10

Clinical node stage		
cN+

103

97.2

cN-

3

2.8

Seventy-six (71.7%) patients were operated after
median 4 (1-8) cycles of preoperative FLOT. R0
resection was performed in 72 (94.7%) of these patients and R1 resection in 4 (5.2%) patients. Twenty-one (19.8%) patients did not have resectional
surgery. Reasons for not proceeding to surgery
were clinical or radiological progression of disease in 9 (8.4%) patients, refused the treatment in
7 (6.6%) patients, worsening in performance status
due to chemotherapy-related toxicity in 2 (1.8%)
patients, chemotherapy-related death in 3 (2.8%)
patients. Preoperative FLOT was still ongoing in 9
(8.4%) patients.
Pathological complete regression (pCR) was obtained in 13.1% (n= 10) of the operated patients.
This ratio was 13.8% for the patients who treated
with at least four cycles FLOT regimen. The proportion of TRG 1 patients were 31.5% (n= 24).
TRG was 2 (10%-50% residual tumor/tumor bed)
in 28 (37.3%) patients, TRG was 3 (> 50% residual
tumor/tumor bed) in 23 (30.6%) patients (Table
2). When the factors that may be associated with
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Histopathological tumour regression		

* TRG= tumour regression grade

the pathological response were analyzed, it was
observed that the primary tumor localization, clinical T stage, neutrophil /lymphocyte ratio was not
related to the tumor response (Table 3).
FLOT protocol was continued in 52 (49.0%) patients as a postoperative treatment. Chemoradiotherapy (with capecitabine) in 10 (9.4%) patients
and capecitabine plus oxaliplatin in 4 (3.7%) patients preferred as an adjuvant treatment. Ten
(9.4%) patients did not start postoperative treatment. Reasons for not starting postoperative treatment were postoperative complications in 5 (4.7%)
patients, death due to surgical complications in 1
(0.09%) patient, and refusing treatment in 4 (3.7%)
patients.
Forty-two (39.6%) patients completed the perioperative eight cycles FLOT. Median follow-up was
9.1 (1.4-45.7) months. Distant metastases were
confirmed in 10 (9.4%) patients. One-year DFS
was 63.2% (Figure 1). Seventeen (16.0%) patients
had died and the two-year OS was 65.1% (Figure
2).
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Table 3. Factors associated with the pathological response
		

Tumour regression

Tumour regression

		

grade 1 (n)

grade 2-3 (n)

p-value

Male

40

16

Female

12

8			

Gastro-oesophageal junction

10

9

Gastric

43

14			

Adenocarcinoma

44

21

Signet-ring cell carcinoma

9

2

<5

44

22

>5

7

3

cT2/cT3

41

27

cT4

5

3

Sex
0.78

Primary tumour location
0.06

Histology
0.48

Neutrophil/lymphocyte ratio
0.25

Clinical tumour stage

When the toxicities were evaluated, 3 (2.8%) patients had chemotherapy-related deaths. Due to
chemotherapy-related toxicity and intoleration, 19
(17.9%) patients had dose reduction. Chemotherapy delay occurred in 50 (47.1%) patients. The most
common side effect was nause (n= 76, 71.6%).
Grade 3-4 neutropenia occurred in 30 (28.3%)
patients, while FN was in seven (6.6%) patients.
Chemotherapy related toxicities are shown in Table 4.
DISCUSSION
To the best of our knowledge, this study is the largest real-life data that evaluates the efficacy and
safety of FLOT in perioperative treatment in GC
and EJC except phase 2/3 study. In our study, pCR
was obtained in 13% of patients with FLOT regimen.
The short survival times in locally advanced GC
and EJC cancer has directed the researchers to
preoperative chemotherapy approaches. The first
major study on this subject is the MAGIC study
published in 2006. In this study, the perioperative
ECF regimen was compared with upfront surgery
in 503 operable patients. The majority (74%) of patients were GC. In this study, the five-year OS was
158

0.49

found to be better in the ECF arm than the surgical
arm (36% vs 23%). The pathological complete response (pCR) ratio has not been reported.11
A total of 144 patients with GC and EJC were included in the randomized study of the European
Organization for Research and Treatment of Cancer (EORTC) in 2010. Patients were randomized
to the preoperative CF and upfront surgery arms.19
Although the R0 resection rate is higher in patients
receiving neoadjuvant therapy, it has been reported
that this does not provide survival benefit.19 In the
phase 3 French study 224 patients (64% EJC, 25%
GC, 11% esophagus carcinomas) were randomized
to upfront surgery and neoadjuvant CF arms.12 In
this study the pCR rate was not reported, however,
five-year OS was better in the CF arm than the upfront surgery arm (38% vs 24%). Five-year DFS
was 34% in CF arm. Although these three studies are accepted as landmark studies showing the
effectiveness of neoadjuvant therapy in GC and
EJC, the pathological response rate has not been
reported.
The one-year DFS obtained in our study was
63.2% and the two-year OS was 65.1%. In almost
all of the studies in the literature five-year OS and
DFS are mentioned. Therefore, we could not compare the one-year DFS and two-year OS results,
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Survival Function
Censored
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Figure 1. Kaplan–Meier estimates of disease-free survival

Figure 2. Kaplan–Meier estimates of overall survival

which obtained in our study, with other studies. It
will be more accurate to compare with other studies in terms of OS and DFS after a longer followup period.

that the efficacy results with neoadjuvant FLOT of
our real-life data are similar to those in phase 2/3
study.

In a small, single-center phase 2 study, 34 patients
with esophageal/EJC achieved 4% pCR with 4 cycles of neoadjuvant ECX.20 In phase 3 OE05 study,
neoadjuvant CF and ECX were compared in 897
esophageal adenocarcinomas. pCR proportion has
been reported as 7% vs 2%, respectively.13 In another multi-center phase 2/3 study performed in the
UK, it was seen that 5% pCR was obtained with
neoadjuvant ECX.21
While the pCR obtained with preoperative doublet/
triplet treatments did not exceed 7% in all the studies mentioned, this rate increased to 16% with the
FLOT protocol in the AIO study. In the phase 2/3
FLOT4-AIO study published in 2016, 265 patients
with GC or EJC were randomized to ECF/ECX
and FLOT arms and the pathological response rates
were compared after neoadjuvant therapy.14 GC
and EJC were almost equal in this study, whereas
pCR was 16% in the FLOT group and 6% in the
ECF/ECX arm. In our study which reflects the real-life experience, pCR was 13.8% for the patients
who treated with at least four cycles FLOT regimen. It was similar to phase 2/3 study. While the
proportion of the patients with pathological total
or subtotal regression (TRG1) was 37% in AIO, it
was 31.5% in our study. Based on this, we can say
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When the toxicity of combination regimens used
in the preoperative treatment of GC and EJC are
evaluated, 20%-52% grade 3-4 neutropenia is
observed in both doublet (CF) and triplet (ECF,
ECX, FLOT) regimens.11-13,20 Neutropenia has
been reported most frequently in patients treated
with FLOT. Grade 3-4 neutropenia with FLOT developed in 52% of the patients in the AIO study
and 28.3% in our study.14 Primary G-CSF prophylaxis was applied to 82.1% of the patients in our
study, resulting in a lower rate of neutropenia. In
our daily practice, the low socio-cultural level of
our patients, and the fact that they live in other cities make us more liberal in the use of G-CSF for
primary prophylaxis. However, FN was 2% with
FLOT in the phase 2/3 pivotal study and 6.6% in
our study.15 Although we used more primary GCSF prophylaxis, the FN rate was slightly higher
in our study. This may be due to the low sociocultural level of our patients and lack of self-care.
Grade 3-4 chemotherapy-related nausea/vomiting
is similar in FLOT and other perioperative regimens. While grade 3-4 nausea/vomiting develops
with other doublet and triplet treatments in the
5-9% of the patients, it is approximately 9% with
FLOT.11,12,14,19 Similarly, in our study, 9.4% of patients had grade 3-4 nausea. Grade 3-4 diarrhea oc159
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Table 4. Chemotherapy related toxicity (n= 106)
		

N/A

Grade 1 or 2

Grade 3 or more

Anemia		

73 (%68.8)

2 (1.8%)

Thrombocytopenia		

15 (14.1%)

3 (2.8%)

Neutopenia		

18 (16.9%)

30 (28.3%)

Febrile neutropenia		

-

7 (6.6%)

Fatigue 		

65 (61.3%)

10 (9.4%)

Nausea		

66 (62.2%)

10 (9.4%)

Vomiting		

28 (26.4%)

2 (1.8%)

Diarrhea 		

15 (14.1%)

4 (3.7%)

Hematological

Non-hematological

Chemotherapy delay

50 (47.1%)		

Dose reduction

19 (17.9%)		

Chemotherapy related death

3 (2.8%)

N/A= Not applicale

curs less than 3% with other regimens, while it is
reported in 10% of patients under the FLOT regimen. In our study, diarrhea was seen relatively few.
In the AIO study, 18% of patients had dose reduction in the preoperative period and 21% in the postoperative period.14 We observed that 17.9% of the
patients received dose modification. In our study,
the number of patients with dose reduction appeared less. A high rate of primary G-CSF prophylaxis may have decreased the dose reduction
caused by myelosuppression. At the same time, it
should not be forgotten that there are still patients
having ongoing treatment.
The limitations of our study are its retrospective
nature, short follow-up time and the low number
of patients. In retrospective observational studies,
toxicity records may be underreported. The advantage of having a multicentric study is that it allows
for a larger and different patient population. The
disadvantage is that the pathological evaluation is
not done from a single center.
In conclusion, our study is one of the rare multicentric real-life data showing the efficacy and tolerability of the FLOT regimen in the perioperative
treatment in GC and EJC. The data we obtained are
parallel to the pivotal study. The pCR obtained by
FLOT appears higher than other regimens. Perioperative treatment decision in this patient group
should be made in multidisciplinary councils.
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