
Feasibility of perioperative chemotherapy
with infusional 5-FU, leucovorin, and
oxaliplatin with (FLOT) or without (FLO)
docetaxel in elderly patients with locally
advanced esophagogastric cancer
S Lorenzen1, C Pauligk2, N Homann3, H Schmalenberg4, E Jäger2 and S-E Al-Batran*,2
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Background: The aim of this exploratory subgroup analysis of the fluorouracil, oxaliplatin, docetaxel (FLOT)65þ trial was to
determine tolerability and feasibility of perioperative chemotherapy in elderly, potentially operable esophagogastric cancer
patients.

Methods: Patients aged X65 with locally advanced esophagogastric adenocarcinoma were randomized to perioperative
chemotherapy consisting of four pre- and four postoperative cycles of infusional 5-FU, leucovorin, and oxaliplatin (FLO) without or
with docetaxel 50 mg m� 2 (FLOT), every 2 weeks.

Results: Forty-four patients with a median age of 70 years were randomized and 43 patients started preoperative chemotherapy
(FLO, 22; FLOT, 21). Thirty-eight (86.4%) patients completed four cycles of preoperative chemotherapy and 32 (74.4%) proceeded
to surgery, with 67.4% R0 resections on intent-to-treat analysis (90.1% of the 32 patients who underwent resection). Median overall
survival was not reached and median progression-free survival (PFS) was 17.3 months. Compared with the FLO group, the FLOT
group showed a trend towards an improved median PFS (21.1 vs 12.0 months; P¼ 0.09), however, associated with increased
chemotherapy related toxicity. No perioperative mortality was observed. Postoperative morbidity was observed in 46.9% of
patients (FLO, 35.3%; FLOT, 60%).

Conclusion: Neoadjuvant FLO or FLOT may offer a reasonable chance of curative surgery in elderly patients with locally advanced
resectable gastroesophageal cancer. However, the increase in side effects with the FLOT regimen and postoperative morbidity
should be carefully considered when an intensive chemotherapy regimen is planned.

Only 50–60% of patients with newly diagnosed gastroesophageal
cancer are suitable candidates for radical surgery with curative
intent (van de Velde and Peeters, 2003). However, even despite
potentially curative resections, long-term survival of these patients

remains poor due to a high relapse rate after surgery (Briasoulis
et al, 2006).

Several randomized studies demonstrated that perioperative
chemotherapy provides a survival benefit over surgery alone and
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should be considered the standard of care in potentially operable
gastroesophageal cancer (Cunningham et al, 2006; Ychou et al,
2011), however, 5-year survival rates are still only in the range of
35–45% (Cunningham et al, 2006; Ychou et al, 2011).

As a result of increased life expectancy, there are a constantly
growing proportion of elderly patients with GI tract cancer. Elderly
patients may show high incidence of comorbidity and have age-
associated physical problems, which are sufficient reasons to
withhold combination chemotherapy. In most countries, 65 or 70
years of age is a commonly used limit, however, the most
appropriate definition of ‘elderly’ is still a matter of debate. The age
cutoff varies among studies and patients are usually stratified by
age (Cunningham et al, 2006; Van Cutsem et al, 2006). However,
many experts favour a more functional definition based on
patient’s functional health status or comorbidities.

Gastroesophageal cancer is the fourth most frequent malignant
disease and cause of cancer death, predominantly occurring in
patients who are older than 65 years of age (El-Serag, 2002).
Therefore, it becomes increasingly more important to understand
how best to treat elderly patients.

Particular concerns have emerged regarding the use of
neoadjuvant treatment in elderly patients, who are candidates to
a major surgical procedure, such as esophagectomy. Nevertheless,
in this older population, little is known about the real potential
risks and benefits of treatment, especially regarding the investiga-
tional use of a taxan-based chemotherapy regimen and its influence
on subsequent surgery. The MAGIC trial stratified patients by age,
including around 36% of patients age 60–69 years and around 20%
of patients 470 years. The authors report that there was no
clear evidence of heterogeneity of treatment effect depending
on age (P¼ 0.43), unfortunately they don’t specify on feasibility
(Cunningham et al, 2006).

Studies on the effects of cytoreductive chemotherapy in
esophagogastric cancer often exclude patients with an age X65
or X70 years due to the assumed high risk of aggressive
multimodality treatments (Hutchins et al, 1999). Interestingly,
despite the use of aggressive approaches, there hasn’t been any
report of significant increase in perioperative morbidity and
mortality, whatever the multimodal approach (Kelley et al, 2004;
Lin et al, 2004; Cunningham et al, 2006).

In the metastatic setting, improved efficacy in terms of response
rate and overall survival (OS) have been reported with the addition
of docetaxel to cisplatin- and 5-fluorouracil-based combinations,
although therapy-associated toxicity increases (Van Cutsem et al,
2006). Previous studies could demonstrate that a docetaxel-
containing chemotherapy regimen is also an effective and tolerable
treatment option in the neoadjuvant setting (Lorenzen et al, 2007;
Biffi et al 2010; Sym et al, 2010; Homann et al, 2012; Thuss-
Patience et al, 2012) where high anti-tumour activity, resulting in
effective downstaging is required. In particular, neoadjuvant taxan-
containing regimens can achieve promising complete pathological
response rates (pCR) between 12 and 18% (Lorenzen et al, 2007;
Biffi et al 2010; Homann et al, 2012), which is a known prognostic
marker as patients with a pCR tend to have a much better outcome
as underlined in recent studies (Ajani et al, 2006; Homann et al,
2012; Fields et al, 2012). Moreover, substitution of oxaliplatin
for cisplatin has proven to be more tolerable and has shown
improved efficacy in an exploratory subgroup analysis in patients
aged X65 years with metastatic gastroesophageal adenocarcinoma
(Al-Batran et al, 2008b).

The aim of this trial was to gain a better understanding of the
feasibility and potential benefit of perioperative chemotherapy
with either oxaliplatin, fluorouracil (FLO) or fluorouracil, oxali-
platin, docetaxel (FLOT) on postoperative mortality and morbid-
ity, quality of life (QoL) and efficacy in elderly (X65 years)
patients undergoing esophagectomy or gastrectomy for esophago-
gastric cancer.

MATERIALS AND METHODS

This study is a predefined exploratory subgroup analysis of elderly
patients with locally advanced, potentially resectable adenocarci-
noma of the esophagogastric junction and the stomach that were
included as a prospective stratum in the randomized phase II
FLOT 65þ trial (Al-Batran et al, 2012). This study was registered
at ClinicalTrials.gov, identifier NCT 00737373. All participants
gave written informed consent, which was approved by the ethics
committees of the participating institutions.

Eligibility criteria. Eligibility criteria included: Patients aged X65
years with histologically confirmed and measurable locally
advanced, potentially resectable (defined as clinical stages XT3
or Nþ as determined by CT scans and endoscopic ultrasound)
adenocarcinoma of the stomach or esophagogastric junction; no
prior chemotherapy; an Eastern Cooperative Oncology Group per-
formance status 0–2; sufficient bone marrow and kidney function,
and no concurrent uncontrolled medical illness.

Exclusion criteria included: second malignancy; uncontrolled
infection and neuropathy grade41. All patients gave written
informed consent.

Chemotherapy. Patients were randomly assigned to receive
oxaliplatin 85 mg m� 2, leucovorin 200 mg m� 2, and docetaxel
50 mg m� 2, each as an IV infusion followed by 5-FU 2600 mg m� 2

as a 24-h continuous infusion (FLOT) or the same regimen
without docetaxel (FLO). Treatment was administered on day one
of two weekly cycles. Antiemetic prophylaxis was given according
to local protocols. Patients received four cycles of preoperative FLO
or FLOT followed by surgery and then four postoperative cycles of
the initial regimen.

Toxicity assessment. Toxic effects were graded according to NCI-
CTC version 3.0. Peripheral sensitive neuropathy was graded
according to an oxaliplatin-specific scale (Caussanel et al, 1990).
The safety analysis included all treatment-emergent adverse events,
and those regardless of causality.

Surgery. Surgery was scheduled 3–4 weeks after completion of the
last cycle of preoperative chemotherapy. The type of surgical
procedure was determined by the location of the primary
tumour and was performed according to the local standards.
Surgery consisted in a complete excision of the tumour with an
extended D2 lymphadenectomy, according to the rules of the
Japanese Research Society of Gastric Cancer (Japanese Gastric
Cancer A, 1998).

Quality of life assessment. Quality of life was evaluated using the
European Organisation for Research and Treatment of Cancer
Quality of Life Questionnaire-C30 (EORTC QLQ C30). QoL was
assessed after randomisation within seven days before the first
cycle and at 8 (before surgery), 16, and 24 weeks thereafter.
According to EORTC guidelines, patients completed the QoL
questionnaires before the tumour assessment was performed.

Efficacy evaluation. Responses were classified according to the
World Health Organisation criteria (Miller et al, 1981). Clinical
staging consisted of endoscopy including endoluminal ultrasound
and computed tomography scans of the chest abdomen and pelvis,
which were carried out within 3 weeks before the start of treatment
and after preoperative chemotherapy. R0 resection was defined as
no tumour identified on microscopic examination of proximal,
distal, or circumferential margins. To evaluate downstaging of
tumour after preoperative chemotherapy, the pathologic stage was
compared with the endosonographic stage before treatment.

Patients who had ended treatment but had not experienced
disease progression were observed every 8 weeks until progressive
disease and every 3 months thereafter. Progression-free survival
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(PFS) was measured from the date of randomisation until disease
progression or death of any cause. Overall survival was measured
from date of randomisation until death of any cause.

Statistical analysis. The analysis was exploratory. Differences in
proportions of patients were analysed by the Fischer’s exact test or
X2-test. Survival rates were estimated according to Kaplan–Meier.
Statistical comparisons between the different groups of patients
were performed with a log-rank test and the proportional
hazard model. Continuous data were expressed as mean and s.d.
or median and interquartile range. Continuous data were
compared between FLO and FLOT groups using Student t-test
and Mann–Whitney test. All tests are two-sided and are performed
at the 5% level of significance by using SPSS 16.0 (SPSS Inc.,
Chicago, IL, USA).

RESULTS

Patient characteristics. Between February 2007 and October
2008, 44 patients were enrolled from 13 institutions in Germany
into the locally advanced, potentially operable stratum of the FLOT
65þ study. Twenty-two patients were randomly assigned to FLO,
and 22 patients to FLOT chemotherapy. One patient in the FLOT
was excluded from the analysis because of consent withdrawal
before study treatment. A trial profile, conforming to the
Consolidated Standards of Reporting Trials is shown in Figure 1.
The median age of the patient sample was 70 years (maximum 82
years). Patient’s tumour and treatment characteristics are sum-
marised in Table 1.

Treatment. Forty-three patients started preoperative chemother-
apy and thirty-eight (88.4%) patients completed four cycles of
preoperative chemotherapy (FLO, 20 out of 22 (90%); FLOT, 18
out of 21 (85%)) of whom 32 patients proceeded to surgery. The
reasons for not completing four preoperative cycles are as follows:
progressive disease (2) in the FLO, and progressive disease (2) and
toxic effects (1) in the FLOT group.

Among the 43 patients assigned to receive perioperative
chemotherapy 20 (46.5%) subsequently began postoperative
chemotherapy (FLO, 11; FLOT, 9). Reasons for not starting
postoperative chemotherapy were for the FLO regimen: disease
progression (two patients), toxicity of preoperative chemotherapy
(one patient), and unknown (three patients), and for the FLOT

regimen: patient’s choice (two patients), postoperative complica-
tions (one patient), lack of response to preoperative therapy (one
patient), worsening coexisting disease (1 patient), and unknown
(one patient). Eleven out of 43 patients (25.6%) randomly assigned
to perioperative chemotherapy completed all eight cycles of
chemotherapy, 6 out of 22 (27%) in the FLO arm and 5 out
of 21 (24%) in the FLOT arm. Table 2 shows the feasibility results
of the study.

Overall, dose modifications of the chemotherapeutic agents due
to grade 3/4 toxicity were performed in 3 out of 22 patients in the
FLO arm (13.6%) and 10 out of 21 patients (47.6%) in the FLOT
arm (P¼ 0.023). During preoperative treatment, at least one dose
attenuation to o80% of the initial dose was required in 1 out of 22
(4.5%) patients treated with FLO and in 9 out of 21 (42.9%)
patients treated with FLOT (P¼ 0.0039), including reductions for
both docetaxel and oxaliplatin in 3 and 14 patients (13.6% and
66.7%) and fluorouracil in 0 and 4 patients (0% and 19%) for the

FLOT
(n = 21)

FLO
(n = 22)

No surgery (n = 6)
Progression (n = 2)

Toxicity (n = 1)
Refusal (n = 3)

Surgery
(n = 15)

Surgery
(n =17)

No surgery (n = 5)
Progression (n = 2)

Death (n =1)
Refusal (n = 2)

Postoperative
chemotherapy

(>1 cycle)
(n = 9)

Postoperative
chemotherapy

(>1 cycle)
(n =11)

Patients analysed (n = 43)

Patients randomly allocated (n = 44)

Figure 1. Consolidated Standards of Reporting Trials diagram.

Table 1. Patient, tumour and treatment characteristics

FLO FLOT Total

No. % No. % No. %

No. of patients 22 21 43

Median age, years (IQR) 71.5
(70–76)

69
(67–72)

70
(68–75)

Gender

Male/female 14/8 64/36 15/6 71/29 29/14 67/33

ECOG status, median

0 7 32 6 29 13 30
1 13 59 14 67 27 63

2 2 9 1 5 3 7

Site of tumour

Lower esophagus 4 18 4 19 8 19
Oesophagogastric junction 5 23 9 43 14 33

Stomach 13 59 8 38 21 49

Clinical stagea

uT1/2 3 14 0 0 3 7
uT3/4 19 86 21 100 40 93
N0 1 5 2 10 3 7

Nþ 21 95 19 91 40 93

Tumour grading

Well differentiated 1 5 1 5 2 5
Moderately differentiated 9 41 12 57 21 49
Poorly differentiated 9 41 7 33 16 37

Unknown 3 14 1 5 4 9

Number of preoperative
chemotherapy cycles
(median); IQR

4 (4–4) 4 (4–4) 4 (4–4)

Number of postoperative
chemotherapy cycles (median);
IQR

2 2–4 3 0–4 2 0–4

Abbreviations: CT¼ computerized tomography; ECOG¼Eastern Cooperative Oncology
Group; FLO¼oxaliplatin, fluorouracil; FLOT¼ fluorouracil, oxaliplatin, docetaxel; IQR¼
interquartile range.
aAs determined by endoscopic ultrasound and CT scan.
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FLO and FLOT arm, respectively. After surgery, there was no
clinically significant increase in grade 3 or grade 4 toxic effects
associated with the chemotherapy regimen. No difference between
the rate of dose reductions in the FLO arm (2 out of 11 patients;
18%) vs the FLOT arm (2 out of 9 patients; 22%) could be detected
(P¼ 1.0).

Safety. Overall, FLOT was associated with significantly more NCI-
CTC grade 3 or 4 leucopenia (P¼ 0.0002), neutropenia
(P¼ 0.0002), mucositis (P¼ 0.03), nausea (P¼ 0.012) and any
grade alopecia (P¼ 0.013). The frequencies of treatment-related
adverse events for pre- and postoperative chemotherapy are given
in Table 3a and b, respectively. During preoperative chemotherapy,
the most frequent grade 3/4 adverse events were: neutropenia
(20.9%), leucopenia (16.3%), infection (14%), nausea (14%)
sensory neuropathy (16%), and mucositis (7%). More patients
treated with preoperative chemotherapy experienced treatment-
related grade 3/4 adverse events in the FLOT arm (FLOT, 85.7%;
FLO, 27.3%; P¼ 0.0002). FLOT was associated with significantly
more grade 3 or 4 neutropenia (Po.0001), leukopenia (Po.0001),
stomatitis (P¼ 0.02), and nausea (P¼ 0.002), as well as a slight
increase in complicated neutropenia (neutropenic infection: 9.5%
vs 0%; P¼ 0.07), however, there was no difference in diarrhoea
(4.8% and 4.5%) between the FLO and FLOT arm, respectively
(Table 3a).

As with preoperative chemotherapy, patients treated with
postoperative chemotherapy experienced more treatment-related
grade 3/4 adverse events in the FLOT arm (FLOT, 88.9%)
compared with the FLO arm (27.3%; P¼ 0.001). During post-
operative treatment, the most common treatment-related grade 3/4
adverse events were neutropenia (25%), mucositis (10%), and
fatigue (10%); however, the difference between both treatment
arms was not statistically significant (Table 3b).

Regarding pre- and postoperatively administered chemotherapy,
similar rates of serious adverse events were observed among
patients in both the treatment arms (FLO, 40.9%; FLOT, 47.6%).
No toxic death with suspected relation to study treatment was
observed with either chemotherapy regimen.

Quality of life analysis. There were no differences regarding QoL
scores between treatment arms.

In the group of 43 operable patients, assessable QoL
questionnaires were available for 36 patients at baseline, for 33
patients at 8 weeks, for 12 patients at 16 weeks, and for 3 patients
at 24 weeks, and were similar in both the arms. Owing to the low
number of assessable patients at 16- and 24 weeks, QoL global
health status scores (means±s.d.) were only reported for baseline
and for the time point at 8 weeks showing 56.3±16.8 and
45.8±19.2, for FLOT and 56.3±24.6 and 58.9±20.6, for FLO
(P¼ 0.07). The proportion of patients with a moderate to large
(X10-points) deterioration of QoL global health status scores
during the first 8 weeks of treatment was significantly higher with
FLOT (54%) compared with FLO (18%; P¼ 0.045).

Response to preoperative chemotherapy. All patients were
evaluated for response to preoperative chemotherapy. Response
rates (PRþCR) were 18.2% (95% CI: 5.19%–40.28%) and 59.1%
(95% CI: 36.35%–79.29%; P¼ 0.012) for the FLO/FLOT group,
respectively. In the FLO group two patients (9%) experienced
progressive disease, four patients (18%) showed partial remission
and sixteen patients (73%) stable disease at radiological and
endoscopic evaluation. One patient was not evaluable. In the FLOT
group two patients showed progressive disease (M1) and, therefore,
received palliative treatment off-study. Ten patients (48%) showed
partial-, three patients (14%) a complete tumour remission, and six
patients (29%) stable disease.

Surgical resection. The median time from random assignment to
surgery was 73 and 87 days for the FLO and FLOT groups,
respectively (P¼ 0.0006).

In total, 32 patients (74.4%) among the 43 enrolled underwent
tumour resection with curative intent (17 out of 22 in the FLO
group (77.3%) and 15 out of 21 in the FLOT group (71.4%)). The
reasons for not being operated are shown in Figure 1. The type of
surgery performed and the pathological tumour stage and nodal
status are shown in Table 4. On an intent-to-treat basis, twenty-
nine patients (67.4%) achieved a R0 resection (90.1% of the 32
patients who underwent resection), 15 patients in the FLO group
(68.2%; 88.2% of the resected patients), and 14 patients in the
FLOT group (66.6%; 93.3% of the resected patients). Nodal
downstaging (uNþ to ypN0) was detected in 7 out of 22 patients
(31.8%) and in 6 out of 21 patients (28.6%) and the T-stage was
downstaged in 15 out of 22 patients (68.2%) and in 12 out of 21
patients (57.1%) in the FLO/FLOT group, respectively. Of note,
two patients (9.5%) treated with neoadjuvant FLOT achieved a
complete remission (ypT0; ypN0) after being initially staged as T3
tumours.

No intra- or postoperative deaths occurred during a 30-day
postoperative course. The median hospital stay was 20 days (range
13–32) in the FLO and 20 days (range 13–97) in the FLOT arm.
Postoperative morbidity was observed in 46.9% of patients. One-
third of patients (35.3%) in the FLO and almost two-third (60.0%)
of patients in the FLOT group had one or more severe
complications, predominantly pneumonia (FLO, 17.6%; FLOT,
20%) and wound infections (FLO, 0%; FLOT, 20%) as shown in
Table 5.

Progression-free and overall survival. With a median follow-up
of 22.4 months (range 0.3 to 34.2), the median PFS was 17.3
months and the median OS was not reached (Figures 2A and B).

Patients treated with FLOT showed a trend towards longer
median PFS (21.1 months) compared with patients in the FLO
group (12.0 months; HR: 2.02; 95% CI 1.2 to 2.9; P¼ 0.09)
(Figure 3A). Median OS was not reached in both the arms
(P¼ 0.399). Among the 32-operated patients, survival at 18 and 24
months was 70% and 56% in the FLO arm vs 78% and 78% in the

Table 2. Feasibility; treatment cycles delivered

Preoperative
(n¼43)

Postoperative
(n¼43)

Chemotherapy fully
evaluable patients
(ITT)

FLO
(n¼22)

FLOT
(n¼21)

FLO
(n¼22)

FLOT
(n¼21)

Cycles received

4 90% 85% 27% 24%
3 5% 10% — 14%
2 — — 14% 5%
1 5% 5% 9% —

0 — — 27% 29%

Percentage of intended dose delivered (per evaluable patient,
ITT)a

Docetaxel — 100% — 68.5%
Oxaliplatin 100% 98.5% 74.7% 50.3%
5-Fluorouracil 100% 100% 75.0% 75.1%

Abbreviations: FLO¼oxaliplatin, fluorouracil; FLOT¼ fluorouracil, oxaliplatin, docetaxel;
ITT¼ intention-to-treat.
aThe sum of the planned doses for all planned cycles compared with the sum of the
delivered doses for all 43 patients.
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FLOT arm, respectively (Figure 3B). The median PFS was 12.8
months for FLO and was not reached for FLOT (P¼ 0.059).

DISCUSSION

The aim of this study was to evaluate the feasibility and the
potential benefit of perioperative chemotherapy with or without
the addition of docetaxel to 5-FU/leucovorin and oxaliplatin in
elderly patients with locally advanced esophagogastric cancer. Our
results showed high levels of adherence to preoperative treatment
with 86.4% of patients completing all planned four cycles. These
results did not differ between the taxan- and the non-taxan-
containing treatment regimen. In terms of feasibility we did not
register any mortality compared with 5.6 and 4.6% in the MAGIC

(Cunningham et al, 2006)- and the FFCD (Ychou et al, 2011) trial
and the overall morbidity rate of 46.9% compared well with those
of the MAGIC- and the FFCD trials, where a 45% and a 28%
morbidity rate was reported, respectively. Results from our study
confirm previous reports, that elderly patients receiving neoadju-
vant cytoreductive therapy are not burdened by a significantly
higher risk of developing major or fatal postoperative complica-
tions as compared with their younger counterparts (Lin et al, 2004;
Rice et al, 2005; Ruol et al, 2007) and, in the metastatic setting, do
benefit from chemotherapy to the same degree as younger patients
(Trumper et al, 2006; Jatoi et al, 2010).

The present study additionally provided relevant information
regarding the safety of a preoperative docetaxel-based three-drug
chemotherapy regimen followed by surgery in elderly patients. The
FLOT combination used in this study has previously demonstrated

Table 3. (a) Adverse effects associated with preoperative chemotherapy; (b) Adverse effects associated with postoperative chemotherapy

FLO (n¼22) FLOT (n¼21) Total (n¼43)

Grade 1/2 Grade 3/4 Grade 1/2 Grade 3/4 Grade 1/2 Grade 3/4

Adverse event No. % No. % No. % No. % No. % No. % P-valuea

(a)

Haematologic

Leucopenia 8 36.4 9 42.9 7 33.3 17 39.5 7 16.3 o0.0001
Neutropenia 7 31.8 1 4.5 5 23.8 8 38.1 12 27.9 9 20.9 o0.0001
Thrombocytopenia 7 31.8 8 38.1 15 34.9 0.37
Anaemia 19 86.4 1 4.5 12 57.1 31 72.1 1 2.3 0.46
Infection 4 18.2 2 9.5 6 28.6 6 14.0 6 14.0 0.05

Fever 2 9.1 6 28.5 8 18.6 0.07

Non-haematologic

Nausea 16 72.7 1 4.5 16 76.2 5 23.8 32 74.4 6 14.0 0.002
Vomiting 6 27.3 1 4.5 8 38.1 2 9.5 14 32.6 3 7.0 0.48
Fatigue 15 68.2 13 61.9 3 14.3 28 65.1 3 7.0 0.13
Diarrhoea 8 36.4 1 4.5 14 66.7 1 4.8 22 51.2 2 4.7 0.15
Mucositis 7 31.8 9 42.9 3 14.3 16 37.2 3 7.0 0.02
Constipation 8 36.4 5 23.8 13 30.2 0.37
Sensory neuropathy 15 68.2 3 13.6 11 52.4 4 19.0 26 60.5 7 16.3 0.60
Fluid retention 3 13.6 1 4.8 4 9.3 0.95

(b)

Haematologic

Leucopenia 5 45.5 4 44.4 1 11.1 9 45.0 1 5.0 0.25
Neutropenia 4 36.4 1 9.1 2 22.2 4 44.4 6 30.0 5 25.0 0.11
Thrombocytopenia 2 18.2 1 11.1 3 15.0 0.86
Anaemia 11 100 9 100 20 100 0.20
Infection 1 9.1 1 9.1 1 11.1 2 10.0 1 5.0 0.54

Fever 3 27.3 1 11.1 4 20 0.29

Non-haematologic

Nausea 7 63.6 4 44.4 1 11.1 11 55.0 1 5.0 0.87
Vomiting 4 36.4 3 33.3 7 35.0 0.56
Fatigue 8 72.8 1 9.1 5 55.6 1 11.1 13 65 2 10.0 0.17
Diarrhoea 4 36.4 2 22.2 1 11.1 6 30 1 5.0 0.43
Mucositis 1 9.1 1 11.1 2 22.2 2 10.0 2 10.0 0.17
Constipation 1 9.1 1 9.1 1 11.1 2 10.0 1 5.0 0.37
Sensory neuropathy 8 72.7 4 44.4 12 60.0 0.23
Fluid retention

Abbreviation: FLO¼oxaliplatin, fluorouracil; FLOT¼ fluorouracil, oxaliplatin, docetaxel.
aFisher’s exact test was used. P-values are related to the groupings grade 0–2 vs grade 3–4 for FLO vs FLOT.
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a high degree of efficacy and relative safety in the perioperative and
metastatic setting in gastroesophageal adenocarcinoma (Al-Batran
et al, 2008a, b; Homann et al, 2012).

In this analysis of perioperative chemotherapy in elderly
patients, the FLOT regimen was associated with a high incidence
of grade 3 or 4 neutropenia and leucopenia, which occurred in 38%
and 33%, respectively. However, this was in the range of previous
non-, age-specific taxan-containing triple regimens (Van Cutsem
et al, 2006; Lorenzen et al, 2007; Al-Batran et al, 2008a; Homann
et al, 2012; Sym et al, 2010). Of note, febrile neutropenia did not
occur and there were no toxicity related deaths recorded. Except
for a significant increase of nausea and mucositis in patients
treated with the addition of docetaxel, non-haematological
toxicities were generally moderate and predictable. However, the
number of patients experiencing a X10-points deterioration of

EORTC QoL global health status scores at 8 weeks was tripled in
the FLOT group (FLOT, 54%; FLO 18%). As rates of primary
disease progression were similar in both the arms, the deterioration
of QoL is most likely related to the toxicity associated with FLOT.

Albeit the potentially troublesome toxicity profile of taxan-based
three-drug combination chemotherapy, there was no increased rate

Table 5. Postoperative morbidity and mortality

Operated patients n¼32

FLO FLOT Total

Type of complication n¼17 % n¼15 % n¼32 %

Anastomotic leakage 1 5.9 1 3.1

Pulmonary (pneumonia,
lung failure, pleural
effusion)

3 17.6 3 20.0 6 18.8

Cardiovascular
(myocardial infarction)

1 6.7 1 3.1

Bleeding 1 5.9 1 6.7 2 6.3

Enterothorax 1 5.9 1 3.1

Wound infection 3 20.0 3 9.4

Renal failure 1 6.7 1 3.1

Total morbidity 6 35.3 9 60.0 15 46.9

30-day-mortality 0 — 0 — 0 —

Abbrevations: FLO¼oxaliplatin, fluorouracil; FLOT¼ fluorouracil, oxaliplatin, docetaxel.
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Figure 2. Kaplan–Meier analysis of (A) progression-free survival and (B)
overall survival in the ITT population.

Table 4. Surgical and pathologic results (intention-to-treat population;
n¼43)

FLO
(n¼22)

FLOT
(n¼21)

Total
(n¼43)

Parameter No. % No. % No %
Time from random assignment
to surgery, days, median; IQR

73
68–78

87
79–90

78
70–86

Type of surgery

No Surgery 5 22.7 6 28.6 11 25.6

Transhiatal extended

Gastrectomy 5 22.7 5 23.8 10 23.3

Esophagogastrectomy 3 13.6 6 28.6 9 20.9

Total/subtotal Gastrectomy 9 40.9 4 19.4 13 30.2

Extend of resection

No Resection 5 22.7 6 28.6 11 25.6

R0 15 68.2 14 66.6 29 67.4

R1/2 2 9.1 1 4.8 3 7.0

Tumour stage

ypT0 0 2 9.5 2 4.7

ypT1/2 15 68.2 10 47.6 25 58.1

ypT3/4 1 4.5 1 4.8 2 4.7

Not evaluable 1 4.5 2 9.5 3 7.40

Nodal status

ypN0 7 31.8 6 28.6 13 30.2

ypNþ 9 40.9 8 38.1 17 39.5

Not evaluable 1 4.5 1 4.8 2 4.7

Metastatic status

M0 16 72.7 15 71.4 31 72.1

M1 1 4.5 0 1 2.3

Median no. of nodes removed

Median IQR (1st quartile–3rd
quartile)

22.5
20–26

20
(18.5–21.5)

21
18.5–24

Abbrevations: FLO¼oxaliplatin, fluorouracil; FLOT¼ fluorouracil, oxaliplatin, docetaxel;
IQR¼ interquartile range.
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of early cessation of treatment in the FLOT compared with the
FLO regimen, with a median number of four preoperatively
administered cycles in both the treatment arms, however, dose
reductions due to grade 3/4 toxicity were more frequent with the
FLOT regimen. Of note, the postoperative morbidity rate in
patients treated with neoadjuvant FLOT was nearly twice as high
compared with FLO (FLOT, 60%; FLO, 35%), mainly due to
wound infection. This toxic effect cannot be linked directly to the
toxicity profile of docetaxel, and should be interpreted with caution
due to the low number of patients.

Our data demonstrate that only 75% of patients assigned for
surgery are willing and fit enough to finally undergo resection. A
decreased likelihood of having surgery has been reported with
increasing age in several studies (Sabel et al, 2002; Cronin-Fenton
et al, 2007; Koppert et al, 2012) and this may be a reflection of the
presence of toxicity and comorbidity, also influencing patient’s choice.

A limitation of our trial is that only 28% of patients completed
all eight cycles of perioperative chemotherapy, which is far
below of what was reported from the MAGIC trial (42%).
However, there was no difference regarding the amount of
treatment cycles between the two treatment arms. Thirty-
eight per cent of patients who completed preoperative chemother-
apy and surgery did not start postoperative chemotherapy,
which confirms the 34% reported by the MAGIC trial.
(Cunningham et al, 2006). Our data are in line with these
observations and we suppose that the ability to perform post-
operative treatments mainly depends on the morbidity associated
with the surgical intervention rather than the type of chemother-
apy regimen or the age of the patient.

Data from this trial are of value considering response, PFS and
OS. Although data on clinical response assessment in localised
gastroesophageal cancer have to be regarded with caution, response
rates with FLOT were 59.1%, including two complete remissions,
compared with only 18.2% and no complete remission with the
FLO regimen. These results are in agreement with the literature,

where increased pCR rates are reported with the addition of
docetaxel (Fields et al, 2012; Homann et al, 2012; Thuss-Patience
et al, 2012). The R0 resection rate of 67% on intent-to-treat
analysis was far below from what can be expected after
preoperative chemotherapy. Indeed, the R0 resection rate exceeded
90% after removal of the 26% of patients who did not undergo
surgical resection, which compares favourably with the rates
reported by Thuss-Patience et al (2012), (90.2%).

Progression-free survival rates varied with type of chemotherapy
being 21.1 months with FLOT and 12.0 months with FLO therapy.
Although tumour remissions and survival seemed improved with
the addition of docetaxel, which compares well with other
docetaxel-containing neoadjuvant treatment regimens (Homann
et al, 2012; Thuss-Patience et al, 2012) it is not clear whether these
results are attributable to selection of patients or whether they are
an effect of chemotherapy due to the small sample size. Albeit the
small sample, we prospectively report for the first time on a
homogeneous group of patients, which is usually underrepresented
or excluded from larger randomized trials when intensive therapy
is applied.

We suggest that addition of docetaxel to a platinum compound
is an effective treatment option in the neoadjuvant setting, even in
patients aged X65. Nevertheless, the increased toxicity with FLOT
and the impaired QoL during the first 8 weeks of therapy has to be
considered clinically relevant.

It is also noticeable, that the elderly patients included in this
exploratory analysis may represent a group of relatively fit elderly
patients and, therefore, it may underestimate what might actually
occur in a non-study setting.

In conclusion, neoadjuvant FLO or FLOT may offer a reason-
able chance of curative surgery in locally advanced resectable
gastroesophageal cancer. Our data strengthen that a selected
population of elderly patients who undergo careful preoperative
risk analysis, can tolerate an aggressive multimodal treatment
approach with a taxan-based triple-drug therapy, followed by a
major surgical procedure such as esophagectomy, however, the
increase in side effects with the FLOT regimen and postoperative
morbidity should be carefully considered when an intensive
chemotherapy regimen is planned.

Patients X65 years that fulfil the standard inclusion criteria of
clinical trials seem to have a similar advantage from perioperative
chemotherapy for esophagogastric cancer as patients p65 years,
however, this should be further investigated in large-scale
randomized trials. Therefore, it is strongly recommended that
specific clinical trials limited to older patients should be planned to
evaluate response, benefit treatment tolerability, and the effect of
comorbid conditions, so that clinicians may optimise their
treatment of older cancer patients.
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