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BACKGROUND: The optimal number of neoadjuvant chemotherapy (NAC) cycles remains to be established for treating
oesophageal squamous cell carcinoma (ESCC). We compared two versus three courses of NAC for treating locally advanced ESCC in
a multi-institutional, randomised, Phase II trial.
METHODS:We randomly assigned 180 patients with locally advanced ESCC at 6 institutions to either two (N= 91) or three (N= 89)
courses of DCF (docetaxel 70mg/m2, cisplatin 70 mg/m2 i.v. on day 1, fluorouracil 700mg/m2 continuous infusion for 5 days) every
3 weeks, prior to surgery. The primary endpoint was 2-year progression-free survival (PFS) with an intention-to-treat analysis.
RESULTS: Patient background parameters were well-balanced. The R0 resection rates were 98.9 and 96.5% in the two- and three-
course groups, respectively (P= 0.830). In resected cases, the two- and three-course groups had comparable pN0 rates (P= 0.225)
and histological responses (P= 0.898). The 2-year PFS rate was also comparable between the two groups (71.4 vs. 71.1%, P= 0.669).
Among subgroups based on baseline characteristics, only patients aged under 65 years old showed a tendency for better survival
with the three-course treatment (hazard ratio= 2.612, 95% confidence interval: 1.012–7.517).
CONCLUSIONS: Two courses of a DCF regimen showed potential as an optional NAC treatment for locally advanced ESCC.
CLINICAL TRIAL REGISTRATION: University Hospital Medical Information Network Clinical Trials Registry of Japan (identification
number UMIN 000015788).
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INTRODUCTION
Oesophageal squamous cell carcinoma (ESCC) is a common
digestive tract malignancy, but it is the most refractory of all
cancers [1, 2]. Surgery alone has failed to improve the dismal
prognosis of ESCC. Therefore, a multimodal treatment approach,
including chemotherapy and chemoradiation, has been explored
in the past two decades to improve the prognosis of ESCC [3].
Based on the CROSS trial, in western countries, chemoradiation
therapy (NCRT) has often been used as a neoadjuvant therapy for
oesophageal cancer or junctional cancer [4, 5]. In contrast, in Asian
countries, neoadjuvant chemotherapy (NAC) is the preferred
approach for ESCC to ensure early control of microscopic
metastatic disease, to down-stage the tumour, and to increase
resectability [6, 7].

A previous large randomised clinical trial (JCOG99076) com-
pared postoperative adjuvant chemotherapy to preoperative
chemotherapy for locally advanced oesophageal squamous cell
carcinoma. Based on those results, two courses of NAC with
cisplatin and 5-fluorouracil (CF) has become the standard of care
for locally advanced oesophageal squamous cell carcinoma. More
recently, to enhance the response rate to NAC and improve the
dismal survival rates, triplet NAC regimens were introduced, which
included CF plus Adriamycin (ACF) or CF plus Docetaxel (DCF).
Both these regimens were shown to be effective for locally
advanced ESCC [7–12]. Moreover, a previous multicenter rando-
mised Phase II trial also demonstrated that DCF chemotherapy
prolonged recurrence-free survival (RFS) and overall survival (OS)
for patients with resectable advanced ESCC. Those findings
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indicated that DCF chemotherapy could potentially serve as a
standard NAC for resectable ESCC [7].
All these trials administered two courses of NAC, and

additionally, two courses of NAC are often administered in daily
clinical practice, regardless of the response. In contrast, the MAGIC
Phase III trial demonstrated that three courses of perioperative
chemotherapy (CF plus epirubicin) provided a survival benefit in
resectable gastro-oesophageal adenocarcinoma [13]. In locally
advanced gastric cancer, a randomised Phase II trial compared two
vs. four courses of NAC followed by a D2 gastrectomy and
demonstrated that two courses of NAC improved survival [14].
More recently, an ongoing randomised Phase III trial, focused on
preoperative treatments for Stages II–III ESCC (JCOG1109),
compared three courses of DCF, two courses of CF (standard
arm), and two courses of CF plus CRT [15]. However, the optimal
number of NAC cycles has not been established for ESCC, and it
remains unclear whether an additional course of NAC could
enhance the response rate or improve survival, compared to the
standard two-course regimen.
Herein, we conducted a multi-institutional, randomised, Phase II

trial to compare two versus three courses of NAC with a DCF
regimen to determine the optimal number of NAC cycles for
treating resectable advanced ESCC. In our previous report, which
focused on short-term outcomes, two- and three-course DCF
regimens in the NAC setting seemed to be equally feasible. We
also found that an additional DCF course led to a better clinical
response to NAC without increasing the incidence of adverse
events or postoperative morbidity in patients with locally
advanced ESCC [16]. In this study, we compared the survival rates
between the two arms of this randomised Phase II study.

PATIENTS AND METHODS
Patients
The full details of the eligibility criteria and the pre-treatment evaluation
were reported previously [16]. Briefly, eligible patients were aged 20 years
or older with a performance status of 0–1, histologically confirmed
oesophageal squamous cell carcinoma, and adequate primary organ
function. The ESCC stages included cT1-4a N0-3 M0 and/or M1LYM
metastases (confined to the supraclavicular lymph nodes), based on the
TMN classification of the Union for International Cancer Control, seventh
edition [17]. All patients provided written informed consent for trial
participation. The study protocol was approved by the Institutional Review
Board in each of six participating hospitals, before patient enrolment. The
study was conducted in accordance with the Helsinki Declaration
precepts, and it was registered with the University Hospital Medical
Information Network Clinical Trials Registry (identification number: UMIN
000015788).

Study treatment
The study design was an open-label, randomised Phase II trial. Eligible
patients were randomly assigned to either two or three courses of DCF.
Each DCF course included: docetaxel 70 mg/m2 (1-h intravenous infusion)
plus cisplatin 70mg/m2 (1-h intravenous infusion) on day 1, followed by
5-fluorouracil (5-FU) 700mg/m2 (continuous intravenous infusion) for
5 days. Courses were administered every 3 weeks [18–20]. Random
assignments were stratified, according to the institution, cT stage, and cN
stage, with a least-squares method.
To address adverse effects, the dose(s) of the probable causal agent(s)

was adjusted in subsequent cycles, as follows [7, 11, 16, 21, 22]: for grade 4
leukopenia or neutropenia, febrile neutropenia, or grade 3 thrombocyto-
penia: all chemo-agent doses were reduced by 20%; for grade 3 stomatitis
or diarrhoea: the 5-FU and docetaxel doses were reduced by 20%; for
grade 2 nephrotoxicity: the cisplatin dose was reduced by 20%. A second
cycle was administered unless progression or unacceptable toxicity had
occurred.
Surgery was scheduled for 3–6 weeks after the start date of the last

chemotherapy cycle. Patients underwent a subtotal oesophagectomy with
either a two- or three-field lymphadenectomy with curative intent, via a
right thoracotomy or thoracoscopic approach [20, 23, 24]. A transhiatal
oesophagectomy was not acceptable. Regional lymphadenectomies

included the mediastinal, perigastric, and celiac nodes. Distant lymphade-
nectomies included the cervical nodes.

Outcomes
The primary endpoint was 2-year progression-free survival (PFS). Second-
ary endpoints were OS, the pN0 rate, the number of pathological lymph
nodes (pN), the pattern of disease recurrence, the R0 resection rate, the
clinical/histopathological NAC response rate, postoperative complications,
and safety. Disease recurrence was defined as locoregional (i.e., in the
oesophageal bed, anastomotic, or regional lymph nodes) or distant (i.e., in
non-regional lymph nodes, except for supraclavicular lymph nodes, or in
distant organs). The histopathological tumour response was evaluated
according to the histological criteria of the Japanese Society for
Oesophageal Disease. Briefly, evaluations were classified into five
categories, according to the proportion of tumour affected by degenera-
tion or necrosis [8, 25–27]. Patients were followed up every 3 months,
during the first 2 years after the date of random assignment; every
6 months for the next 3 years; then annually [28, 29].

Statistical analysis
A power calculation for the present study indicated that 164 patients were
required to detect increases in the 2-year PFS of 55% in the two-course
group and 70% in the three-course group, with 80% power to show a
significant difference between groups, and a 10% type I error. Assuming an
approximate drop-out rate of 10%, we planned to enroll a total of 180
patients. Continuous variables are expressed as the median and range.
Nonparametric variables were compared between groups with the
Mann–Whitney U test. Categorical data are expressed as frequencies
(percentages). These were compared between groups with the Fisher
exact test or the Pearson χ2 test. The level of significance was set at P=
0.05 for all tests. The 2-year PFS and OS were calculated, starting from the
date of random assignment, estimated with the Kaplan–Meier method,
and compared with the log-rank test on an intent-to-treat basis. To assess
the effects of contributing factors, we calculated hazard ratios (HRs) and
95% confidence intervals (CIs).

RESULTS
Patient characteristics
We randomly assigned 180 patients from six institutions to either
two (N= 91) or three (N= 89) courses of DCF, between July 2014
and December 2018. The number of patients enrolled by each
hospital ranged from 4 to 73, with a mean of 30. The patients were
predominantly males (85%), with a median age of 67 years (range
37–79). The majority of tumours were located within the middle
thorax (43.3%), and most were staged as cT3 (68.9%). Of the 180
patients, 143 (79.4%) had clinically-positive lymph node metas-
tases. The treatment groups were well-balanced for baseline
characteristics, including age, sex, performance status, tumour
location, histological differentiation, and staging, including cT, cN,
cM and cStage (Table 1). In the two-course group, 78 (85.7%)
patients completed both courses of preoperative DCF. The reasons
for not completing both courses of chemotherapy were: severe
adverse effects (N= 8), progressive disease (N= 4), and patient
refusal (N= 1). In the three-course group, 76 (85.4%) patients
completed all three courses of chemotherapy. In this group, the
reasons for not completing the planned NAC courses were: severe
adverse effects (N= 5), patient refusal (N= 5), and progressive
disease (N= 3). After preoperative chemotherapy, 88 (96.7%)
patients in the two-course group and 85 (95.5%) patients in the
three-course group underwent oesophagectomies. The reasons
for not undergoing surgery in the two-course group were
unresectable (progressive) disease (N= 3). The reasons for not
undergoing surgery in the three-course group were progressive
disease (N= 2), patient refusal of treatment (N= 1), and explora-
tory thoracotomy, due to an unresectable tumour (n= 1, Fig. 1).

Histopathological tumour response and pathological stage
Table 2 summarises the pathological stages and histological
tumour responses in each group. The median numbers of

T. Makino et al.

1556

British Journal of Cancer (2022) 126:1555 – 1562



Table 1. Clinicopathological characteristics of patients with oesophageal squamous cell carcinoma that underwent 2 vs. 3 courses of neoadjuvant
chemotherapy (NAC).

Characteristic Category 2 NAC courses (N= 91) 3 NAC courses (N= 89) P value

Age (years) Median 67 67 1.000

Range 37–79 44–79

Sex Male 78 (85.7%) 75 (84.3%) 0.786

Female 13 (14.3%) 14 (15.7%)

Performance status (ECOG) 0 82 (90.1%) 81 (91.0%) 0.836

1 9 (9.9%) 8 (9.0%)

Location Upper 16 (17.6%) 13 (14.6%) 0.587

Middle/lower 75 (82.4%) 76 (85.4%)

Histological differentiation (squamous cell carcinoma) G1a 11 (12.1%) 6 (6.7%) 0.673

G2b 13 (14.3%) 13 (14.6%)

G3c 4 (4.4%) 4 (4.5%)

GX (unknown) 63 (69.2%) 66 (74.2%)

cT stage 1 6 (6.6%) 4 (4.5%) 0.779

2 22 (24.2%) 24 (27.0%)

3 63 (69.2%) 61 (68.5%)

cN stage 0 18 (19.8%) 19 (21.4%) 0.965

1 55 (60.4%) 53 (59.6%)

2 18 (19.8%) 17 (19.1%)

3 0 (0%) 0 (0%)

cM stage 0 83 (91.2%) 80 (89.9%) 0.762

1 8 (8.8%) 9 (10.1%)

cStage I 8 (8.8%) 5 (5.6%) 0.543

II 24 (26.4%) 31 (34.8%)

III 51 (56.0%) 44 (49.4%)

IV 8 (8.8%) 9 (9.4%)

Total relative dose intensity (%) 1.79 (1–2) 2.57 (1–3) <0.0001

ECOG the Eastern Cooperative Oncology Group.
aWell-differentiated, bmoderately differentiated, cpoorly-differentiated squamous cell carcinoma.

Two-course group
(n = 91) 

Three-course group
(n = 89)

Randomly allocated (n =180) 

Esophagectomy (n = 88) Esophagectomy (n = 85)

Two courses of DCF
every 3 weeks 

13 did not complete two courses 
Adverse events (n = 8) 
Tumour progression (n = 4) 
Patient refusal (n = 1) 

13 did not complete three courses 
Adverse events (n = 5) 
Patient refusal (n = 5) 
Tumour progression (n = 3) 

Tumour progression (n = 2) 
Refused surgery (n = 1) 
Exploratory thoracotomy (n = 1)

Three courses of DCF
every 3 weeks  

R0 resection (n = 82) 
R1/2 resection (n = 3)

R0 resection (n = 86) 
R1/2 resection (n = 2)

Tumour progression (n = 3)

Fig. 1 CONSORT diagram shows patient allocations, treatment and outcomes. DCF docetaxel, cisplatin, and 5-fluorouracil.
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dissected lymph nodes were 61 (range 21–148) in the two-course
group and 60.5 (range 25–140) in the three-course group
(P= 0.878). The median number of lymph node metastases was
1 in both the two- (range 0–22) and three-course (range 0–12)
groups (P= 0.2144) and, there was no difference in the distribu-
tion of pN stages between the two groups (P= 0.5840). Although,
overall, the numbers of patients in each stage were similar
between the groups, the incidences of both the pathological
M1 stage and the pStage IV, due to subclavian lymph node
metastasis, tended to be lower in the two-course group than in
the three-course group (3.4 vs 10.6%, P= 0.0581, for both stages).
The R0 resection rate was 97.7% in the two-course group and
96.5% in the three-course group (P= 0.621). Although the three-
course group showed a relatively higher pathological complete
response (CR) rate for the primary tumour than the two-course
group, the two groups showed similar histological responses to
NAC (P= 0.898). Other parameters did not differ between the two
groups, including the rates for the pT categories and the rates of
lymphatic and venous invasion.

Survival analysis
The ITT analysis showed 2-year PFS rates of 71.4% in the two-
course group and 71.1% in the three-course group (P= 0.6688;

Fig. 2a). In addition, 2-year OS rates were similar between the two-
course (81.1%) and three-course groups (79.9%, P= 0.9567; Fig. 2a).
Moreover, the per protocol analysis showed that the two-course (n
= 78) and three-course (n= 76) groups had similar 2-year PFS rates
(76.9 and 71.8%, respectively; P= 0.6888) and similar OS rates
(85.8% and 80.7%, respectively; P= 0.6297; Fig. 2b).
We next performed a subgroup analysis of patients under or

over age 65 years. We found that, among younger patients, two
courses of DCF led to significantly shorter 2-year PFS and OS
compared to three courses of DCF (2-year PFS: 63.0 vs. 80.8%, P=
0.0448, 2-year OS: 73.0 vs. 90.0%, P= 0.0526). In contrast, among
older patients, the 2-year PFS (P= 0.262) and OS (P= 0.130) rates
were similar between the two treatment groups (Fig. 2c).
We also performed a subgroup analysis of patients with cStage

I–II or cStage III–IV tumours. We found that, in both subgroups, the
2-year PFS and OS rates were similar between the two- and three-
course treatment groups (cStage I–II, PFS: 87.4 vs. 79.2%, P=
0.912, OS: 93.8 vs. 85.1%, P= 0.758; cStage III–IV, PFS: 62.7 vs.
65.8%, P= 0.787, OS: 74.1 vs. 78.5%, P= 0.850; Fig. 2d).
Finally, we performed a subgroup analysis of patients that did

or did not show a clinical response to the overall NAC courses
(responders and non-responders, respectively). Importantly, in the
clinical non-responder group, the 2-year PFS and OS rates tended

Table 2. Pathological stages and histological tumour responses in patients with oesophageal cancer that underwent 2 vs. 3 courses of neoadjuvant
chemotherapy (NAC).

Characteristic Category 2 NAC courses (N= 88) 3 NAC courses (N= 85) P value

pT stage 0 8 (9.1%) 14 (16.5%) 0.333

Tis 0 (0%) 1 (1.2%)

1 25 (28.4%) 19 (22.3%)

2 14 (15.9%) 18 (21.2%)

3 40 (45.5%) 34 (40.0%)

4 1 (1.1%) 0 (0%)

Number of pNs 1 (0–22) 1 (0–12) 0.214

pN stage 0 39 (44.3%) 30 (35.3%) 0.584

1 32 (36.4%) 35 (41.2%)

2 13 (14.8%) 16 (18.8%)

3 4 (4.5%) 4 (4.7%)

pM stage 0 85 (96.6%) 76 (89.4%) 0.058

1 3 (3.4%) 9 (10.6%)

pStage 0 5 (5.7%) 11 (12.9%) 0.077

I 19 (21.6%) 12 (14.1%)

II 33 (37.5%) 24 (28.2%)

III 28 (31.8%) 29 (34.2%)

IV 3 (3.4%) 9 (10.6%)

Lymphatic invasion Absent 60 (68.2%) 53 (62.4%) 0.550

Present 27 (30.7%) 29 (33.0%)

Unknown 1 (1.1%) 3 (3.6%)

Venous invasion Absent 67 (76.1%) 63 (74.1%) 0.930

Present 20 (22.7%) 19 (22.4%)

Unknown 2 (2.2%) 3 (3.5%)

Residual tumour R0 86 (97.7%) 82 (96.5%) 0.621

R1/2 2 (2.3%) 3 (3.5%)

Histopathological tumour response Grade 0 3 (3.4%) 2 (2.4%) 0.898

Grade 1a 27 (30.7%) 31 (36.4%)

Grade 1b 23 (26.1%) 18 (21.2%)

Grade 2 27 (30.7%) 21 (24.7%)

Grade 3 8 (9.1%) 13 (15.3%)
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to be higher with two courses of DCF, compared to three courses
of DCF (2-year PFS: 69.2 vs. 49.2%, P= 0.132, 2-year OS: 80.4 vs.
59.2%, P= 0.059). In contrast, in the clinical responder group, the
2-year PFS and OS rates were similar between the two treatment
groups (2-year PFS: 74.3 vs. 82.5%, P= 0.241, 2-year OS: 82.0 vs.
90.7%, P= 0.238; Fig. 2e).
Figure 3 summarises the results of subgroup analyses of all

baseline characteristics in all 180 patients with ESCC. We found
that the PFS was not significantly different when two or three
courses of DCF were administered to subgroups divided by sex,
performance status, tumour location, tumour size, cT stage, cN
stage or cStage. As mentioned above, only age showed a
significant effect on the PFS achieved with two- vs. three DCF
courses. In the subgroup of patients under 65 years old, three
courses provided a survival benefit over two courses of DCF (HR=
2.612, 95% CI= 1.012–7.517, P= 0.0471). In contrast, no survival
benefit was identified in patients over 65 years old (HR= 1.384,
95% CI= 0.777-2.467, P= 0.268).
Finally, we examined the pattern of disease recurrence. We

found that the two groups showed similar rates of overall disease
recurrence (29.1 vs. 26.8%, P= 0.493; Table 3). Moreover, the
patterns of recurrence were similar between the two groups. Thus,
similar proportions of patients in the two groups developed
recurrences in locoregional and distant sites (Table 3).

DISCUSSION
In the present multi-institutional, randomised, Phase II trial, we
demonstrated that two and three courses of DCF provided similar
R0 resection rates and histological responses to NAC. The 2-year
PFS and OS rates were also comparable between the two groups,
except among patients under 65 years old. In younger patients,
the three-course treatment was associated with a significantly
higher PFS compared to the two-course treatment. However,

among patients that showed no clinical response to NAC, survival
tended to be worse in the with three courses than with two
courses of DCF. To the best of our knowledge, the present study
was the first randomised trial to compare different numbers of
NAC cycles for treating patients with ESCC. Our findings suggested
that two courses of DCF showed potential as an optional NAC
protocol for patients with locally advanced ESCC.
In recent years, multimodal treatments have proven to be an

appropriate therapeutic approach for locally advanced ESCC and
two major neoadjuvant approaches, i.e., NAC and neoadjuvant
chemoradiotherapy (NCRT) have been adopted. In the CROSS trial
[4], patients with ESCC that received NCRT, followed by surgery,
achieved greater survival benefit than patients that received
surgery alone. The 2-year OS (in an ITT analysis) of patients with
ESCC that received NCRT plus surgery was 73.1%, which was
comparable to the 81.1% (two-course group) and 79.9% (three-
course group) 2-year OS rates observed in the present study. More
recently, adjuvant immunotherapy has become the new standard
treatment for resected oesophageal/gastroesophageal junction
cancer with residual pathological disease after NCRT [30]. Thus,
adjuvant immunotherapy may improve survival in patients with
ESCC that receive NCRT, followed by surgery. On the other hand,
NAC plus surgery improved the 5-year overall survival (OS) by 6%
and 13%, compared the OS rates achieved with surgery alone in
the OEO2 [31] or MAGIC [13] studies, respectively. However, those
trials predominantly included adenocarcinoma, rather than
squamous cell carcinoma. To date, studies have provided limited
evidence on the differences in survival rates between patients
treated with NCRT and patients treated with NCT. However, a
recent propensity score-matched study compared NAC to NCRT
for patients with ESCC in China [32]. They reported no difference
in survival between patients treated with NAC and patients
treated with NCRT, although a trend showed more favourable
survival rates with NCRT; this trend may have been related to the
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Fig. 2 Kaplan–Meier survival curves show progression-free and overall survival. (Left) Progression-free survival and (right) overall survival
results are shown from (a) an intention-to-treat analysis and (b) a per protocol analysis of the two-course (red lines) and three-course (blue
lines) treatment groups. c–e Kaplan–Meier survival curves show (left) progression-free and (right) overall survival in groups stratified according
to the two-course (solid lines) and three-course (dotted lines) treatment groups and by the (c) age group (<65 y= red; ≥65 y = blue, (d) cStage
(Stages I–II= red; Stages III–IV= blue), and (e) overall clinical response to neoadjuvant chemotherapy (responders= red; non-responders=
blue).
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significantly higher pCR rates observed with NCRT, compared to
NAC. In Japan, an ongoing randomised Phase III trial (JCOG1109)
[15] is currently being conducted to compare three neoadjuvant
treatments: a doublet (CF) or triplet (DCF) regimen for NAC
treatment, versus NCRT (41.4 Gy irradiation with a CF regimen). In
the near future, those results are expected to indicate the most
appropriate preoperative treatment for ESCC.
Prior to starting this study, we hypothesised that patient

survival rates would be higher in the three-course group than in
the two-course group. Theoretically, NAC aims to eradicate
micrometastases that exist outside the surgical field. Although it
remains unclear how long treatment should be continued to
achieve the optimal eradication, we had hypothesised that two
courses of NAC would be too short to achieve complete
eradication. Therefore, we expected the three-course treatment
to improve survival, particularly in advanced cases. In support of
this hypothesis, when we examined short-term outcomes in a

previous study, we found that two- and three-course DCF
regimens in the NAC setting were equally feasible, and an
additional (i.e., 3rd) DCF course led to a better clinical response
rate and a relatively higher pathological CR rate for the primary
tumour [16].
Nevertheless, in this study, the overall pathological responses to

NAC were similar between treatment groups, and both the
survival rates and the disease recurrence patterns were compar-
able between the two groups. Moreover, none of the subgroups
showed a tendency to better survival with the three-course,
compared to the two-course treatment, except among patients
under 65 years old. However, the result from this subgroup (under
65 years old) was based on a post-hoc analysis with a very small
sample size (n= 59); therefore, we could not definitively conclude
that a three-course DCF treatment would improve survival in
patients with ESCC that were under 65 years old. Albeit, we found
no significant differences in background or chemotherapy-related
parameters between patients under and over 65 years old,
including performance status, the dose reduction rate, the
discontinuation rate, the relative dose intensity, NAC-related
adverse events, and the tumour response to NAC (Supplemental
Table 1).
We observed some drawbacks to administering a three-course

DCF. First, five patients in the three-course group refused to
receive the planned courses for NAC. A potential explanation
might be that, particularly among patients that developed severe
adverse effects, patients were more likely to be discouraged about
undergoing a third, long-duration, NAC treatment. Thus, the three-
course NAC approach might negatively influence patient motiva-
tion or compliance. Another issue was that, notably, among
clinical non-responders to NAC, significantly worse survival rates
were observed in the three-course group than in the two-course
group. In fact, out of 76 patients that completed three courses of
DCF, 12 (15.8%) showed progressive disease (PD) during the 3rd
course. This rate was significantly higher than the 5.1% (4/75) PD
rate observed during the 2nd course in the two-course group (P=
0.0254). Moreover, patients with PD during the 3rd DCF course
were prone to developing distant metastases after surgery; they

Overall 

Age (years)  

Sex 

Performance status

Tumour location  

Tumour size*  

cT category 

cN category 

cStage category

*Maximum transverse diameter of the primary tumour 

Baseline characteristics

middle, lower

<65

M

0

upper

cT1-2

cN0

cStage I–II

65

F

1

30 µm

<30 µm

cT3

 cN2-3

cN1

cStage III–IV

Category 2 courses better 

Hazard ratio

3 courses better

0.125 0.25 0.5 1 2 4 8

Fig. 3 Forest plot shows hazard ratios (dots) and 95% confidence intervals (lines) for factors that could potentially affect progression-
free survival. The analysis included 180 patients with oesophageal cancer; the factors are baseline characteristics.

Table 3. Patterns of disease recurrence in patients with oesophageal
cancer that achieved R0 resection after 2 vs. 3 courses of neoadjuvant
chemotherapy (NAC).

Recurrence site 2 NAC courses
(N= 86)

3 NAC courses
(N= 82)

P value

Overall number of
recurrences

25 (29.1%) 20 (26.8%) 0.493

Locoregional 9 (34.6%) 7 (35.0%) 0.978

Distant 16 (61.5%) 13 (65.0%) 0.809

Lymph node 6 (23.1%) 5 (25.0%) 0.880

Liver 4 (15.4%) 1 (5.0%) 0.243

Lung 4 (15.4%) 5 (25.0%) 0.417

Bone 4 (15.4%) 3 (15.0%) 0.971

Brain 0 (%) 1 (5.0%) 0.193

Pleura 2 (7.7%) 0 (0%) 0.125

Others 1 (3.9%) 2 (10.0%) 0.403
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comprised 4 (80%) out of 5 total disease recurrences. In addition,
they tended to show worse survival compared to patients with PD
during 2nd course (2-year PFS: 30.0 vs. 75.0%, P= 0.489). This
finding implied that patients not responding should avoid further
DCF course and, to this end, an optimal timing or method of
response evaluation using PET-CT etc, needs to be established.
This might also be the case with other regimens for treating
oesophageal adenocarcinoma, or even other cancer types beyond
the Japanese population. Considering the extra cost and adverse
effects associated with an additional (i.e., 3rd) DCF cycle and the
comparable survival between the two groups, we concluded that
two courses of DCF chemotherapy should be considered optimal
for patients in the setting of NAC treatment for resectable
advanced ESCC.
This study had several limitations. This Phase II trial included a

limited number of patients, therefore it was underpowered for
drawing any definitive conclusions regarding the long-term
outcome. Thus, our results should be confirmed in a larger, Phase
III trial. In addition, the median follow-up time for surviving
patients was 39 months; therefore, a follow-up study would be
necessary to assess long-term outcomes for this trial. Finally, to
determine the optimal NAC treatment for resectable ESCC, a larger
Phase III randomised controlled trial should be performed to
compare DCF regimens with CRT, another standard treatment
currently administered for advanced ESCC.
In conclusion, this study was the first to demonstrate that two

courses of DCF showed potential as an optional NAC treatment for
locally advanced ESCC patients.
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