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Abstract Background: There is no standard chemotherapy for esophageal squamous cell car-

cinoma (ESCC) refractory to first-line fluoropyrimidine- and platinum-based chemotherapy.

We therefore performed a randomized, selection-design phase II trial to compare docetaxel

(DTX) and paclitaxel (PTX) in this setting.

Patients and methods: Eligible patients were randomly assigned to receive either DTX (70 mg/

m2 on day 1 of each 21-day cycle) or PTX (100 mg/m2 on days 1, 8, 15, 22, 29 and 36 of each

49-day cycle). The primary end-point was overall survival (OS), and secondary end-points

included progression-free survival (PFS), time to treatment failure (TTF), response rate

(RR) and safety.

Results: Seventy-eight eligible patients (NZ 39 in each group) were included for efficacy anal-

ysis. OS was significantly longer in the PTX group than in the DTX group (median, 8.8 versus

7.3 months; hazard ratio [HR], 0.62; P Z 0.047). A significant benefit of PTX over DTX was

also apparent in PFS (median, 4.4 versus 2.1 months; HR, 0.49; P Z 0.002) and TTF (median,

3.8 versus 2.1 months; HR, 0.45; P < 0.001). RR (25.6% versus 7.7%, P Z 0.065) were higher

in the PTX group than in the DTX group. Compared to the PTX group, neutropenia (28%

versus 80%) and leukopenia (28% versus 76%) of grade �3 as well as febrile neutropenia

(0% vs. 46%, P < 0.0001) occurred more frequently in the DTX group.

Conclusion: PTX showed a significantly better efficacy as well as a more manageable toxicity

compared with DTX.

Clinical trial registration: UMIN000007940.

ª 2021 Elsevier Ltd. All rights reserved.
1. Introduction

Esophageal cancer is the sixth most common cause of

cancer-related mortality worldwide [1]. While the inci-

dence of esophageal adenocarcinoma is rapidly
increasing in Europe [2] and North America [3,4],

esophageal squamous cell carcinoma (ESCC) remains

the most common esophageal tumor type globally [4,5]

including in Japan [6]. The overall survival of in-

dividuals with esophageal cancer, regardless of histo-

logical type, remains poor. Fluoropyrimidine- and

platinum-based chemotherapy is considered a first-line

treatment option for patients with unresectable
advanced or recurrent metastatic ESCC [5,6], given a

paucity of specific evidence based on phase III studies.

Phase II clinical studies for the combination of cisplatin

and 5-fluorouracil (5-FU) yielded a response rate of

~30% and a median survival time (MST) of 6.6e9.5

months [7e10]. As an alternative to cisplatin, nedaplatin

and oxaliplatin are options for patients who are not able

to tolerate cisplatin as a result of impaired renal or
cardiac function [11,12].

Although there is currently no accepted standard

chemotherapy after patients with ESCC become
refractory to fluoropyrimidine- and platinum-based

chemotherapy [13], taxanes have been examined in this

setting in Japan. A single-arm phase II study found that

docetaxel (DTX) alone at 70 mg/m2 once every 3 weeks

showed a response rate of 16% and MST of 8.1 months

[14]. Adverse events (AEs) were within a permissible
range in patients with a good performance status,

whereas serious AEs of grade �3 according to National

Cancer Institute Common Terminology Criteria for

Adverse Events (NCI-CTCAE) version 4.0 were

encountered at an incidence of ~10%e20% among pa-

tients. Treatment with another taxane, paclitaxel (PTX),

at 100 mg/m2 weekly for 6 weeks, repeated at 7-week

intervals, showed promising results, with a response
rate of 44.2% and MST of 10.4 months [15]. Retro-

spective studies comparing DTX and PTX in patients

refractory to fluoropyrimidine- and platinum-based

chemotherapy suggested similar clinical efficacies, with

an MST of 5.5e6.1 months versus 6.1e7.2 months,

respectively, but different toxicity profiles, with a higher

incidence of hematologic toxicity and febrile neu-

tropenia for DTX than for PTX [16,17]. However, no
comparative prospective studies of DTX versus PTX for

ESCC in this setting have been reported.
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We have now conducted a randomized phase II trial

to compare DTX and PTX in patients with unresectable

advanced or recurrent ESCC who had become re-

fractory to previous fluoropyrimidine- and platinum-

based chemotherapy.

2. Methods

2.1. Patients

Eligible patients were aged 20e80 years and had unre-

sectable advanced or recurrent esophageal cancer that

was pathologically confirmed as squamous or adenos-

quamous cell carcinoma. Inclusion criteria comprised an

Eastern Cooperative Oncology Group performance

status of 0 or 1; refractoriness to fluoropyrimidine- and
platinum-based chemotherapy; an interval of <24 weeks

either from the date of surgery in patients who received

neoadjuvant chemotherapy or from the last dose of

adjuvant chemotherapy associated with radical resec-

tion; adequate hematologic, renal and hepatic function;

and provision of written informed consent. Exclusion

criteria included interstitial lung disease or pneumonitis,

a history of taxane (DTX or PTX) treatment, active
multiple cancers, and a history of nerve disorders of

grade 2 to 4 according to NCI-CTCAE version 4.0.

2.2. Trial design and treatment

In this randomized, open-label phase II study
(OGSG1201), eligible patients were allocated in a 1:1

ratio to DTX (70 mg/m2 on day 1 of each 21-day cycle)

or PTX (100 mg/m2 on days 1, 8, 15, 22, 29 and 36 of

each 49-day cycle). Random assignment was stratified

by investigator institute and primary tumor (present

versus absent). To equate the assessment of adverse

events with PTX, patients assigned to DTX were

assessed weekly for adverse events until day 49. Treat-
ment with DTX or PTX was continued until docu-

mented disease progression, the development of

unacceptable toxicity, dose reduction below the mini-

mum dose, or treatment interruption for >21 days as a

result of AEs or a decision of the physician or patient to

withdraw. All patients gave written informed consent.

The study was approved by the institutional review

board at each participating site and was independently
monitored by the Osaka Gastrointestinal Cancer

Chemotherapy Study Group (OGSG) data center. The

trial was registered in the University Hospital Medical

Network Clinical Trials Registry in Japan

(UMIN000007940; http://www.umin.ac.jp/ctr/).

2.3. Assessments and outcomes

The primary end-point of the study was overall survival

(OS). Secondary end-points were progression-free
survival (PFS), time to treatment failure (TTF),

response rate (RR) and AEs.

Tumor response was assessed by the investigator

from computed tomography (CT) or other images ac-

cording to Response Evaluation Criteria in Solid Tu-

mors (RECIST) version 1.1. Imaging was performed at

baseline and every 8 weeks thereafter until unacceptable

toxicity or disease progression. Survival was assessed
every 6 months during follow-up. Complete and partial

responses were confirmed by two scans performed with

an interval of �4 weeks. AEs were assessed throughout

the study and graded according to NCI-CTCAE version

4.0.
2.4. Statistical analysis

The study was designed as a randomized selection phase
II trial to compare PTX with DTX as a basis for a future

phase III trial. The median OS expected on the basis of

the results of previous studies [14,16,17] was 6 months.

The number of patients required was calculated on the

basis of a selection design so that the test arm would

select a regimen with a median OS that was 2 months

longer than the expected value with 80% probability. A

total of 38 patients per group was thus required, and the
number of patients to be enrolled was set at 40 per

group to allow for some deviation.

The primary analysis was based on the full analysis

set (FAS), which consists of all randomized patients

except those who were found to be ineligible after

enrollment. We used the KaplaneMeier method to es-

timate survival curves and Greenwood’s formula to

calculate 95% confidence intervals (CIs) for median
survival rates. A log-rank test was applied to compari-

son of survival curves. A Cox proportional hazards

model was applied to calculate HRs and 95% CIs. The

Fisher’s exact test was used to compare the RR, disease

control rate (DCR; proportion of patients with

confirmed CR, PR or stable disease), the AEs of PTX to

DTX, and for the association between history of

radiotherapy and interstitial pneumonia. All statistical
analysis was performed with the use of R version 3.3.1

(The R Foundation for Statistical Computing, Vienna,

Austria) or SAS version 9.4 (SAS Institute, Cary, NC).

A P value of <0.05 was considered statistically

significant.
3. Results

3.1. Patients

Between 1st May 2011 and 30th April 2019, a total of 80
patients from 17 institutions of the OGSG was enrolled

in the study and underwent randomization to receive

either DTX (N Z 41) or PTX (N Z 39). All patients

received at least one dose of the assigned treatment.

http://www.umin.ac.jp/ctr/
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Given that two patients in the DTX group were found to

be ineligible either because of the discovery of multiple

cancers or because of a history of receiving DTX as

neoadjuvant chemotherapy (DTX þ cisplatin þ 5-FU

regimen), 78 eligible patients (DTX group, N Z 39;

PTX group, N Z 39) were included in the full analysis

set for assessment of OS, PFS, TTF and RR (Fig. 1).

Patient characteristics were found to be balanced be-
tween the two arms of the study (Table 1). The number

of patients with measurable lesion was 33 in the DTX

group and 29 in the PTX group. Cisplatin was the most

common immediate prior platinum (DTX group,

N Z 35; PTX group, N Z 34), whereas nedaplatin was

used in 11 cases (DTX group, N Z 6; PTX group,

N Z 5) (Table 1). Most cases (97.5%, 78/80) received

prior fluoropyrimidine- and platinum-based chemo-
therapy in a palliative setting, whereas two cases (DTX

group, N Z 1; PTX group, N Z 1) received it in a

perioperative setting. Of the 78 patients received fluo-

ropyrimidine- and platinum-based chemotherapy in the

palliative setting, 28 had recurrence after esoph-

agectomy (DTX group, N Z 13; PTX group, N Z 15).

Including cases in which the primary lesion disappeared

with chemoradiotherapy, the total number of patients
without primary tumor was 16 for the DTX group and

19 for the PTX group, accordingly (Table 1 and

Supplementary Fig.).

3.2. Treatment delivery

Analysis was conducted 1 year after closure of recruit-

ment, at which time (April 2020) all patients had
Fig. 1. CONSORT diagram. Abbreviations not defined in text: DTX
discontinued treatment. The main reason for treatment

discontinuation was progressive disease (75%, N Z 60;

NZ 33 for DTX versus NZ 27 for PTX). Relative dose

intensity for DTX was similar to that for PTX

(mean � SEM of 85.6 � 12.4% versus 83.2 � 14.3%,

respectively).

3.3. Safety

The main hematologic and nonhematologic AEs in the

two treatment groups are listed in Table 2. One sudden

death without known cause occurred in the DTX group

and was considered to be treatment related by the Data

and Safety Monitoring Committee. The most common

any-grade hematologic AE was anaemia, which

occurred at a similar frequency in both treatment
groups. In contrast, neutropenia occurred more

frequently in the DTX group than in the PTX group,

with the incidence of such events of grade 3 or 4 that

required drug interruption or dose reduction also being

higher in the DTX group.

Based on the efficacy and safety monitoring con-

ducted at the time of enrollment of 48 patients, the

protocol was amended (in March 2015) to recommend
the prophylactic use of G-CSF in the DTX group

because of the high incidence of febrile neutropenia.

Nevertheless, febrile neutropenia was significantly more

frequent in the DTX group than in the PTX group (46%

versus 0%, P < 0.0001). Anorexia, fatigue and hypo-

albuminemia were common any-grade AEs with a

higher frequency in the DTX group than in the PTX

group, with the incidence of these events of grade �3
, docetaxel; PTX, paclitaxel; G4, grade 4; FAS, full analysis set.



Table 1
Patient characteristics.

Characteristic DTX

(N Z 41)

PTX

(N Z 39)

Age (years)

Median (range) 69 (47e83) 67 (48e78)

Sex

Male 38 35

Female 3 4

ECOG performance status

0 23 21

1 18 18

Location of primary tumor

Ce 2 2

Ut 11 10

Mt 16 13

Lt 10 12

Ae 2 2

Histology type

Well-differentiated SCC 5 6

Moderately differentiated SCC 17 19

Poorly differentiated SCC 9 4

SCC 9 7

Adenosquamous cell carcinoma 0 3

High grade 1 0

Measurable lesions

Present 33 29

Absent 8 10

Number of organs with metastases

1 21 21

2 15 14

3 3 3

4 2 1

Sites of metastases

Lymph node 26 31

Lung 15 8

Liver 8 10

Bone 5 5

Pleura 2 2

Peritoneum 1 3

Other 4 1

Prior chemotherapy

FP 35 34

5-FUþnedaplatin 6 5

Primary tumor

Present 25 20

Absent 16 19

History of radiotherapy

Yes 15 16

No 26 23

History of esophagectomy

Yes 14 16

Neoadjuvant or adjuvant chemotherapy 10 9

FP 4 6

DCF 1 0

FAP 3 0

FP þ radiotherapy 2 3

No 27 23

DTX, docetaxel; ECOG, Eastern Cooperative Oncology Group; PTX,

paclitaxel;Ce,cervical esophagus;Ut,upper thoracicesophagus;Mt,middle

thoracic esophagus; Lt, lower thoracic esophagus; Ae, abdominal esoph-

agus; SCC, squamous cell carcinoma;FP, 5-fluorouracil (5-FU)þ cisplatin;

DCF, docetaxelþ cisplatinþ 5-FU; FAP, 5-FUþ adriamycinþ cisplatin.
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(anorexia, fatigue, hypoalbuminemia) also being higher

in the DTX arm. In contrast, neuropathy developed

more frequently in the PTX group than in the DTX

group. Other serious nonhematologic AEs included

interstitial pneumonia (N Z 3 and 1 in the DTX and

PTX groups, respectively), with one case in each treat-

ment group developing to grade 3 or 4. No causal

relation was apparent between interstitial pneumonia
and history of radiation therapy (P Z 0.293).

3.4. Efficacy

For survival analysis, the median follow-up time was 8.0

months (range, 1.3e54.4 months). OS was significantly

longer in the PTX group than in the DTX group (me-

dian, 8.8 months, with a 95% CI of 7.9e17.9 months,

versus 7.3 months, with a 95% CI of 5.3e11.0 months;

hazard ratio [HR] of 0.62, with a 95% CI of 0.38e0.99;
P Z 0.047) (Fig. 2). A significant benefit for PTX over

DTX was also apparent with regard to PFS (median, 4.4

months [95% CI, 3.8e5.6 months] versus 2.1 months

[95% CI, 2.1e2.9 months]; HR of 0.49 [95% CI,

0.30e0.78]; P Z 0.002) (Fig. 3A) and to TTF (median,

3.8 months [95% CI, 3.5e4.4 months] versus 2.1 months

[95% CI, 2.0e2.4 months]; HR of 0.45 [95% CI,

0.28e0.73]; P < 0.001) (Fig. 3B). The RR for the FAS
was 25.6% (95% CI, 13.0e42.1%) in the PTX group and

7.7% (95% CI, 1.6e20.9%) in the DTX group, although

this difference did not achieve statistical significance

(P Z 0.065) (Table 3). The DCR for the FAS was

significantly higher in the PTX group than in the DTX

group (74.4% versus 35.9%, P Z 0.0013).

3.5. Poststudy treatment

Among the 78 patients analyzed, 44 individuals received
subsequent therapy (Supplementary Table). Of note, 24

patients, comprising 14 in the DTX group and 10 in the

PTX group, received subsequent crossover treatment

(that is, DTX followed by PTX, or PTX followed by

DTX). Patients who received such crossover therapy

showed a significantly longer OS compared with those

who received other poststudy treatment (HR of 0.40

[95% CI, 0.23e0.71], P Z 0.002), with the survival
benefit of such treatment being apparent in the DTX

group (HR of 0.30 [95% CI, 0.14e0.65], P Z 0.002) but

not in the PTX group (HR of 0.58 [95% CI, 0.26e1.28],

P Z 0.171).

4. Discussion

As far as we are aware, this study is the first to pro-
spectively compare the safety and efficacy of DTX and

PTX in the second-line setting for patients with ESCC

refractory to chemotherapy with 5-FU and a platinum

agent. With regard to DTX, the previous study reported

a RR of 16% and MST of 8.1 months [14], with a



Table 2
Numbers (%) of patients with main adverse events.

Event DTX (N Z 41) PTX (N Z 39)

All grade

(%)

Grade 3

(%)

Grade 4

(%)

Grade 5

(%)

Grade 3e5

(%)

All grade

(%)

Grade 3

(%)

Grade 4

(%)

Grade 3 or 4 (%)

Neutropenia 34 (83) 8 (20) 25 (61) 0 33 (80) 25 (64) 8 (21) 3 (8) 11 (28)

Leukopenia 34 (83) 19 (46) 12 (29) 0 31 (76) 30 (77) 10 (26) 1 (3) 11 (28)

Anaemia 36 (88) 11 (27) 0 0 11 (27) 34 (87) 4 (10) 1 (3) 5 (13)

Thrombocytopenia 13 (32) 0 0 0 0 6 (15) 0 0 0

Febrile neutropenia 19 (46) 18 (44) 1 (2) 0 19 (46) 0 0 0 0

Anorexia 31 (76) 6 (15) 0 0 6 (15) 20 (51) 2 (5) 0 2 (5)

Fatigue 30 (73) 5 (12) 0 0 5 (12) 22 (56) 1 (3) 0 1 (3)

Infection 9 (22) 2 (5) 2 (5) 0 4 (10) 9 (23) 2 (5) 0 2 (5)

Neuropathy 5 (12) 0 0 0 0 28 (72) 3 (8) 0 3 (8)

Hyponatremia 8 (20) 3 (7) 0 0 3 (7) 2 (5) 0 0 0

Hypoalbuminemia 31 (76) 2 (5) 0 0 2 (5) 15 (38) 0 0 0

Interstitial

pneumonia

3 (7) 0 1 (2) 0 1 (2) 1 (3) 1 (3) 0 1 (3)

Diarrhea 12 (29) 1 (2) 0 0 1 (2) 8 (21) 1 (3) 0 1 (3)

Edema 4 (10) 0 0 0 0 4 (10) 1 (3) 0 1 (3)

Myalgia 2 (5) 0 0 0 0 1 (3) 1 (3) 0 1 (3)

AST increased 12 (29) 1 (2) 0 0 1 (2) 8 (21) 0 0 0

Hypokalemia 3 (7) 1 (2) 0 0 1 (2) 1 (3) 0 0 0

Hyperkalemia 5 (12) 1 (2) 0 0 1 (2) 4 (10) 0 0 0

Hypercalcemia 1 (2) 1 (2) 0 0 1 (2) 2 (5) 0 0 0

Alopecia 22 (54) 0 25 (64) 0

Sudden death 1 (2) 0 0 1 (2) 1 (2) 0 0 0 0

GGT increased 0 0 0 0 0 2 (5) 1 (3) 0 1 (3)

Hyperglycemia 0 0 0 0 0 3 (8) 1 (3) 0 1 (3)

Nausea 10 (24) 0 0 11 (28) 0 0

Anaphylaxis 0 (0) 0 0 0 0 1 (3) 1 (3) 0 1 (3)

DTX, docetaxel; PTX, paclitaxel; AST, aspartate aminotransferase; GGT, g-glutamyl transpeptidase.

Fig. 2. KaplaneMeier curves for overall survival. Dashed red line

and solid black line indicate docetaxel (DTX) and paclitaxel

(PTX) groups, respectively. (For interpretation of the references to

color in this figure legend, the reader is referred to the Web version

of this article.)
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relatively high incidence of hematologic toxicity,

including 24% and 73% for leukopenia and neutropenia

of grade 4, respectively, as well as 18% for febrile neu-
tropenia. The previous study of PTX reported a RR of

44.2% and MST of 10.4 months [15], with generally mild

hematologic toxicity, including an incidence of 45% and

53% for leukopenia and neutropenia of grade 3 or 4,

respectively, and a relatively low frequency of febrile

neutropenia (4%). This suggestion of a better efficacy for

PTX versus DTX [14,15] was confirmed in the present

study, which detected significant improvements in OS,
PFS, and TTF and a trend toward an improved RR for

PTX. The survival benefit of PTX apparent for PFS

seemed to be attenuated for OS, likely as a result in part

by the salvage PTX treatment in the DTX group.

Our study found that toxicity, especially hematologic

toxicity, tended to be greater for DTX than for PTX,

consistent with the results of previous retrospective

studies [16,17]. Of note, the frequency of neutropenia of
grade 4 was markedly higher for the DTX arm than for

the PTX arm (61% vs. 8%), resulting in a significantly

higher incidence of febrile neutropenia for DTX (46%

versus 0%, P < 0.0001), although the prophylactic use of

G-CSF was recommended for DTX after the amend-

ment of the study protocol. The higher febrile neu-

tropenia incidence in the current study compared with

that of 12e30% in the other first-line trials including
other cancer types with DCF regimens [18e22] may

reflect the poor condition of ESCC patients after failure

of the first-line treatment. The efficacy and toxicity of



Fig. 3. KaplaneMeier curves for progression-free survival (A) and time to treatment failure (B). Dashed red line and solid black line

indicate docetaxel (DTX) and paclitaxel (PTX) groups, respectively. (For interpretation of the references to color in this figure legend, the

reader is referred to the Web version of this article.)
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PTX thus differed substantially from those of DTX even

though both agents are taxanes. These differences might

be due in part to differences in dosing, given that pre-

vious studies have suggested that split dosing of DTX

can reduce hematologic toxicity without compromising
therapeutic efficacy [23] in the first-line setting [24e27].

Further studies are thus warranted to optimize the use

of DTX in the setting of the present study.

Monotherapy with the immune checkpoint inhibitors

(ICIs) nivolumab or pembrolizumab has been proposed

as a standard of care for second-line treatment of ESCC

after the failure of fluoropyrimidine- and platinum-

based chemotherapy on the basis of the
ATTRACTION-3 [28] and KEYNOTE-181 [29] phase

III studies. In these studies, ICI monotherapy thus

showed a significant survival benefit over chemotherapy

of the physician’s choice [28,29]. In the ATTRACTION-
Table 3
Objective response rate among patients with measurable lesions.

Variable DTX (N Z 39) PTX (N Z 39)

Complete response 0 0

Partial response 3 (7.7%) 10 (25.6%)

Stable disease 11 (28.2%) 19 (48.7%)

Progressive disease 24 (61.5%) 8 (20.5%)

Not evaluable 1 (2.6%) 2 (5.1%)

Response rate (%) 7.7 (95% CI, 1.6e20.9) 25.6

(95% CI, 13.0e42.1)

P Z 0.065

Disease control rate (%) 35.9

(95% CI, 22.7e51.6)

74.4

(95% CI, 58.8e85.6)

P Z 0.0013

DTX, docetaxel; PTX, paclitaxel; CI, confidence interval. P values for

comparisons between the two groups were determined with Fisher’s

exact test.
3 study, the chemotherapy arm consisted of treatment

with PTX (the same dosing as in the present study) and

DTX (75 mg/m2 on day 1 of each 21-day cycle), showing

an MST of 8.4 months, median PFS of 3.9 months, and

RR of 22% [28]. In the KEYNOTE-181 study, the
chemotherapy arm consisted of treatment with PTX

(80e100 mg/m2 on days 1, 8 and 15 of each 28-day

cycle), DTX (75 mg/m2 on day 1 of each 21-day

cycle) and irinotecan (180 mg/m2 on day 1 of each 14-

day cycle), showing an MST of 7.1 months, median

PFS of 3.4 months, and RR of 6.7% [29]. Compared

with the data for these two previous studies, the PTX

group in the present study demonstrated reasonable
survival, supporting the use of PTX in the second-line

setting for patients with ESCC.

This study has several limitations. First, the relatively

sample size of this study. The number of patients was set

based on the ‘selection design’ that is intended to pri-

oritize two or more study treatments and is not a vali-

dation study design. It is thus important to be reminded

that a future phase III trial is necessary to reach a
confirmatory conclusion. Second, as with other

physician-led studies, this was an open-label study and

the antitumor effects were not assessed by the blinded

independent central review, but by the investigators.

Third, it has taken 8 years to complete this study,

although 3 years was firstly set as the enrollment period.

Possible reasons for this included that few cases could

meet the eligibility criteria for the study as ESCC pa-
tients after the first-line treatment were generally in poor

condition and that other trials evaluating ICIs in the

previously treated ESCC were running at the same

period.

In conclusion, our results provide evidence of a better

efficacy and safety for PTX than DTX as the second-line
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chemotherapy for patients with ESCC. Given that a

recent phase III study showed a survival benefit for the

addition of pembrolizumab compared with that of pla-

cebo to the combination of 5-FU and cisplatin for

esophageal cancer patients [30], and another recent

study has demonstrated the efficacy of the combination

of the ICIs ipilimumab and nivolumab or that of 5-FU

plus cisplatin plus nivolumab compared with 5-FU plus
cisplatin for ESCC [31], treatment with ICIs with or

without chemotherapy now has become the standard of

care for ESCC patients in the first-line setting. This

scenario highlights the need for a standard second-line

treatment not reliant on ICIs. Given the clear differ-

ence in efficacy and safety for PTX over DTX revealed

in the present study, PTX may become a control arm in

future phase III studies after first-line treatment with an
ICI-containing regimen.

CRediT author statement

Sachiko Yamamoto: Conceptualization, Methodol-

ogy, Project administration, Resources, Visualization,

Writing e original draft, Writing- Reviewing and Edit-

ing. Hisato Kawakami: Resources, Visualization,

Writing e original draft, Writing- Reviewing and Edit-
ing. Takayuki Kii: Conceptualization, Methodology,

Project administration, Resources, Writing- Reviewing

and Editing. Hiroki Hara: Resources, Writing-

Reviewing and Editing. Ryohei Kawabata: Resources,

Writing- Reviewing and Editing. Junji Kawada: Re-

sources, Writing- Reviewing and Editing. Atsushi Tak-

eno: Resources, Writing- Reviewing and Editing. Jin

Matsuyama: Resources, Writing- Reviewing and Edit-
ing. Shugo Ueda: Resources, Writing- Reviewing and

Editing. Yoshihiro Okita: Resources, Writing- Review-

ing and Editing. Shunji Endo: Resources, Writing-

Reviewing and Editing. Yutaka Kimura: Resources,

Writing- Reviewing and Editing. Kazuhiro Yanagihara:

Resources, Writing- Reviewing and Editing. Tatsuya

Okuno: Resources, Writing- Reviewing and Editing.

Yukinori Kurokawa: Data curation, Formal analysis,
Investigation, Project administration, Validation, Visu-

alization. Toshio Shimokawa: Data curation, Formal

analysis, Investigation, Software, Validation, Visualiza-

tion. Taroh Satoh: Funding acquisition, Supervision.

Funding

This work was supported by Osaka Clinical Study
Supporting Organization.
Conflict of interest statement

The authors declare the following financial interests/

personal relationships which may be considered as po-

tential competing interests: HK has received consulting
fees and research funding from Bristol-Myers Squibb

Co. Ltd. as well as honoraria and lecture fees from

Bristol-Myers Squibb Co. Ltd. and Takeda Pharma-

ceutical Co. Ltd. HH has received honoraria from

Bristol-Myers Squibb Co. Ltd., Yakult Honsha Co.

Ltd., Sanofi K. K., and Takeda Pharmaceutical Co.

Ltd., as well as research funding from Bristol-Myers

Squibb Co. Ltd., Yakult Honsha Co. Ltd., Sanofi K. K.,
Takeda Pharmaceutical Co. Ltd., and Pfizer Japan Inc.

Y Kurokawa has received lecture fees from Bristol-

Myers Squibb Co. Ltd., Yakult Honsha Co. Ltd.,

Takeda Pharmaceutical Co. Ltd., Nippon Kayaku Co.

Ltd., and Pfizer Japan Inc. T Satoh has received grants

and other funding from Yakult Honsha Co. Ltd. and

Bristol-Myers Squibb Co. Ltd. All remaining authors

have declared no conflicts of interest.
Acknowledgments

The authors thank all the patients investigators, and

medical staff who participated in this study as well as the

OGSG data center for their contribution.

Appendix A. Supplementary data

Supplementary data to this article can be found online

at https://doi.org/10.1016/j.ejca.2021.06.035.
References

[1] Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I,

Jemal A, et al. Global cancer statistics 2020: GLOBOCAN esti-

mates of incidence and mortality worldwide for 36 cancers in 185

countries. Ca - Cancer J Clin 2021.

[2] Castro C, Bosetti C, Malvezzi M, Bertuccio P, Levi F, Negri E,

et al. Patterns and trends in esophageal cancer mortality and

incidence in Europe (1980-2011) and predictions to 2015. Ann

Oncol 2014;25:283e90. official journal of the European Society

for Medical Oncology/ESMO.

[3] Pennathur A, Gibson MK, Jobe BA, Luketich JD. Oesophageal

carcinoma. Lancet 2013;381:400e12.

[4] Abnet CC, Arnold M, Wei WQ. Epidemiology of esophageal

squamous cell carcinoma. Gastroenterology 2018;154:360e73.
[5] Muro K, Lordick F, Tsushima T, Pentheroudakis G, Baba E,

Lu Z, et al. Pan-Asian adapted ESMO Clinical Practice Guide-

lines for the management of patients with metastatic oesophageal

cancer: a JSMO-ESMO initiative endorsed by CSCO, KSMO,

MOS, SSO and TOS. Ann Oncol 2019;30:34e43. official journal

of the European Society for Medical Oncology/ESMO.

[6] Kitagawa Y, Uno T, Oyama T, Kato K, Kato H, Kawakubo H,

et al. Esophageal cancer practice guidelines 2017 edited by the

Japan Esophageal Society: part 1. Esophagus 2019;16:1e24.

[7] Iizuka T, Kakegawa T, Ide H, Ando N, Watanabe H, Tanaka O,

et al. Phase II evaluation of cisplatin and 5-fluorouracil in

advanced squamous cell carcinoma of the esophagus: a Japanese

Esophageal Oncology Group Trial. Jpn J Clin Oncol 1992;22:

172e6.

[8] Hayashi K, Ando N, Watanabe H, Ide H, Nagai K, Aoyama N,

et al. Phase II evaluation of protracted infusion of cisplatin and 5-

fluorouracil in advanced squamous cell carcinoma of the

https://doi.org/10.1016/j.ejca.2021.06.035
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref1
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref1
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref1
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref1
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref2
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref2
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref2
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref2
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref2
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref2
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref3
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref3
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref3
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref4
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref4
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref4
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref5
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref5
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref5
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref5
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref5
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref5
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref5
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref6
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref6
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref6
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref6
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref7
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref7
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref7
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref7
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref7
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref7
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref8
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref8
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref8


S. Yamamoto et al. / European Journal of Cancer 154 (2021) 307e315 315
esophagus: a Japan Esophageal Oncology Group (JEOG) Trial

(JCOG9407). Jpn J Clin Oncol 2001;31:419e23.

[9] Bleiberg H, Conroy T, Paillot B, Lacave AJ, Blijham G,

Jacob JH, et al. Randomised phase II study of cisplatin and 5-

fluorouracil (5-FU) versus cisplatin alone in advanced squamous

cell oesophageal cancer. Eur J Cancer 1997;33:1216e20.

[10] Lorenzen S, Schuster T, Porschen R, Al-Batran SE, Hofheinz R,

Thuss-Patience P, et al. Cetuximab plus cisplatin-5-fluorouracil

versus cisplatin-5-fluorouracil alone in first-line metastatic squa-

mous cell carcinoma of the esophagus: a randomized phase II

study of the Arbeitsgemeinschaft Internistische Onkologie. Ann

Oncol 2009;20:1667e73. official journal of the European Society

for Medical Oncology/ESMO.

[11] Kato K, Muro K, Ando N, Nishimaki T, Ohtsu A, Aogi K, et al.

A phase II study of nedaplatin and 5-fluorouracil in metastatic

squamous cell carcinoma of the esophagus: the Japan Clinical

Oncology Group (JCOG) Trial (JCOG 9905-DI). Esophagus

2014;11:183e8.

[12] Adenis A, Bennouna J, Etienne PL, Bogart E, Francois E,

Galais MP, et al. Continuation versus discontinuation of first-line

chemotherapy in patients with metastatic squamous cell oeso-

phageal cancer: a randomised phase II trial (E-DIS). Eur J Cancer

2019;111:12e20.
[13] Ilson DH, van Hillegersberg R. Management of patients with

adenocarcinoma or squamous cancer of the esophagus. Gastro-

enterology 2018;154:437e51.

[14] Muro K, Hamaguchi T, Ohtsu A, Boku N, Chin K, Hyodo I,

et al. A phase II study of single-agent docetaxel in patients with

metastatic esophageal cancer. Ann Oncol 2004;15:955e9. official

journal of the European Society for Medical Oncology/ESMO.

[15] Kato K, Tahara M, Hironaka S, Muro K, Takiuchi H,

Hamamoto Y, et al. A phase II study of paclitaxel by weekly 1-h

infusion for advanced or recurrent esophageal cancer in patients

who had previously received platinum-based chemotherapy.

Cancer Chemother Pharmacol 2011;67:1265e72.

[16] Mizota A, Shitara K, Kondo C, Nomura M, Yokota T,

Takahari D, et al. A retrospective comparison of docetaxel and

paclitaxel for patients with advanced or recurrent esophageal

cancer who previously received platinum-based chemotherapy.

Oncology 2011;81:237e42.

[17] Shirakawa T, Kato K, Nagashima K, Nishikawa A, Sawada R,

Takahashi N, et al. A retrospective study of docetaxel or pacli-

taxel in patients with advanced or recurrent esophageal squamous

cell carcinoma who previously received fluoropyrimidine- and

platinum-based chemotherapy. Cancer Chemother Pharmacol

2014;74:1207e15.

[18] Van Cutsem E, Moiseyenko VM, Tjulandin S, Majlis A,

Constenla M, Boni C, et al. Phase III study of docetaxel and

cisplatin plus fluorouracil compared with cisplatin and fluoro-

uracil as first-line therapy for advanced gastric cancer: a report of

the V325 Study Group. J Clin Oncol 2006;24:4991e7.

[19] Osaka Y, Shinohara M, Hoshino S, Ogata T, Takagi Y,

Tsuchida A, et al. Phase II study of combined chemotherapy with

docetaxel, CDDP and 5-FU for highly advanced esophageal

cancer. Anticancer Res 2011;31:633e8.
[20] Hironaka S, Tsubosa Y, Mizusawa J, Kii T, Kato K, Tsushima T,

et al. Phase I/II trial of 2-weekly docetaxel combined with

cisplatin plus fluorouracil in metastatic esophageal cancer

(JCOG0807). Cancer Sci 2014;105:1189e95.

[21] Yokota T, Hatooka S, Ura T, Abe T, Takahari D, Shitara K,

et al. Docetaxel plus 5-fluorouracil and cisplatin (DCF) induction

chemotherapy for locally advanced borderline-resectable T4

esophageal cancer. Anticancer Res 2011;31:3535e41.
[22] Yamasaki M, Miyata H, Tanaka K, Shiraishi O, Motoori M,

Peng YF, et al. Multicenter phase I/II study of docetaxel, cisplatin

and fluorouracil combination chemotherapy in patients with

advanced or recurrent squamous cell carcinoma of the esophagus.

Oncology 2011;80:307e13.

[23] Engels FK, Verweij J. Docetaxel administration schedule: from

fever to tears? A review of randomised studies. Eur J Cancer 2005;

41:1117e26.
[24] Tebbutt NC, Cummins MM, Sourjina T, Strickland A, Van

Hazel G, Ganju V, et al. Randomised, non-comparative phase II

study of weekly docetaxel with cisplatin and 5-fluorouracil or with

capecitabine in oesophagogastric cancer: the AGITG ATTAX

trial. Br J Cancer 2010;102:475e81.

[25] Overman MJ, Kazmi SM, Jhamb J, Lin E, Yao JC,

Abbruzzese JL, et al. Weekly docetaxel, cisplatin, and 5-

fluorouracil as initial therapy for patients with advanced gastric

and esophageal cancer. Cancer 2010;116:1446e53.

[26] Ueda S, Kawakami H, Nishina S, Sakiyama T, Nonagase Y,

Okabe T, et al. Phase I trial of 5-FU, docetaxel, and nedaplatin

(UDON) combination therapy for recurrent or metastatic esoph-

ageal cancer. Cancer Chemother Pharmacol 2015;76:279e85.

[27] Ueda H, Kawakami H, Nonagase Y, Takegawa N, Okuno T,

Takahama T, et al. Phase II trial of 5-fluorouracil, docetaxel, and

nedaplatin (UDON) combination therapy for recurrent or meta-

static esophageal cancer. Oncol 2019;24. 163-e76.

[28] Kato K, Cho BC, Takahashi M, OkadaM, Lin C-Y, Chin K, et al.

Nivolumab versus chemotherapy in patients with advanced oeso-

phageal squamous cell carcinoma refractory or intolerant to pre-

vious chemotherapy (ATTRACTION-3): a multicentre,

randomised, open-label, phase 3 trial. Lancet Oncol 2019;20:

1506e17.

[29] Kojima T, Shah MA, Muro K, Francois E, Adenis A, Hsu CH,

et al. Randomized phase III KEYNOTE-181 study of pem-

brolizumab versus chemotherapy in advanced esophageal cancer.

J Clin Oncol 2020;38:4138e48.

[30] Kato K, Shah MA, Enzinger PC, Bennouna J, Shen L,

Adenis A, et al. Phase III KEYNOTE-590 study of chemo-

therapy þ pembrolizumab versus chemotherapy þ placebo as

first-line therapy for patients (Pts) with advanced esophageal or

esophagogastric junction (E/EGJ) cancer. Ann Oncol 2018;29.

viii268-viii9.

[31] Chau I, Doki Y, Ajani JA, Xu J, Wyrwicz L, Motoyama S, et al.

Nivolumab (NIVO) plus ipilimumab (IPI) or NIVO plus

chemotherapy (chemo) versus chemo as first-line (1L) treatment

for advanced esophageal squamous cell carcinoma (ESCC): first

results of the CheckMate 648 study. J Clin Oncol 2021;39(suppl

15). abstr LBA4001.

http://refhub.elsevier.com/S0959-8049(21)00411-1/sref8
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref8
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref8
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref9
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref9
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref9
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref9
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref9
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref10
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref10
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref10
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref10
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref10
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref10
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref10
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref10
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref11
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref11
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref11
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref11
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref11
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref11
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref12
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref12
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref12
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref12
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref12
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref12
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref13
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref13
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref13
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref13
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref14
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref14
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref14
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref14
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref14
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref15
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref15
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref15
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref15
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref15
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref15
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref16
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref16
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref16
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref16
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref16
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref16
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref17
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref17
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref17
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref17
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref17
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref17
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref17
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref18
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref18
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref18
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref18
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref18
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref18
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref19
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref19
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref19
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref19
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref19
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref20
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref20
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref20
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref20
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref20
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref21
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref21
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref21
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref21
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref21
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref22
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref22
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref22
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref22
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref22
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref22
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref23
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref23
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref23
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref23
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref24
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref24
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref24
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref24
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref24
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref24
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref25
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref25
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref25
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref25
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref25
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref26
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref26
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref26
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref26
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref26
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref27
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref27
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref27
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref27
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref28
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref28
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref28
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref28
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref28
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref28
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref28
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref29
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref29
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref29
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref29
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref29
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref30
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref30
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref30
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref30
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref30
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref30
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref30
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref30
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref31
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref31
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref31
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref31
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref31
http://refhub.elsevier.com/S0959-8049(21)00411-1/sref31

	Randomized phase II study of docetaxel versus paclitaxel in patients with esophageal squamous cell carcinoma refractory to  ...
	1. Introduction
	2. Methods
	2.1. Patients
	2.2. Trial design and treatment
	2.3. Assessments and outcomes
	2.4. Statistical analysis

	3. Results
	3.1. Patients
	3.2. Treatment delivery
	3.3. Safety
	3.4. Efficacy
	3.5. Poststudy treatment

	4. Discussion
	CRediT author statement
	Funding
	Conflict of interest statement
	Conflict of interest statement
	Acknowledgments
	Appendix A. Supplementary data
	References


