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Introduction: DCF therapy [docetaxel (DOC) + cisplatin (CDDP) + 5-fluorouracil (5FU)(FP therapy)] is re-

ported to be effective for squamous cell carcinoma (SCC) of the esophagus ， but conclusive data are unavailable 

and this regimen is not clearly mentioned in the Guideline for Diagnosis of Esophageal Carcinoma. We compared 

preoperative DCF therapy with preoperative FP therapy in this study. 

Materials and Methods: Twenty 岨seven patients with cStage 2/3 thoracic esophageal carcinoma (excluding 

T4 disease and R2 resection) underwent preoperative DCF therapy at our hospital from 2010 to January 2015. 

They were retrospectively compared with 22 patients receiving preoperative FP therapy from 2000 to 2009 to as-

sess efficacy and safety. 

Results: DCF therapy achieved clinical and histological response rates of 62.9 % and 70 .4 %， respectively. 

Grade 3/4 neutropenia occurred in 22 patients. Postoperative complications included suture leakage in 2 patients 

and intestinal obstruction ， pneumonia ， arrhythmia ， and liver dysfunction in 1 patient each. The response rates to 

FP therapy were 63.6 % and 68.2 %， respectively. Grade 3 neutropenia occurred in 5 patients. Postoperative com-

plications were suture leakage in 1 patient and respiratory complications in 6 patients. 

Conclusion: DCF therapy may be an acceptable option for esophageal cancer ， but further investigation is re-

quired. 

Key W ords: esophageal carcinoma ， neoadjuvan t， chemotherapy ， DCF ， FP 

Introduction 

Multidisciplinary therapy is performed for esopha-

geal carcinoma ， including various combinations of 

surgery ， chemotherapy ， and radiation therapy l) 2). At 

presen t， FP therapy [cisplatin (CDDP) + 5-

fluorouracil (5FU)] ト 3) combined with surgery is the 

standard treatmene)-6). Other regimens have also 

been reported ， such as FP therapy7) with Adriamy-

cin or nedaplatin + 5FU 8
). In the 1990s ， the efficacy 

of preoperative adjuvant therapy was first re-

ported 6)， and FP therapy became the standard adju-

vant treatment for patients with resectable 

squamous cell carcinoma (SCC) of the esophagus. 

In recent years ， DCF therapy [docetaxel (DOC) 

added to FP therapy] has been reported to be effec 圃

tive for adenocarcinoma of the stomach 9110
) and for 

intracranial and cervical SCC of the head and neck 

ll).E 旺icacy of DCF therapy for esophageal SCC has 

also been studied in ]apan 12
)l3)， but conclusive results 

have not been reported and this regimen is not 

clearly mentioned in the Guideline for Diagnosis for 

Esophageal Carcinoma 9
). We have performed preop-

erative DCF therapy at our hospital since 2010 ， and 

we compared the results with those of preoperative 
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Table 1 Chemotherapy regimens 

DCF 

DOC 70 mg/m 2 Day 1 

CDDP 70 mg/m 2 Day 1 

5-FU 700 mg/m 2 Days 1-5 

2 courses with a 3-4 week interval 

FP 

CDDP 80 mg/m 2 Day 1 

5-FU 800 mg/m 2 Days 1-5 

2 courses with a 3-4 week interval 

Both groups were scheduled to receive 2 courses. 

DCF: docetaxel (DOC) combined with cisplatin (CDDP) + 

5-fluorouracil (5FU). DO C: docetaxe l. CDDP: cisplatin. 5-F U: 

5-fluorouracil. FP: cisplatin (CDDP) + 5-fluorouracil (5FU). 

FP therapy in the present study. 

Materials and Methods 

Twenty-seven patients with thoracic esophageal 

carcinoma underwent preoperative DCF therapy at 

our hospital from 2010 to J anuary 2015 (DCF 

group). They were retrospectively compared with a 

historical control group of 22 patients who under-

went preoperative FP therapy at our hospital from 

2000 to 2009 (FP group) to assess efficacy and 

safety. Patients of both groups were in clinical 

Stages 2/3 ， excluding T4 disease and R2 resection 

(surgery with incomplete tumor resection) accord-

ing to the J apanese Classification of Esophageal car-

cmoma. 

DCF group: DOC 70 mg/m 2 on day 1， CDDP 70 

mg/m 2
0n day 1， 5-FU 700 mg/m 2 on days 1-5. 

FP group: CDDP 80 mg/m 2 on day 1， 5-FU 800 

mg/m 2
0n days 1-5 (Table 1). 

Each group was scheduled to receive 2 courses 

with a 3-4 week interva l. The antitumor e旺ect and 

adverse events were documented in accordance 

with RECIST 1. 014 ) and NCI-CTC (ver.2)15) ， respec-

tively. In both groups ， we reduced the dosage for 

the first course by about 10 % in patients with low 

activity (performance Status (PS) = 1) ， those over 70 

years old ， and those with diabetes mellitus ， serum 

creatinine > 1. 5 mgl dL ， or no oral intake. The tu 四

mor response was determined by esophagoscopy ， 

CT scanning ， and upper gastrointestinal contrast 

radiography in accordance with the J apanese 

Guidelines for clinical and pathologic studies on car-

cinoma of the esophagus 附. Postoperative transfu-

-42 ー

sion was performed when hemoglobin (Hb) was pre-

dicted to fall below 9 gl d1 l7). Febrile neutropenia 

(FN) was assessed and treated based on the Guide-

lines for antimicrobial use 18 ) issued by The J apanese 

Association for Infectious Diseases and J apanese 

Society of Chemotherapy. Statistical Analysis: Stu-

den t' s t-test was used for analysis of continuous 

variables. For univariate analysis ， the chi-square 

test ， Fisher' s exact test or the Wilcoxon test was 

performed ， as appropriate. JMP ⑧ Pro 11. 2.0 (SAS In 同

stitute Inc. ， USA) was employed for statistical 

analysis. This study has been approved by the re-

search ethics committee of Tokyo Women's Medi-

cal University (No.3797). 

Results 

The DCF group showed significantly deeper tu-

mor invasion than the FP group ， but no other sig-

nificant demographic differences were observed be-

tween the two groups (Table 2). 

The clinical e旺ect of DCF therapy was SD and 

PR in 10 and 17 patients ， respectively ， with the clini-

cal response rate being 62.9 %. Postoperative as-

sessment revealed that the histological effect was 

Grade 0， 1a ， 1 b， 2， and 3 in 1， 7， 12 ， 5， and 2 patients ， 

respectively ， with a histological response of grade 1 

b or better in 70 .4 %. In the FP group ， the clinical ef-

fect was SD and PR in 8 and 14 patients ， respec-

tively ， with a clinical response rate of 63.6 %. The 

histological effect was Grade 0， 1a ， 1 b， 2， and 3 in 1， 

6， 6， 7 and 2 patients ， respectively ， and the histologi-

cal response rate was 68.2 % (Table 3). 

As for the surgical approach ， right thoracotomy 

was performed in both groups ， except in 1 patient 

from the DCF group who underwent left thora-

cotomy. The average time from the day of finishing 

chemotherapy until the day of surgery was 35.7 

days in the DCF group and 32 .4 days in the FP 

group ， showing no significant difference. Operating 

time was 396 minutes in the DCF group and 352 

minutes in the FP group ， and this was significantly 

different (p=0.015). No significant di 百'e rence of blood 

loss was observed. In the DCF group ， perioperative 

blood transfusion was required in 22 patients 

(8 1. 5 %). Postoperative complications noted in DCF 

group were suture leakage in 2 patients (7 .4 %) and 
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Characteristics of the two groups Table 2 

Test 

chi-square 

Wilcoxon 

chi-square 

Fisher's exact 

chi-square 

chi-square 

p value 

0.617 

0.1 56 

0.084 

0.536 

0.015 

0.4 14 

DCF 

27 

2010 幽15/]an.

24 

63.8 :t 7.5 

47-77 

15 

5/11/11 

3/1123 

9/17 

FP 

22 

2000-9 

21 

59.8 :t 9.5 

38-75 

8 

2/15/5 

3/5/14 

5/17 

n 

Period 

Men 

Age (mean :t SD ， years) 

Age range (years) 

Comorbidities (No. of patients) 

Location: UtlMtlLt 

Depth T1 b/ 2/ 3 

Clinical Stage 2/3 

chi-square 0.1 23 11/16 4/18 No. of chemotherapy courses (112) 

Tumor histology 

well/ mod/ por / adenoscc/basoloid 

Pathological stage 0/112/3/4 

Fisher's exact 

Fisher's exact 

0.076 

0.668 

4/16/2/1/2 

3/4/5/10/5 

2/12/8/0/0 

0/3/5/9/5 

There was a significant di 旺erence in the depth of tumor invasion. 

FP: cisplatin (CDDP) + 5-fluorouracil (5FU) ， DCF: docetaxel (DOC) combined with cisplatin (CDDP) 

+ 5-fluorouracil (5FU). 

Results of preoperative chemotherapy Table 3 

Clinical response = PR 

Clinical response rate 

Pathological response 

Grade 0/la/1 b/2/3 

Pathological response rate ~ Grade 1 b 

Test p value DCF (n=27) FP (n=22) 

chi-square 0.961 17 

62.9% 

14 

63.6% 

Fisher's exact 

chi-square 

0.762 

0.869 

117/12/5 /2 

70 .4 % 
1/6/617/2 

68.2 % 

Wilcoxon 

Wilcoxon 

Wilcoxon 

chi-square 

chi-square 

<0.0001 

<0.0001 

0.1 51 

0.215 

0.727 

11/10 

698 :t 508* 

2.7 土1. 4*

12 

0 

。U
F
b
q
J
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1
i

円

i

1
i

ワ
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5/0 

1， 647 :t 605 * 

2.3 :t 1. 5* 

6 

0 

p
h
u
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1
ょ

1
i
A
U
A
U

Adverse events 

Hematological: Grade 3/4 

Nadir neutrophil coun t: /dL 

Decrease of hemoglobin: g/dL 
(until surgery) 

Non-hematological 孟 Grade 3 

Renal dysfunction 孟 Grade 3 

Non-hematological adverse events 
(some patients are reported more than once) 

Appetite loss 孟 Grade 3 

Febrile neutropenia 

Diarrhea 

Stomatitis 

Liver dysfunction 

Alopecia 

There were no significant di 旺erences between the two groups ， except for the frequency of grade 3/4 neu-

tropenia and alopecia. 

FP: cisplatin (CDDP) + 5-fluorouracil (5FU) ， DCF: docetaxel (DOC) combined with cisplatin (CDDP) + 5-fluoro-

uracil (5FU) ， *mean :t SD. 

transfusion was performed at a higher rate in the 

DCF group than the FP group ， but a significant dif-

ference was not observed. It was mainly performed 

for prophylaxis because of comorbidities in about 

half of the patients or because of the postoperative 

decline of Hb due to infusion of fluid ， although Hb 

-43-

intestinal obstruction ， pneumonia ， arrhythmia ， and 

liver dysfunction in 1 patient (3.7 %) each. In the FP 

group ， perioperative blood transfusion 

formed in 13 patients (59 %)， while there was post-

operative suture leakage in 1 patient (4.5 %) and res-

piratory complications in 6 patients (27.2 %). Blood 

per-was 
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Results of surgery Table 4 

Operating time (min) 

Hemorrhage (ml) 

Bl ood transfusion 

ICU stay (days) 

Duration of SIRDS (days) 

Postoperative complications 

Hospitalization period (days) 

Interval from chemotherapy to operation (days) 

Surgical complications 
(some patients are reported more than once) 

Suture leakage 

Respiratory disease 

Recurrent laryngeal nerve paralysis 

Cardiac complications 

Il eus 

Liver dysfunction 

Test 

Wilcoxon 

Wilcoxon 

chi-square 

Wilcoxon 

Wilcoxon 

chi-square 

Wilcoxon 

Studen t' s t 

p value 

0.015 

0.1 91 

0.084 

0.315 

0.097 

0.584 

0.338 

0.093 

DCF (n=27) 

396 :t 75.5* 

475 :t 289* 

81. 5 % 

4.9 :t 0.8* 

1. 8 :t 1. 6* 

9 

41. 7 :t 95.7* 

35.7 :t 5.2* 

つ
臼
つ
μ

つU
M
I
-
-
i
1
i

352.5 :t 95* 

887 :t 1，321 * 

59.0 % 

7.2 :t 6.0* 

4.2 :t 6.4* 

9 

32 .4 :t 24 .7 * 

32 .4:t 7.7* 

FP (n=22) 

1
i
F
b
q
a
n
U
A
U
-
-

The operating time was longer in the DCF group. There were no significant di 旺'e rences of postoperative 

complications between the two groups. 

FP: cisplatin (CDDP) + 5-fluorouracil (5FU) ， DCF: docetaxel (DOC) combined with cisplatin (CDDP) + 5-fluoro-

uracil (5FU) ， SIRDS: systemic inflammatory response syndrome ， *mean :t SD. 

Actual dosages of chemotherapy delivered Table 5 

Test 

chi-square 

p value 

0.081 

DCF (n=27) 

54.6 :t 9.64 * 

75 % 

11/16 

Stable disease: 3 

Refusal: 2 

Neutropenia: 5 

Ren a1 dysfunction: 1 

63.6% 

FP (n=22) 

76 .1土 3.05*

95 % 

4/18 

Stable disease: 3 

Refusal: 1 

Dose of CDDP (mg/m 2) 

A verage dosage ratio 

N o. of courses (1/2) 

Reasons for 1 course 

chi-square 

The histological response rate was higher in patients receiving 1 course of DCF therapy compared 

with those given 1 course of FP therapy. 

FP: cisplatin (CDDP) + 5-fluorouracil (5FU) ， DCF: docetaxel (DOC) combined with cisplatin (CDDP) + 

5-fluorouracil (5FU) ， CDDP: cisplatin ， *mean :t SD. 

0.051 0% Pathological response rate 
(in patients receiving 1 course) 

With respect to adverse events ， grade 3 and 

grade 4 neutropenia occurred in 11 and 10 patients 

from the DCF group (77.8 %)， respectively ， while 

grade 3 neutropenia affected 5 patients (22.7 %) and 

there was no grade 4 neutropenia in the FP group. 

Hb showed no significant difference ， but was lower 

in the DCF group. In both groups ， renal dysfunction 

of grade 3 or more not observed. Febrile neutro-

penia occurred in 5 patients (18.5 %) from the DCF 

group. 

In the DCF group ， 11 patients (40.7 %) did not re-

ceive the second course due to grade 4 neutropenia ， 

no tumor response ， and patient refusa l. A histologi-

cal e妊ect of grade 1 b or better and histological re-

-44-

spontaneously returned to about 10 gl dl after che-

motherapy in many patients. There were no signifi-

cant differences of postoperative complications and 

postoperative hospital stay between the two groups 

(Table 4). 

W e  compared the two groups with respect to the 

drug dosages administered. In the FP group ， the av-

erage dose of CDDP administered was 76 .1 mg/m
2
， 

which was 95 % of the scheduled dose. In the DCF 

group ， the mean dose of CDDP was 54.6 mg/m
2
， 

which was approximately 80 % of the scheduled 

dose (Table 5) because of the dose reduction criteria 

(both groups had the same average doses of 5-FU 

and DOC). 



sponse rate of 63.6 % were documented in these pa-

tients ， which were not significantly di 旺'e rent from 

the results obtained in the FP group or in patients 

who received 2 courses of DCF therapy. In the FP 

group ， 4 patients (18.2 %) did not receive the second 

course due to inability to tolerate oral food intake 

leading to patient refusal or due to renal dysfunc-

tion (< Grade 2). The histological e丘'e ct was grade 1 

a in all 4 of them. The dose was reduced in 4 pa-

tients from the DCF group because of renal dys-

function (< Grade 2) and FN ， but no patient re-

quired dose reduction in the FP group. Among ad-

verse events due to DOC ， alopecia occurred in al-

most all patients from the DCF group. 

Discussion 

Kelsen et a1 2) reported on the efficacy of FP ther-

apy for advanced esophageal cancer. In J apan ， the 

5. ヴ .

tωo be higher with FP therapy than with surgery 

alone 5防
). Based on this report ， postoperative FP ther-

apy became the standard treatment for patients 

with lymph node metastasis and local progression. 

Then preoperative chemotherapy became the stan-

dard treatment after its efficacy was demonstrated 

by a J apan Clinical Oncology Group (J COG) clinical 

trial (9907) ， which compared preoperative and post-

operative chemotherapy for Stage 2/3 esophageal 

carcinoma ， although efficacy was not demonstrated 

in stage 3 disease 6
). It was reported that the progno-

sis is improved if patients respond to preoperative 

chemotherapy19) ， although the prognosis is gener-

ally poor for esophageal cancer patients with metas-

tasis to 3 lymph node regions 20 )2l). Muro et aF 2) re 幽

ported a response rate of 15.8 % with DOC mono-

therapy as second-line therapy for recurrent 

esophageal carcinoma. However ， severe adverse 

events were documented ， including FN in 18 %， 

suggesting that careful monitoring and counter-

measures were needed. A response rate of 36 % 

was obtained with postoperative FP therapy in a 

multicenter stud y5). At our hospital ， the clinical and 

histological response rates to FP therapy were 

63.6 % and 68.2 %， and efficacy was demonstrated. 

The clinical response rate was 62.9 %， which was 

lower than reported 23). There is also a report that 

-45-
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the response rate was 50 % after the first course of 

DCF as second-line therapy12). 

Our study suggested that superior tumor regres-

sion was achieved in the DCF group compared with 

the FP group ， although simple comparison cannot 

be done because this was a single-center study. As 

for adverse events ， grade 3/4 neutropenia was ob-

served in 81. 3 % of the DCF group ， which was sig-

nificantly more frequent than in the FP group ， and 

FN occurred in 18.5 % of the DCF group. There was 

a high incidence at low doses ， so the risk of FN is 

anticipated to increase with dose escalation and 

measures such as prophylactic granulocyte 欄colony

stimulating factor (G-CSF) 24) are considered to be 

necessary. In this study ， the actual dose of CDDP 

delivered was about 80 % of the scheduled dose in 

the DCF group ， and neutropenia was observed in 

spite of dose adjustmen t. Yamasaki et al お) per-

formed a Phase II Study of DCF therapy using a 

similar regimen to ours ， and reported a response 

rate of 72.5 %， grade 3/4 neutropenia in 90 %， and 

FN in 10.5 %. Their response rate was slightly 

higher than ours ， but the results were similar with 

respect to ad verse effects. 

Kuderer et aF 6
) performed a meta-analysis ， which 

showed that prophylactic G-CSF significantly low-

ered the risk of FN irrespective of tumor type ， age ， 

and other factors ， and also reduced early death in-

cluding death attributable to infection. Considering 

that antibiotics and G-CSF were initiated on the day 

after completion of chemotherapy in a Phase III 

study of prophylaxis during chemotherapy for lung 

small cell carcinoma 27 )28) ， prophylactic administration 

ofG 同CSF for three days from around day 7 could be 

expected to reduce the risk of FN 13 ). In the present 

study ， non-hematologic toxicities included anorexia ， 

nausea ， vomiting ， diarrhea ， and stomatitis ， twelve 

patients had grade 3/4 of the toxicities (44 %) with 

DCF therapy ， but improvement was promp t. N au-

sea/vomiting is considered to increase dose-

dependently ， although it can be mitigated by antie-

metic medications 捌 . Since DCF therapy has an im-

portant role in the management of esophageal carci-

noma ， countermeasures for adverse events are con-

sidered to be essential for continuation of treat-
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men t. In recent years ， a Guide1ine for Optimum An-

tiemetic Medications 29) has been pub1ished and 

countermeasures are being taken ， but further im 圃

provement is needed. 

There was a significant di 旺'e rence of operating 

time between the 2 groups ， but it was considered to 

have been great1y influenced by different surgeons 

performing the procedures. There were no signifi-

cant di 百erences of the interva1 between comp1etion 

of chemotherapy and operation ， hemorrhage ， and 

perioperative comp1ications. In both groups ， sur-

gery was performed safe1y with no fata1 comp1ica-

tions suspected to be attributab1e to chemotherapy. 

A1though the incidence of neutropenia was high in 

the DCF group ， the neutrophil count recovered to 

the norma1 range with G-CSF treatmen t. It was re-

ported that the decrease of the neutrophil count 

was greater with DCF as second-1ine therapy ， but 

recovery was prompt and on1y 2 out of 32 patients 

experienced pro1onged neutropenia 12 ). 

With respect to perioperative complications ， the 

incidence of respiratory comp1ications was reported 

to be 15-20 % even with surgery a10ne due to the 

characteristics of esophagea1 surgery20). At our hos-

pita l， the rate of such comp1ications tended to be 

slight1y higher in the FP group and the incidence 

was 10wer in the DCF group. B100d transfusion was 

more frequent in the DCF group than in the FP 

group. Hb was slight 10wer in the DCF group ， but 

there was no significant di 旺erence. While there 

have been no reports on the standards for b100d 

transfusion in patients receiving preoperative che-

motherapy ， the usefu1ness of auto1ogous periopera-

tive transfusion after preoperative chemo-radiation 

therapy has been studied 17 )30). 

In recent years ， new regimens have been deve1-

oped ， but treatment is not e旺'e ctive in many cases 

regard1ess of the regimen and the dosage. Patients 

with esophagea1 cancer can achieve 10ng-term sur-

viva1 if treatment is very effective ， but usefu1 pre-

dictive markers of efficacy are unknown. Thus ， the 

e妊'e ct of treatment is on1y revea1ed after eva1uation. 

With regard to the number of courses ， 11 patients 

(40.7 %) on1y received 1 course in the DCF group ， 

but their response rate was 63.6 %， which was 

-46-

equiva1ent to that of patients who received 2 

courses. Considering the re1ative dose intensity ， it 

may be more effective to increase the dose ， but FN 

cou1d be predicted to occur more often. Prophy1ac-

tic G-CSF and antibiotics seem to be effective for 

FN ， while further treatment was a1so refused due 

to 10ss of appetite ， nausea ， and vomiting ， which 

cou1d be prevented with optimum antiemetic medi-

cations. Thus ， countermeasures for adverse events 

are essentia1 to improve both therapeutic efficacy 

and patient QO L. A1though the dosages used in this 

study were reduced ， the response rate was equiva-

1ent to that at a higher dosage. By taking the coun-

termeasures mentioned above ， DCF therapy cou1d 

be performed safe1y according to the schedu1ed 

reglmen. 

Conclusion 

A1though severe adverse events sometimes oc-

curred during DCF therapy ， these shou1d be pre-

ventab1e by carefu1 managemen t. Therefore ， DCF 

therapy is considered to be an acceptab1e option ， 

but further investigation will be required. 
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根治切除可能食道癌に対する術前 DCF 療法の有効性および安全性の検討

東京女子医科大学消化器外科
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〔緒言〕近年食道癌化学療法において Docetaxel (DOC) /Cisplatin (CDDP) /5 ・fluorouracil (5FU) 療法 (DCF

療法)が行われているが，食道癌治療ガイドラインでは明記されていないため，今回術前 FP 療法群と臨床病理学

的項目について比較検討を行った

〔対象と方法JcStage 2/3 (T4 症例. R2 切除症例は除く)進行胸部食道癌に対し，当院で 2010 年より術前 DCF

療法を行った 27 症例を対象とし. 2000 年~2009 年まで当院で術前 FP (CDDP/5-FU) 療法を施行した 22 例と比

較検討，その安全性と有効性を Retrospective に検討を行った

〔結果JDCF 群では臨床奏効率 62.9%. 組織学的奏効率 70 .4%であった有害事象は Grade 3以上の好中球低下

は22 例であった.術後合併症は縫合不全 2例，腸閉塞 1例，心肺合併症 3例，肝障害 1例であった FP 群では臨

床奏効率は 63.6%. 組織学的奏効率 68.2% であった.有害事象では Grade 3以上の好中球低下 5例であった.術後

合併症は縫合不全 I例，肺合併症 6例であった

〔結論〕術前化学療法のーっとして許容できるものとして考えられたが，今後さらなる検討が必要である.
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