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MD2, and Katja Ott, MD2,8

1Department of Medical Oncology, National Center for Tumor Diseases, Heidelberg University Hospital, Heidelberg,

Germany; 2Department of Surgery, Heidelberg University Hospital, Heidelberg, Germany; 3Department of Pathology,

Heidelberg University Hospital, Heidelberg, Germany; 4Institute for Pathology, University of Bern, Bern, Switzerland;
5University Cancer Center Leipzig, Leipzig, Germany; 6Diagnostic and Interventional Radiology, Heidelberg University

Hospital, Heidelberg, Germany; 7Institute of Medical Biometry and Informatics, Heidelberg University Hospital,
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ABSTRACT

Background. Perioperative chemotherapy improves sur-

vival in patients with advanced esophagogastric cancer, but

the optimal treatment regimen remains unclear. More in-

tensive chemotherapy may improve outcome, but also

increase toxicity and complications.

Methods. A total of 843 patients were included in this

retrospective study and stratified in 4 groups: doublet

therapy with cisplatin or oxaliplatin and 5-fluorouracil

(groups A/B) or triplet therapy with additional epirubicin

or taxane (groups C/D). The influence of the different

neoadjuvant chemotherapy regimens on response, progno-

sis, and complications was assessed.

Results. Clinical and pathological response were associ-

ated with longer overall survival (OS; p\ 0.001). No

significant differences regarding response or OS were

found, but there was a trend toward better outcome in

group D (taxane-containing triplet). In the subgroup of 669

patients with adenocarcinomas of the esophagogastric

junction (AEG), patients who had received taxane-con-

taining regimens had a significantly longer OS

(p = 0.037), but taxane use was not an independent factor

in multivariate analysis. Triple therapy with taxanes did not

result in a higher complication rate or postoperative

mortality.

Conclusions. Although no superior neoadjuvant che-

motherapy regimen was identified for patients with

esophagogastric adenocarcinoma, taxane-containing regi-

mens should be further investigated in randomized trials,

especially in patients with AEG tumors.

Gastric and esophageal cancer are serious worldwide

health problems,1,2 with 39,590 new cases estimated for the

year 2013 in the United States alone.3 Surgery is the only

curative option for most of these patients, but many pa-

tients relapse, and 5-year survival remains low.4 Although

there is currently no global consensus,5 perioperative che-

motherapy is an accepted standard for patients with locally

advanced gastroesophageal adenocarcinoma in Europe6,7

and the United States8 and improves 5-year overall survival

(OS) by about 13 %.9,10 The optimal perioperative therapy

regimen is still a matter of debate, and controversy exists

whether the inclusion of anthracyclines, taxanes, or ra-

diation is beneficial for the patients.7,11,12 Patients in the

MAGIC study received triple chemotherapy with epiru-

bicin, cisplatin, and 5-FU,9 while patients in the FNCLCC/

FFCD study were treated with cisplatin/5-FU only.10 There

have been no randomized studies comparing different
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chemotherapy regimens. In the palliative setting, a meta-

analysis suggested that the addition of the anthracyclin

epirubicin to cisplatin and 5-FU might result in longer OS

and that the traditionally used cisplatin can be replaced by

oxaliplatin without a loss in efficacy and with less toxi-

city.13 The addition of docetaxel to platin/5-FU increased

response rates and survival, but also toxicity.14–16 In other

types of cancer, e.g., breast cancer, more intensive

neoadjuvant therapy that increases clinical and patho-

logical response rates can also result in improved

survival,17 and we hypothesize that this might also be the

case in esophagogastric adenocarcinoma.

In this study, we analyzed a large cohort of patients

resected for esophagogastric adenocarcinoma (AEGI/II/III

by Siewert classification and gastric cancer) who had re-

ceived a variety of different neoadjuvant chemotherapy

regimens. The aim of our retrospective study was to assess

the influence of the different preoperative chemotherapy

regimens on patients’ response, complication rate, and

prognosis.

PATIENTS AND METHODS

Patients

A total of 1051 patients with gastroesophageal adeno-

carcinomas were treated with neoadjuvant chemotherapy

between 1987 and 2011 in two academic centers (Depart-

ment of Surgery, Technische Universität München,

Klinikum rechts der Isar, Munich and Heidelberg Univer-

sity Hospital) (Fig. 1). Of these, 843 patients who had

received neoadjuvant doublet chemotherapy with either

cisplatin/5-fluorouracil (5-FU) or oxaliplatin/5-FU (groups

A and B) or triplet therapy with additional epirubicin

(group C) or a taxane (group D) were included in this

study. Neoadjuvant treatment was initiated in T3/T4/Nany

cM0/x patients. Clinicopathological and follow-up data

were collected in a prospective database and analyzed

retrospectively. The study was approved by the institu-

tional review board (S-635/2013).

Staging and Clinical Response

Initial staging included upper endoscopy with biopsies

and computed tomography (CT) of the chest and abdomen.

Clinical response was evaluated after completion of

neoadjuvant chemotherapy before resection as described in

Ref. 18 and defined as at least partial response in endoscopy

(\75 % residual tumor) and CT scan (decrease [50 % in

wall diameter).

Chemotherapy

The choice of neoadjuvant chemotherapy was at the

discretion of the attending oncologist and depended on the

patient’s general condition, but also changed with the

available evidence and study results. We stratified the pa-

tients into 4 groups (Fig. 1). The 417 patients in group A

received cisplatin and 5-FU. The PLF protocol19 was used

in 412 patients, the other patients received modified ver-

sions of the protocol. The 54 patients in group B were

treated with oxaliplatin and 5-FU. The majority of patients

(n = 25) were treated according to the OLF protocol,20 17

patients received the FLO-protocol,21 7 patients EOX

without epirubicin,22 and 5 patients other oxaliplatin/5-FU-

combinations. The 190 patients in the epirubicin, platin,

and 5-FU group C received EOX (n = 141), ECF

(n = 18), ECX (n = 8), EOF (n = 5), and EPLF (n = 14;

PLF protocol19 with 30 mg Epirubicin/m day 1 of week 2,

4, and 6), or combinations of these protocols. The 182

patients in group D were treated with a combination of a

taxane (docetaxel or paclitaxel) with platin and 5-FU. Most

patients (n = 123) were treated according to the paclitaxel-

PLF-protocol,23 20 patients received docetaxel-PLF,16 and

39 patients the FLOT protocol.15 A total of 101 patients

had received various other chemotherapy protocols and

were excluded from this analysis (Fig. 1).

Surgery

Surgery was performed 2–4 weeks after completion of

chemotherapy. In patients with AEG I, a right ab-

dominothoracic en bloc esophagectomy with a 2-field

lymphadenectomy (LAD) (Ivor-Lewis procedure) with

intrathoracic anastomosis or a transhiatal extended

esophagectomy with cervical anastomosis was performed

including the abdominal lymph nodes along the celiac axis

Neoadjuvant treated adenocarinomas
(n=1051)

No operation (n=41)
Exploration or palliative surgery only (n=17)

Neoadjuvant chemotherapy with
other protocols (n=101)

Neoadjuvant radiochemotherapy (n=43)
Neoadjuvant radiotherapy (n=6)

Resected adenocarcinoma
(n=993)

Neoadjuvant chemotherapy
(n=944)

Neoadjuvant chemotherapy
with platin/5-FU or
platin/5-FU plus epirubicin or taxane
(n=843)

A B C D

Cisplatin/
5-FU

n = 417

Oxaliplatin/
5-FU
n = 54

Epirubicin/
Platin/5-FU

n = 190

Taxane/
Platin/5-FU

n = 182

FIG. 1 Patient groups analyzed in this study
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and suprapancreatic region (according to a D2-LAD for

gastric carcinoma). In case of AEG II and III, the standard

procedure was a transhiatal extended gastrectomy with an

extended D2-LAD (lymph node groups 1?2 according to

the Japanese Research Society for Gastric Cancer) in-

cluding a left retroperitoneal LAD. For patients with gastric

cancer a total gastrectomy with a D2-LAD was performed.

In some patients with distal gastric cancer a subtotal gas-

trectomy was performed.

Histopathological Response

All resection specimens were histologically examined in

the Departments of Pathology, University of Heidelberg and

the Technische Universität München, Munich. Histopatho-

logic examination included (y)pTNM-categories, R-category,

tumor differentiation, and growth pattern according to Lau-

rén. The results were converted to the UICC classification,

seventh edition, 2010, when previous editions had been used.

Tumor regression was classified according to the scoring

system by Becker et al.24 Tumors with less than 10 % residual

tumor (Becker grade 1a/1b) were classified as responders.

Statistical Analysis

Patients were stratified according to the different neoadju-

vant chemotherapy regimens, and the influence of the

chemotherapies on various clinical parameters was analyzed.

Overall survival and disease-free survival (DFS) were calcu-

lated from time of diagnosis till death/diagnosis of recurrent

disease or last follow-up date using Kaplan–Meier curves.

Survival analysis was performed using Kaplan–Meier esti-

mates, log-rank tests, and Cox proportional hazards regression

analysis. To compare discrete data, we used the v2 test. A p

value of less than 0.05 was considered statistically significant.

Analyses were performed using the SPSS statistical package

(version 20.0; SPSS Inc., Chicago, IL) using 2-sided tests.

RESULTS

Patient Characteristics

A total of 843 patients were included in this study

(Fig. 1). Median follow-up was 33 months, and median

overall survival (mOS) was 39.1 months. The majority of

patients (71.8 %) had tumors of the esophagogastric junc-

tion (AEG, Siewert types I, II, or III); the remaining

patients had gastric cancer of the corpus or antrum

(23.5 %) or cancer of the whole stomach (4.6 %)

(Table 1). Median survival was 39.3 months for patients

with AEG I, II, or III tumors and 39.9 months for patients

with gastric cancer. Patients treated in Munich (n = 575)

and Heidelberg (n = 268) had comparable mOS (40.4 vs

32.9 months, p = 0.403). A total of 138 patients received

adjuvant chemotherapy.

Clinical and Pathological Response

Clinical response18 was a statistically significant predictor

of longer OS (p\ 0.001). We did not observe patients with

complete clinical response. Patients with a partial clinical

response to neoadjuvant therapy (n = 265) had a mOS of

101.7 months compared with 26.7 month for those with mi-

nor response, no change, or progressive disease. Likewise,

pathological response was associated with survival. While

mOS in the 54 patients with complete pathological regression

(cPR, Becker category 1a) was not yet reached, patients

classified as regression 1b (n = 171), regression 2

(n = 217), and regression 3 (n = 405) had a mOS of 77.8,

43.1 and 25.4 months, respectively (p\ 0.001). Histopatho-

logical responder (regression 1a/b) had a median survival of

92.2 months compared with 27.7 months for histopatho-

logical nonresponder (p\ 0.001).

Clinical and histopathological response were also of

prognostic relevance within the subgroup of patients with

AEG tumors (p\ 0.001). In gastric cancer patients, clinical

response was also predictive for longer survival (p = 0.003),

but histopathological response was not (p = 0.330).

Chemotherapy Regimens and Outcome

Groups A Versus B Versus C Versus D First we compared

the 4 groups of patients who received either a platin-based

doublet therapy (groups A and B) or a triplet therapy with

epirubicin or taxane (groups C and D, respectively).

Planned chemotherapy was completed by 74 % of pa-

tients, ranging from 70.4 % in the cisplatin group A to

83.2 % in the epirubicin group C (Table 2). Interestingly,

there was no significant difference in mOS between pa-

tients who completed the planned neoadjuvant therapy

(n = 623, 41.6 months) and those who, for various rea-

sons, did not receive the full number of chemotherapy

cycles (n = 219, 36.7 months, p = 0.362).

The best clinical response rate (34.8 %) was observed in

group D; however, the differences to the other groups were

not statistically significant (Table 2). We also found the

longest mOS (53.9 months) in group D compared with

36.4, 24.3, and 44.2 months in group A, B, and C, re-

spectively, without reaching statistical significance

(p = 0.224, Fig. 2a). Disease-free survival was also not

significantly different (p = 0.190). Significantly more pa-

tients in group A were found to have metastatic disease

during the operation. There were no significant differences

in R-status, ypT category, or ypN category (Table 2).
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The rate of histopathological responders (Becker category 1)

was similar in the different groups. Unexpectedly, the pCR rate

(Becker category 1a) in the taxane group D was only 6.2 %.

Within group D, the pCR rates of the patients receiving pacli-

taxel-PLF (n = 121), docetaxel-PLF (n = 19), and FLOT

(n = 38) were 6.6, 10.5, and 2.6 %, respectively. The differ-

ences in these subgroups were not significant.

While the rate of surgical complications in the different

groups was similar, patients in group B who had received

oxaliplatin and 5-FU had a significantly higher rate of

nonsurgical complications and the highest 30-day and in-

hospital mortality (p = 0.003 and 0.040, Table 2).

Doublet Chemotherapy Versus Triplet Chemotherapy No

significant differences in mOS (36.1 vs 45.6, p = 0.098,

Fig. 2b), clinical response (p = 0.927), or pCR

(p = 0.287), were found between patients receiving

doublet (groups A and B) or triplet (groups C and D)

regimens. Overall complications were not significantly

different, but the nonsurgical complication rate was higher

in the triplet chemotherapy group. Mortality rates were

similar in both groups.

Addition of Taxanes When we compared patients receiving

a triple therapy containing a taxane (group D) with the

combined groups A, B, and C, we found a trend for better

clinical response (34.8 vs 28.0 %, p = 0.078) and longer

survival (55.9 vs 37.1 months, p = 0.068, Fig. 2c) in the

taxane group (Table 3). The ypT stages were slightly lower in

the taxane group (p = 0.035, Table 3). DFS was significantly

longer in the taxane group (31.5 vs 28.0 months, p = 0.038).

In multivariate analysis, however, taxane therapy was not an

independent factor (p = 0.185). The pathological response

rates were similar (p = 0.836). The overall complication rate

was similar, but the anastomotic leakage rate was higher in the

taxane group. However, in the taxane group there were

significantly more patients that were treated by esophagectomy

(50.5 vs 31.8 %, p\0.001). When the patients were analyzed

according to their type of surgery, there was no difference in

anastomotic leakage rate (esophagectomy: leakage rate

TABLE 1 Patient characteristics of the complete cohort and chemotherapy groups A–D

Total A cisplatin/

5-FU

B oxaliplatin/

5-FU

C epirubicin/platin/

5-FU

D taxane/platin/

5-FU

p value

Patients (n) 843 417 54 190 182

Sex (%) 0.023

Male 661 (78.4 %) 323 (77.5 %) 37 (68.5 %) 145 (76.3 %) 156 (85.7 %)

Female 182 (21.6 %) 94 (22.5 %) 45 (23.7 %) 45 (23.7 %) 26 (12.7 %)

Age \0.001

\45 years 113 (13.4 %) 41 (9.8 %) 1 (1.9 %) 22 (11.6 %) 49 (26.9 %)

46–69 years 605 (71.8 %) 327 (78.4 %) 26 (48.1 %) 129 (67.9 %) 123 (67.6 %)

[70 years 125 (14.8 %) 49 (11.8 %) 27 (50.0 %) 39 (20.5 %) 10 (5.5 %)

Location (%) \0.001

AEG I 249 (29.5 %) 107 (25.7 %) 9 (16.7 %) 46 (24.2 %) 87 (47.8 %)

AEG II 247 (29.3 %) 146 (35.0 %) 15 (27.8 %) 51 (26.8 %) 35 (19.2 %)

AEG III/fundus 110 (13.0 %) 58 (13.9 %) 5 (9.3 %) 24 (12.6 %) 23 (12.6 %)

Corpus 97 (11.5 %) 36 (8.6 %) 11 (20.4 %) 34 (17.9 %) 16 (8.8 %)

Antrum/pylorus 101 (12.0 %) 49 (11.8 %) 12 (22.2 %) 28 (14.7 %) 12 (6.6 %)

Total 39 (4.6 %) 21 (5.0 %) 2 (3.7 %) 7 (3.7 %) 9 (4.9 %)

Laurén 0.173

Intestinal 441 (52.3 %) 215 (52.4 %) 22 (44.9 %) 103 (57.9 %) 101 (59.4 %)

Nonintestinal 366 (43.4 %) 195 (47.6 %) 27 (55.1 %) 75 (42.1 %) 69 (40.6 %)

Grading 0.045

G1/2 230 (27.2 %) 100 (24.4 %) 18 (34.6 %) 51 (28.3 %) 61 (35.1 %)

G3/4 586 (69.5 %) 310 (75.6 %) 34 (65.4 %) 129 (71.7 %) 113 (64.9 %)

Operation \0.001

Subtotal gastrectomy 50 (5.9 %) 7 (1.7 %) 8 (14.8 %) 27 (14.2 %) 8 (4.4 %)

Total gastrectomy 202 (24.0 %) 110 (26.4 %) 16 (29.6 %) 49 (25.8 %) 27 (14.8 %)

Transhiatal extended gastrectomy 285 (33.8 %) 161 (38.6 %) 16 (29.6 %) 54 (28.4 %) 54 (29.7 %)

Abdominothoracic esophagectomy 302 (35.8 %) 138 (33.1 %) 13 (24.1 %) 59 (31.1 %) 92 (50.5 %)

Other 4 (0.5 %) 1 (0.2 %) 1 (1.9 %) 1 (0.5 %) 1 (0.5 %)
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26.2 % without taxane versus 30.4 % with taxane, p = 0.485;

transhiatal extended gastrectomy: 6.9 vs 9.3 %, p = 0.564).

Mortality was not significantly different.

Separate Analysis of AEG and Gastric Cancer

When we analyzed patients with AEG tumors separately,

we found a significantly improved mOS (p = 0.037, Fig. 2d)

and DFS (p = 0.041) for patients treated with taxanes. In

multivariate analysis, T1/2, N0, M0, histopathological and

clinical response were independent factors in regard to OS,

but taxane therapy was not (p = 0.114; hazard ratio 0.770;

95 % confidence interval 0.556–1.064, Table 4). Since pa-

tients in group D tended to be younger and had a higher

proportion of male patients, we used a model adjusted for age

and sex. In this calculation, the OS difference was no longer

statistically significant (p = 0.147). Again, there was no

difference in overall or surgical complications.

In the subgroup of patients with gastric cancer the addition

of taxanes did not significantly improve OS (47.9 months

TABLE 2 Outcome of gastroesophageal cancer patients treated with different neoadjuvant chemotherapy regimens

Total A cisplatin/5-FU B oxaliplatin/5-FU C epirubicin/platin/5-FU D taxane/platin/5-FU p value

Patients (n) 843 417 54 190 182

Chemotherapy completed 0.009

Yes 623 (74.0 %) 293 (70.4 %) 41 (75.9 %) 158 (83.2 %) 131 (72.0 %)

No 219 (26.0 %) 123 (29.6 %) 13 (24.1 %) 32 (16.8 %) 51 (28.0 %)

Clinical response 0.152

Yes 247 (29.5 %) 122 (29.3 %) 17 (32.1 %) 45 (24.1 %) 63 (34.8 %)

No 590 (70.5 %) 294 (70.7 %) 36 (67.9 %) 142 (75.9 %) 118 (65.2 %)

Complications 365 (43.3 %) 175 (42.0 %) 23 (42.6 %) 86 (45.3 %) 81 (44.5 %) 0.869

Surgical 293 (34.8 %) 146 (35.0 %) 16 (29.6 %) 66 (34.7 %) 65 (35.7 %) 0.870

Leakage 113 (13.4 %) 48 (11.5 %) 7 (13.0 %) 24 (12.6 %) 34 (18.7 %) 0.124

Nonsurgical 156 (18.5 %) 58 (13.9 %) 17 (31.5 %) 52 (27.4 %) 29 (15.9 %) \0.001

R 0.944

R0 635 (75.4 %) 315 (75.5 %) 40 (74.1 %) 145 (76.7 %) 135 (74.2 %)

R1/R2/Rx 207 (24.6 %) 102 (24.5 %) 14 (25.9 %) 44 (23.3 %) 47 (25.8 %)

Regression 0.151

Becker I 187 (24.8 %) 93 (23.0 %) 13 (30.2 %) 34 (26.8 %) 47 (26.4 %)

Ia 51 (6.8 %) 20 (4.9 %) 4 (9.3 %) 16 (12.6 %) 11 (6.2 %)

Ib 136 (18.1 %) 73 (18.0 %) 9 (20.9 %) 18 (14.2 %) 36 (20.2 %)

Becker II 195 (25.9 %) 102 (25.2 %) 13 (30.2 %) 36 (28.3 %) 44 (24.7 %)

Becker III 371 (49.3 %) 210 (51.9 %) 17 (39.5 %) 57 (44.9 %) 87 (48.9 %)

ypT 0.105

ypT0 51 (6.0 %) 20 (4.8 %) 4 (7.4 %) 16 (8.4 %) 11 (6.0 %)

ypT1 67 (7.9 %) 35 (8.4 %) 3 (5.6 %) 9 (4.7 %) 20 (11.0 %)

ypT2 106 (12.6 %) 44 (10.6 %) 5 (9.3 %) 26 (13.7 %) 31 (17.0 %)

ypT3 489 (58.0 %) 249 (59.7 %) 30 (55.6 %) 109 (57.4 %) 101 (55.5 %)

ypT4 130 (15.4 %) 69 (16.5 %) 12 (22.2 %) 30 (23.1 %) 19 (10.4 %)

ypN 0.971

ypN0 333 (39.5 %) 160 (38.4 %) 23 (42.6 %) 77 (40.5 %) 73 (40.3 %)

ypN1 149 (17.7 %) 72 (17.3 %) 8 (14.8 %) 35 (18.4 %) 34 (18.8 %)

ypN2 147 (17.5 %) 75 (18.0 %) 9 (16.7 %) 36 (18.9 %) 27 (14.9 %)

ypN3 213 (25.3 %) 110 (26.4 %) 14 (25.9 %) 42 (22.1 %) 47 (26.0 %)

ypM 0.001

ypM0 695 (82.5 %) 322 (77.2 %) 47 (87.0 %) 170 (89.9 %) 156 (85.7 %)

ypM1 147 (17.5 %) 95 (22.8 %) 7 (13.0 %) 19 (10.1 %) 26 (14.3 %)

30-day mortality 20 (2.4 %) 7 (1.7 %) 5 (9.3 %) 6 (3.2) 2 (1.1) 0.003

In-hospital mortality 48 (5.7 %) 25 (6 %) 7 (13 %) 11 (5.8 %) 5 (2.7 %) 0.040

Median survival (months) 39.1 36.4 24.3 44.2 53.9 0.224
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with taxane vs 37.9 months without taxane, p = 0.898,

Fig. 2e), DFS (p = 0.649) or other outcome parameters, but

there was a trend toward better pathological response (28.6 vs

16.3 % responders, p = 0.086). However, the subgroup of

gastric cancer patients treated with taxanes was rather small

(n = 37).

DISCUSSION

Locally advanced gastric cancer and adenocarcinoma of

the esophagogastric junction still have high recurrence

rates after perioperative therapy and curative resec-

tion.25–27 In addition to optimization of surgical techniques
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and quality, better perioperative strategies are necessary to

increase long-term survival of these patients.1,4,28 With 843

included patients, this is to our knowledge the largest series

evaluating the influence of different preoperative che-

motherapy regimens on the patient’s outcome. The patients

had a rather extensive disease burden, with 25 % ypN3

disease, 17.5 % M1 disease, and 24.6 % R1/R2/Rx resec-

tions. Since patients treated with older chemotherapy

regimens such as EAP29,30 or radiation were excluded, the

analyzed patient cohort was large, homogenous, treated

with standardized chemotherapy and surgery at two aca-

demic expert centers, and had a long follow-up in a

prospectively generated database.

We were unable to identify a superior chemotherapy

regimen that significantly improved clinical response,

pathological response, or OS in the complete cohort. The

potentially more potent triple combinations with epirubicin

or taxane did not significantly improve outcome. However,

there was a trend for better clinical response and survival

when the taxane-triplet therapy group D was compared

with the combined other groups.

It has been previously reported that AEG tumors are

more likely to respond to preoperative chemotherapy

compared with distal gastric cancer31,32 and that patients

with AEG tumors have a greater benefit from preoperative

chemotherapy.33 When we analyzed patients with AEG

TABLE 3 Outcome of patients treated with neoadjuvant chemotherapy without (groups A–C) and with (group D) taxane

Total A ? B ? C No taxane D taxane p value

Patients (n) 843 661 182

Clinical response 0.078

Yes 247 (29.5 %) 184 (28.0 %) 63 (34.8 %)

No 590 (70.5 %) 472 (72.0 %) 118 (65.2 %)

Complications 365 (43.3 %) 284 (43.0 %) 81 (44.5 %) 0.710

Surgical 293 (34.8 %) 228 (34.5 %) 65 (35.7 %) 0.759

Leakage 113 (13.4 %) 79 (12.0 %) 34 (18.7 %) 0.018

Nonsurgical 156 (18.5 %) 127 (19.2 %) 29 (15.9 %) 0.313

R 0.661

R0 635 (75.4 %) 500 (75.8 %) 135 (74.2 %)

R1/R2/Rx 207 (24.6 %) 160 (24.2 %) 47 (25.8 %)

Regression 0.836

Becker I 187 (24.8 %) 140 (24.3 %) 47 (26.4 %)

Ia 51 (6.8 %) 40 (7.0 %) 11 (6.2 %)

Ib 136 (18.1 %) 100 (17.4 %) 36 (20.2 %)

Becker II 195 (25.9 %) 151 (26.3 %) 44 (24.7 %)

Becker III 371 (49.3 %) 284 (49.4 %) 87 (48.9 %)

ypT 0.035

ypT0 51 (6.0 %) 40 (6.1 %) 11 (6.0 %)

ypT1 67 (7.9 %) 47 (7.1 %) 20 (11.0 %)

ypT2 106 (12.6 %) 75 (11.3 %) 31 (17.0 %)

ypT3 489 (58.0 %) 388 (58.7 %) 101 (55.5 %)

ypT4 130 (15.4 %) 111 (16.8 %) 19 (10.4 %)

ypN 0.781

ypN0 333 (39.5 %) 260 (39.3 %) 73 (40.3 %)

ypN1 149 (17.7 %) 115 (17.4 %) 34 (18.8 %)

ypN2 147 (17.5 %) 120 (18.2 %) 27 (14.9 %)

ypN3 213 (25.3 %) 166 (25.1 %) 47 (26.0 %)

ypM 0.203

ypM0 695 (82.5 %) 539 (81.7 %) 156 (85.7 %)

ypM1 147 (17.5 %) 121 (18.3 %) 26 (14.3 %)

30-day mortality 20 (2.4 %) 18 (2.7 %) 2 (1.1 %) 0.202

In-hospital mortality 48 (5.7 %) 43 (6.5 %) 5 (2.7 %) 0.053

Median survival (months) 39.1 37.1 53.9 0.068
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tumors and those with distal gastric cancer separately, the

trend for better clinical response in the taxane group was

maintained, and OS was significantly better. In contrast,

patients with gastric cancer did not benefit from taxanes;

however, the number of gastric cancer patients treated with

taxanes was limited. Importantly, we did not find any

evidence supporting the concern that more intensive che-

motherapy containing taxanes results in higher surgical

complication rates or mortality.

Our study confirms that both clinical and pathological

response25,26,34–37 to neoadjuvant chemotherapy are

strongly associated with patients’ survival, so that both

might be a valid tool to compare the effects of different

chemotherapy regimens There was a trend for a better

clinical response in AEG patients treated with taxane-tri-

plet therapy, but the pCR rate in the taxane-treated patients

was only 6.2 %. This is in contrast to some recent studies

that reported impressive pCR rates of 15–17 % for these

patients.36,38 We have no conclusive explanation for this

result, although the histopathological workup probably

influences the observed pCR rate. In our series, the whole

tumor bed was paraffin embedded and analyzed by expe-

rienced pathologists.24,34,37

This is a retrospective analysis and therefore has all the

disadvantages of this study type, but since there are only

few randomized phase III studies9,10,39 some questions

have to be answered retrospectively. The choice of the

applied chemotherapy regimens in our cohort was partly

influenced by the patients’ age and general condition.

Oxaliplatin was chosen instead of cisplatin in older patients

and in patients with impaired kidney function, probably

explaining the higher nonsurgical complication rate and

postoperative mortality in group B. Patients in the taxane

group D were younger, and the statistical significance of

the OS difference was lost when a model adjusted for age

and sex was used. Our database does not systematically

include patients who progressed under neoadjuvant che-

motherapy and were never referred to the surgeon. Another

limitation of our study might be the long study period.

However, basic staging including endoscopy and CT in all

patients remained unchanged over the long period. Addi-

tionally, since the beginning of the study period, high

surgical standards including radical surgery with an intra-

abdominal D2 lymphadenectomy were applied, and there-

fore the influence of the time factor is probably limited.

The study’s limitations clearly highlight the demand for

randomized clinical trials. The ongoing FLOT4-study

(NCT01216644) that compares perioperative epirubicin-

containing triple chemotherapy with the docetaxel-contain-

ing FLOT protocol for esophagogastric cancer stages[cT1

will clarify whether the observed trend for better results with

taxanes in our analysis will be confirmed in a randomized

controlled trial. Our analysis showed no hint for a benefit of

an addition of epirubicin to platin/5-FU; the results of the

British OEO5 trial will provide more solid evidence re-

garding the value of epirubicin in the neoadjuvant setting.

However, other questions will remain open even after

these studies. It is generally accepted that the addition of

radiotherapy increases the rates of complete histopatho-

logical responses11 compared with chemotherapy alone,

but whether this local effect leads also to increased survival

remains unclear.27 The value of the adjuvant part of peri-

operative chemotherapy is also not clear. In our cohort,

mainly patients in group C that were treated in analogy to

the MAGIC study9 received adjuvant chemotherapy after

resection. This confounder could potentially favor group C;

however, we did not find a significant benefit for triple

therapy with epirubicin. However, both studies, MAGIC

and FFCD, had in common that in only about 50 % of

patients postoperative adjuvant chemotherapy was deliv-

ered,9,10 so that the prognostic relevance of the adjuvant

part of chemotherapy remains unanswered so far.

In conclusion, our retrospective analysis did not

demonstrate superiority of a specific chemotherapy proto-

col for neoadjuvant therapy of all patients with

gastroesophageal adenocarcinoma. The tendency for better

results with taxane-containing regimens, especially in pa-

tients with proximal adenocarcinomas, raises the hope that

these protocols will show a significant benefit in the cur-

rently ongoing randomized trials.

TABLE 4 Multivariate analysis of independent predictors of longer survival in patients with AEG tumors

OR 95 % CI p value

pT1/2 0.631 0.472–0.843 0.002

pN0 0.576 0.415–0.798 0.001

pCR (\10 %) 0.544 0.364–0.813 0.003

R0 0.779 0.564–1.078 0.132

pM0 0.423 0.303–.591 \0.001

Clinical response 0.687 0.489–.966 0.031

Taxane 0.770 0.556–1.064 0.114

OR odds ratio, 95 % CI confidence interval
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