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Abstract Esophagogastric cancer encompasses proximal

squamous cell carcinoma of the esophagus, distal esopha-

geal/junctional adenocarcinoma of the esophagus and

gastric adenocarcinoma. These diseases have different

etiologies, geographic incidences and biologies. This

review mainly focuses on the treatment of operable

esophagogastric adenocarcinoma. In Asia, adjuvant che-

motherapy is commonly used for patients with gastric

cancer following the landmark ACTS-GC trial. In contrast,

perioperative chemotherapy is a standard of care in many

Western countries based on the results of the MAGIC trial.

Neoadjuvant chemotherapy is better tolerated than adju-

vant therapy, and therefore dose intensity is likely to be

maintained in a greater proportion of patients. In addition,

neoadjuvant treatment can lead to tumor downstaging,

increasing the likelihood of achieving a complete surgical

resection. This may be particularly important in Western

populations, as these patients often present with more

advanced tumors than Asian patients. Adjuvant chemora-

diotherapy is a standard treatment option in the USA for

adenocarcinoma of the stomach or gastroesophageal junc-

tion as a result of the INT-0116 trial, but the benefit of this

approach after a D2 resection has not been confirmed.

Neoadjuvant chemoradiotherapy may reduce the risk of

local recurrence and may be particularly beneficial for

patients with squamous cell carcinoma as these tumors are

more radiosensitive. However, patients with esophagoga-

stric adenocarcinoma are more likely to relapse with distant

disease, and therefore a systemic disease approach with

chemotherapy is likely to be more beneficial than a purely

localized treatment strategy for these patients.

Keywords Gastric cancer � Esophageal cancer �
Chemotherapy � Chemoradiotherapy � Standard of care

Introduction

Esophagogastric cancer is a broad term, and despite

similarities in treatment approaches this definition

encompasses at least three (if not four) diseases each

with a distinct etiology, geographic incidence and biol-

ogy. Esophageal cancer incorporates both proximal

radiosensitive squamous cell carcinoma (SCC) and distal

esophageal/junctional adenocarcinoma. Adenocarcinoma

of the gastroesophageal junction (GEJ), although treated

and staged similarly to cancers of the proximal esopha-

gus, is significantly less radiosensitive and is biologically

more closely related to gastric adenocarcinoma. In a

similar manner, true gastric adenocarcinoma may be

subdivided by Lauren’s histology and molecular profiling

into intestinal and diffuse type cancers, each of which

differs in terms of presentation, chemosensitivity and

patterns of recurrence (although this does not currently

impact on management) [1–3]. Thus, when adopting an

evidence-based approach for the optimal perioperative

management for a patient with any of these cancers, it is

essential to consider the proportions of patients of each

histological subtype and anatomical subsite enrolled in

any study as this may significantly influence results. A

second major factor that must be reflected on is the

geographic location where the trial was conducted as this

may affect stage at presentation, surgical outcomes and

treatment tolerability.
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This review will focus on the treatment of operable

esophagogastric adenocarcinoma, touching only briefly on

SCC of the esophagus as this is considered sufficiently

distinct from adenocarcinoma to merit a unique review. We

will include a short discussion of the surgical treatment in

addition to an overview of the evidence for adjuvant,

perioperative and neoadjuvant treatment approaches (see

Table 1) and conclude with an outline of the role of tar-

geted therapies and ongoing trials.

How geography and surgery impact on treatment

choice

Regardless of the choice of adjuvant or neoadjuvant

therapy, surgery is a critical component of patients’

treatment; radical surgery is indicated for stage IB-III

(T1-3, N0-2, M0) gastric cancer and for localized or

locally advanced esophageal cancer (T1-4, N0-1, M0) [4,

5]. Operative technique varies according to tumor site

and extent; tumors extending into the distal esophagus

frequently require a two-field transthoracic and transab-

dominal approach, which is associated with increased

morbidity. Compared to esophageal cancer, gastric

tumors are subject to a more extended lymph node dis-

section but the optimal extent of lymph node dissection

for patients with gastric cancer has previously been the

subject of some debate. Although D2 resection is now

the recommended global standard, this may not per-

formed routinely in Europe and the US outside of large-

volume surgical centers and was certainly not standard

practice when many trials used to define treatment par-

adigms were performed. Thus, whether a D2 resection

has been or will be performed is very relevant to the

choice of treatment for individual patients.

Distal gastric cancers have declined in incidence in

Western countries; however, this remains the most pre-

valent anatomic subsite in Asian patients [6]. In contrast,

lower esophageal cancers and those involving the GEJ and

proximal stomach have increased rapidly in incidence in

Western countries [7]. As tumor site influences the opera-

tive approach required, this results in Western patients

frequently requiring more invasive surgery. This in turn

impacts on postoperative morbidity and tolerance of adju-

vant chemotherapy. Western patients also characteristically

present with more locally advanced, bulky tumors, and

accordingly a second benefit of a neoadjuvant approach is

that preoperative tumor downstaging may reduce the risk

of incomplete resections due to involved margins with

proximal tumors. In contrast, margins are less often at risk

in tumors of the body or antrum of the stomach, and distal

subtotal gastrectomy for these tumors (even with D2 lymph

node dissection) is associated with a less prolonged

convalescent period rendering these patients more suitable

for adjuvant therapy.

Finally, outcomes for Asian patients are usually signif-

icantly better than those seen in Western populations. For

example, in the surgery-alone arms, the 3-year overall

survival (OS) of patients in the Asian CLASSIC trial was

78 %, compared to 41 % in the US INT-0116 trial, and

5-year OS in the ACTS-GC trial was 61 % compared to

23 % in the UK MAGIC trial [8–11]. Outcomes from trials

conducted in Asian populations may therefore not be

generalizable to those performed in Western populations

and vice versa.

Perioperative chemotherapy: a rational choice

for gastric, esophageal and junctional tumors

The UK MAGIC trial randomized 503 patients with ade-

nocarcinoma of the stomach, GEJ or lower esophagus to

either surgery alone or to surgery plus perioperative che-

motherapy with epirubicin, cisplatin and 5-fluorouracil

[10]. Three quarters of the patients in this study had gastric

cancer; the remainder were distal esophageal (14 %) and

junctional (11 %). A significant survival benefit was seen

with perioperative chemotherapy compared to surgery

alone (5-year survival rates of 36 versus 23 %), and this

regimen became a standard of care, particularly in Europe

[10]. Subgroup analyses demonstrate the benefit of peri-

operative chemotherapy to be present for all anatomic

subsites but most pronounced for tumors of the GEJ. A

major limitation of MAGIC is that only 38 % of patients

had a D2 resection, and so the benefits of perioperative

chemotherapy in patients undergoing a D2 resection have

not been confirmed.

The benefits of a perioperative approach are also dem-

onstrated in the French FNCLCC/FFCD phase III trial,

which randomized 224 patients to either perioperative

chemotherapy with cisplatin and fluorouracil or to surgery

alone [12]. This trial showed improved 5-year OS (38

versus 24 %, HR 0.69, P = 0.02) and disease-free survival

(5 years rate 34 versus 19 %, HR 0.65, P = 0.003) in

patients who received perioperative chemotherapy [12]. In

contrast to MAGIC, this study contained a majority (75 %)

of junctional and lower esophageal tumors. Therefore,

perioperative chemotherapy has been shown to improve

outcomes compared to surgery alone for both stomach and

esophageal cancers.

Benefits of a perioperative approach include both tumor

downstaging and superior preoperative tolerability of che-

motherapy. Perioperative chemotherapy may lead to tumor

shrinkage and thereby improve R0 resection rates. For

example, preoperative chemotherapy in the MAGIC study

improved rates of curative resection from 70.3 to 79.3 %

4 S.Y. Moorcraft et al.

123



(P = 0.03) [10], and similar results were also seen in the

French study (73 versus 84 %, P = 0.04) [12]. In addition,

although preoperative chemotherapy is well tolerated, a

significant proportion of patients are not fit enough after

surgery for adjuvant treatment. For example, in the FFCD

and MAGIC trials, 87–91 % of patients completed preop-

erative treatment, but only 50–65.6 % of patients started

postoperative treatment and only 42–50 % of patients

completed postoperative treatment [10, 12].

Neoadjuvant chemotherapy alone, although an impor-

tant component of the perioperative approach, has been less

successful in improving survival for patients with resect-

able esophagagogastric cancer. The small (N = 144) EO-

RTC 40954 trial randomized patients with gastric cancer

and junctional cancers (in roughly equal proportions) to

surgery alone or to preoperative chemotherapy with cis-

platin and 5-fluorouracil followed by surgery. This trial

showed a significantly increased rate of R0 resections with

chemotherapy, but this did not translate into a survival

benefit [13]. This trial had limited statistical power as there

were a low number of events in both arms because of the

better than expected surgical outcomes and early trial

closure due to poor accrual. In addition, a high proportion

of patients underwent a D2 resection (94 %), and this may

have contributed to the improvement in survival and lack

of benefit from chemotherapy in comparison with the

MAGIC and FFCD trials.

The results of trials of neoadjuvant chemotherapy in

esophageal cancer have also shown conflicting results. The

largest trial in this setting is the MRC OE02 trial, which

randomized 802 patients with esophageal cancer (66 %

adenocarcinoma) to either surgery alone or two cycles of

preoperative chemotherapy with cisplatin and 5-fluoroura-

cil followed by surgery [14]. Even though patients only

received two cycles of chemotherapy, this trial showed an

improvement in 5–year survival with chemotherapy (23 %

versus 17 %, P = 0.03) [14]. This survival benefit was

equivalent regardless of tumor histology [14]. However,

these results are not consistent with those seen in the

RTOG trial 8911, which was approximately equally split

between squamous and adenocarcinoma. This large

(N = 467) trial showed no difference in overall survival in

patients with esophageal cancer who received neoadjuvant

chemotherapy compared with patients who proceeded

straight to surgery [15]. However, a meta-analysis

reviewing eight trials of neoadjuvant chemotherapy for

resectable esophagogastric cancer demonstrated a survival

benefit for chemotherapy [HR 0.90 (0.81–1.00); P = 0.05].

Interestingly, however, this benefit appears to be driven by

the benefit derived by adenocarcinoma patients [HR 0.78

(0.64–0.95); P = 0.014], as the difference was non-sig-

nificant for SCC [HR 0.88 (0.75–1.03); P = 0.12] [16].

The results of the large OE05 trial (ClinicalTrials.gov

identifier: NCT00041262), which randomized patients with

adenocarcinoma of the esophagus/GEJ to either two cycles

of neoadjuvant chemotherapy with cisplatin and fluoro-

uracil or four cycles of ECX (epirubicin, cisplatin and

capecitabine), are anticipated to be published soon and

should provide further information on the optimal neoad-

juvant chemotherapy approach.

Adjuvant chemotherapy improves survival

for adequately resected Asian gastric cancer patients

Initial studies evaluating the use of adjuvant chemotherapy

in gastric cancer compared to surgery alone did not dem-

onstrate compelling results. However, a meta-analysis of

17 trials that closed to recruitment prior to 2004 demon-

strated that adjuvant chemotherapy was associated with a

statistically significant improvement in OS (HR 0.82; 95 %

CI 0.76–0.90; P B 0.001) and disease-free survival (DFS)

(HR 0.82; 95 % CI 0.75–0.9; P B 0.001), resulting in an

improvement of 5-year OS from 49.6 to 55.3 % [17]. The

first convincing evidence from a randomized clinical trial

for the benefit of adjuvant chemotherapy was first seen in

the Asian Phase III Adjuvant Chemotherapy Trial of S-1

for Gastric Cancer (ACTS-GC) study [18], which led to

adjuvant chemotherapy becoming the standard of care for

resected gastric cancer patients in Asia. This study ran-

domized 1,059 patients with D2 resected gastric cancer to

either surgery alone or 1 year of adjuvant chemotherapy

with the oral fluoropyrimidine S-1 [18]. Adjuvant chemo-

therapy was associated with an improvement in 5-year

relapse-free (65.4 versus 53.1 %) and overall survival (71.7

versus 61.1 %) [11]. The gains in overall survival seen with

these results are comparable to those seen using the peri-

operative chemotherapy or neoadjuvant chemoradiotherapy

approaches used in Western populations. The use of S-1 is

now a standard treatment in Asian patients; however, this

drug is poorly tolerated in Western populations because of

CYP2A6 polymorphisms and is therefore not widely used

outside of Asia [11].

The subsequent phase III CLASSIC study randomized

1,035 Asian patients with gastric cancer to surgery alone

(D2 resection) or to surgery plus eight cycles of adjuvant

chemotherapy with capecitabine and oxaliplatin (XELOX)

[8]. This study also showed a significant improvement in

3-year DFS with chemotherapy (74 versus 59 %, HR 0.56,

95 % CI 0.44–0.72; P B 0.0001), with particular benefit

seen in node-positive patients and an improvement in

5-year overall survival (78 versus 69 %, P = 0.0029) [19].

Both ACTS-GC and CLASSIC almost exclusively contain

patients with gastric cancers (100 and 98 % respectively),

and it is therefore difficult to extrapolate this treatment

approach to patients with proximal tumors. In CLASSIC,
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XELOX was associated with greater grade 3 and 4 toxic-

ities than S-1 in ACTS-GC (rates of grade 3/4 neutropenia/

leukopenia, vomiting and fatigue being 22 versus 1.2 %; 7

versus 1 % and 5 versus 0.6 %, respectively), whereas

3-year DFS is almost identical between the studies (74 %

in CLASSIC versus 72 % in ACTS-GC) [8, 18]. Only

67 % of patients in CLASSIC completed 6 months of

chemotherapy compared to 78 % in ACTS-GC. Although

the use of capecitabine and oxaliplatin in CLASSIC

appears to sidestep the issue of geographic pharmacoge-

nomic variability that S1 poses neatly, the use of adjuvant

chemotherapy for resected gastric cancer has not been

widely adopted outside of Asia because of a preference for

preoperative tumor downstaging of more bulky Western

tumors, regional variation in the extent of lymphadendec-

tomy and the lack of evidence for this approach in proximal

tumors.

Adjuvant chemoradiotherapy: optimal if high risk

of residual disease?

Adjuvant chemoradiotherapy is a standard treatment option

in the USA as a result of INT-0116, a large phase III trial

comparing adjuvant chemoradiotherapy (45 Gy combined

with 5-FU and leucovorin) with observation for adeno-

carcinoma of the stomach or GEJ [9]. This trial showed an

improvement in survival in patients who received adjuvant

chemoradiotherapy, with 3-year OS rates of 50 % in the

chemoradiotherapy group compared to 41 % in patients

treated with surgery alone [9]. An update demonstrated that

the benefit from chemoradiotherapy has persisted after

more than 10 years of follow-up, with hazard ratios for

overall survival of 1.32 (95 % CI, 1.10–1.6; P = 0.0046)

and for relapse-free survival of 1.51 (95 % CI, 1.25–1.83;

P = 0.001) [20]. Approximately 80 % of patients in INT-

0116 had gastric cancer; the remaining 20 % were junc-

tional tumors. Therefore, this approach may be reasonable

for both distal and proximal esophagogastric cancers.

However, a major concern regarding this trial is that 90 %

of patients had a limited lymph node dissection (D0 or D1),

and therefore chemoradiotherapy may have merely com-

pensated for insufficient resection [9]. This theory is sup-

ported by the results of the ARTIST trial [21].

The Asian ARTIST trial randomized 458 patients with

curatively resected gastric cancer to either six cycles of

postoperative XP (cisplatin and capecitabine) or two

cycles of XP followed by chemoradiotherapy

(45 Gy ? capecitabine 1,650 mg/m2 per day for 5 weeks)

and a further two cycles of XP [21]. All patients in this

trial had a D2 resection, and therefore this study aimed to

establish whether the benefits of chemoradiotherapy were

also seen in patients who had an optimal resection.

Overall, this study did not show a significant improve-

ment in DFS with the addition of chemoradiotherapy

(P = 0.0862) [21]. One reason for this may be that

approximately 60 % of patients were stage IB-II in whom

the relative benefit of any adjuvant approach is likely to

be small [21]. However, patients with pathologic lymph

node metastases at the time of surgery had improved DFS

(P = 0.0365) with chemoradiotherapy, which suggests

that these patients may represent a subgroup who derive

benefit from chemoradiotherapy. As patients with more

advanced nodal disease are more likely to have residual

tumor even following D2 resection, this is congruent with

the argument that adjuvant chemoradiotherapy is most

effective in the setting of residual local disease (i.e., INT-

0116). Notably, there was a trend toward a lower local

recurrence rate in the chemoradiotherapy arm of ARTIST

(4.8 versus 8.3 % for CRT versus chemotherapy, respec-

tively), although this did not reach statistical significance.

In conclusion, although there is evidence supporting the

use of chemoradiotherapy over surgery alone for both

gastric and a smaller numbers of junctional tumors, this

benefit has not yet been confirmed in patients following

D2 resection. This is being evaluated further in the

ARTIST-II trial (ClinicalTrials.gov Identifier:

NCT01761461).

Neoadjuvant chemoradiotherapy comes

in from the cold

Neoadjuvant chemoradiotherapy for junctional tumors has

recently undergone a renaissance. However, it is important

to view recent trial results in the historical and histological

context. Initial trials of neoadjuvant chemoradiotherapy

showed inconsistent results; Walsh et al. randomized 113

patients with esophagogastric adenocarcinoma (65.5 %

were middle/lower esophageal tumors and 34.5 % tumors

of the cardia) to surgery alone or to neoadjuvant chemo-

radiotherapy followed by surgery [22]. This study showed

an improvement in median survival from 11 to 16 months

with chemoradiotherapy [22]. However, these results are

limited by the small number of patients, the extremely poor

survival seen in the surgery alone arm (median survival of

11 months) and inadequate tumor staging by today’s

standards (CT, PET, EUS and laparoscopy were not man-

dated). A subsequent Australasian trial (62 % adenocarci-

noma, 38 % SCC) did not show any improvement in

progression-free or overall survival with neoadjuvant che-

moradiotherapy compared to surgery [23]. However, sub-

group analysis suggested that patients with squamous

tumors had better progression-free survival with chemo-

radiotherapy than non-squamous tumors (HR 0.47 versus

1.02) [23].
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Two small studies that are used to support the role for

chemoradiotherapy are those reported by Stahl et al. and

CALGB 9781 [24, 25]. Stahl et al. [24] randomized 126

patients with adenocarcinoma of the lower esophagus or

gastric cardia to either neoadjuvant chemotherapy followed

by surgery or chemotherapy followed by chemoradiother-

apy and then surgery. Although this study was underpow-

ered because it closed prematurely because of low accrual,

it did demonstrate an improvement in 3-year survival rates

with chemotherapy plus chemoradiotherapy (47.4 %)

compared to chemotherapy alone (27.7 %) (log rank

P = 0.07) [24]. These results are in keeping with the small

study (N = 56) by Tepper et al. [25], which also ran-

domized a small number of patients (75 % adenocarci-

noma) to triple modality therapy (chemoradiotherapy and

surgery) or surgery alone. A significant benefit was seen for

chemoradiotherapy patients (median OS 4.48 versus

1.79 years, P = 0.002); however, no breakdown according

to tumor histology was provided for these results.

Although the two aforementioned studies were small

and underpowered, the phase III CROSS trial was not. This

study randomized 366 patients with adenocarcinoma

(75 %), SCC (23 %) or large-cell undifferentiated carci-

noma (2 %) of the esophagus/GEJ to neoadjuvant treat-

ment with weekly carboplatin and paclitaxel for 5 weeks

with concurrent radiotherapy (41.4 Gy in 23 fractions,

5 days per week) or to surgery alone [26]. Most patients

had tumors of the distal esophagus (58 %) or the GEJ

(24 %). Tumors exceeding 8 cm in length and 5 cm in

diameter were excluded from the study, as were tumors of

the cardia with minimal invasion of the esophagus. The

overall results of this study demonstrate a very significant

improvement in OS with chemoradiotherapy (49.4 versus

24 months, P = 0.003); however, this was strongly driven

by the benefit seen in patients with SCC, and the adjusted

hazard ratios were not significant for adenocarcinoma

(P = 0.07) [26]. It is also notable that the control arm in

the CROSS study was surgery alone. It is unclear whether

the same benefits would be seen with a more contemporary

control arm such as perioperative chemotherapy. This

question is currently being assessed in an ongoing ran-

domized clinical trial (ClinicalTrials.gov identifier:

NCT01726452).

Pathological complete response (pCR) rates are signifi-

cantly increased when radiation is used in conjunction with

chemotherapy, and pCR rates are associated with improved

survival in esophageal cancer [27]. However, pCR is much

more common in radiosensitive SCC than adenocarcinoma.

In CROSS, 49 % of patients with SCC treated with che-

moradiotherapy achieved a pCR compared to 23 % of

patients with adenocarcinoma (P = 0.008) [26]. Impor-

tantly, SCC patients achieving a sustained pCR may not

need to undergo surgery. This is less often the case for

patients with adenocarcinoma. Furthermore, although pCR

is associated with an increased chance of an R0 resection,

complete response is not mandatory to achieve a negative

margin, and tumor downstaging alone may be sufficient.

This is particularly true for adenocarcinoma, where peri-

operative chemotherapy is associated with relatively few

complete tumor regressions, but still results in significant

downstaging and increased R0 resections.

Chemoradiotherapy may also significantly reduce the

risk of local recurrence; however, again this is more rele-

vant for patients with SCC. For most patients, locally

advanced esophagogastric adenocarcinoma is a systemic

disease: following treatment the majority of patients who

develop recurrent disease have distant metastases that

chemoradiotherapy will not prevent (see Table 1). In

contrast, chemotherapy appears to reduce the number of

patients developing relapse at distant sites compared to

surgery alone [8, 10, 12]. A combined analysis of the

CROSS phase III trial and the preceding CROSS phase II

trial (54 patients treated with chemoradiotherapy and sur-

gery) showed that chemoradiotherapy reduced the risk of

isolated local recurrence (3.3 versus 9.3 %) and peritoneal

carcinomatosis (4.2 versus 13.7 %, P \ 0.001) [28].

However, although chemoradiotherapy reduced the risk of

hematogenous metastases (28.6 versus 35.4 %, P = 0.03),

distant failure remained the most common form of disease

recurrence [28]. In addition, it is notable that adjusted

hazard ratios demonstrate no improvement in survival for

patients with node-positive disease (those at increased risk

of systemic metastases) [26]. That improving local control

may not translate into a survival advantage for patients

with adenocarcinoma is also supported by the results from

the MUNICON II trial, in which patients with gastro-

esophageal adenocarcinoma who did not respond on PET

to initial chemotherapy were treated with salvage radio-

therapy. Although R0 resection rates were improved by the

addition of radiotherapy, survival was not improved

because of the high rate of occurrence of systemic meta-

static disease [29, 30].

FDG-PET directed therapy

Many esophagogastric adenocarcinomas exhibit signifi-

cant levels of FDG-uptake on PET-CT; however, this is

less common in tumors of Lauren’s diffuse subtype [31].

Patients who do not demonstrate a reduction in SUV on

FDG-PET following one cycle of chemotherapy have

inferior outcomes than those demonstrating a metabolic

response, regardless of whether the patient continues

with neoadjuvant chemotherapy or proceeds directly to

surgery [32, 33]. As noted above, for metabolically non-

responding patients, salvage chemoradiotherapy may
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improve local control and improve resection rates, but

does not impact on overall survival because of high rates

of systemic metastatic disease [30]. Although PET-

directed therapy appears an attractive choice for selecting

chemosensitive patients and avoiding the toxicity of

futile therapy in metabolic non-responders, these studies

are limited by the small numbers of patients enrolled and

are thus underpowered to be used for evidence-based

therapy selection.

Future directions

Based on the evidence above, there are significant unan-

swered questions regarding the management of patients

with operable OG cancer. There are a number of currently

recruiting studies that may help to clarify the optimal

treatment strategy for these patients. For example, the

phase III Chemoradiotherapy after Induction Chemother-

apy of Cancer in the Stomach (CRITICS) trial (Clinical-

Trials.gov Identifier: NCT00407186) is currently

investigating preoperative chemotherapy with epirubicin,

cisplatin and capecitabine (ECX) followed by either sur-

gery and a further three cycles of ECX or surgery and

chemoradiotherapy (45 Gy, cisplatin and capecitabine).

This study will therefore hopefully answer the question as

to whether postoperative chemoradiotherapy will improve

the current European standard of perioperative chemo-

therapy. Further information on the chemotherapy versus

chemoradiotherapy debate may also be provided by the

Table 2 Suggested approach to the treatment of operable esophag-

ogastric cancer

Tumor type Suggested treatment Rationale

Lower esophageal and junctional tumors

SCC Chemoradiotherapy 58 % reduction in risk of

death with CRT in

CROSS for SCC (HR

0.422, P = 0.007)

No significant reduction

in risk of death in AC

in CROSS (HR 0.741,

P = 0.07)

Adenocarcinoma Perioperative

chemotherapy

Significant downsizing

with perioperative

chemotherapy

increased R0 resection

rate

Concurrent treatment of

micrometastatic

disease

Chemotherapy better

tolerated in

neoadjuvant setting for

patients undergoing

transthoracic

esophagogastrectomy

or proximal

gastrectomy

26–31 % statistically

significant reduction in

risk of death with

MAGIC/FFCD

regimens

Chemoradiotherapy May reduce the risk of

local recurrence

Can result in significant

downsizing, some

pathological complete

responses and increase

R0 resection rates,

although this may not

translate to an

improvement in

survival due to the high

rate of systemic

metastatic disease

Distal gastric adenocarcinoma

Western patients Perioperative

chemotherapy

Significant downsizing

of tumor and improved

resection rate leading

to improvements in OS

as above

No evidence for adjuvant

chemotherapy

approach in Western

patients

Table 2 continued

Tumor type Suggested treatment Rationale

Postoperative

chemoradiotherapy

Limited indications:

Patient under-staged

prior to surgical

resection

No neoadjuvant

chemotherapy received

Local control at risk

(R1 resection, \D2

resection)

East Asian

patients

Postoperative

adjuvant

chemotherapy

Good evidence for

improvements in OS in

optimally resected

Asian patients

XELOX may be superior

in a subset of N2

disease (HR 0.45 vs.

0.779) but not N0/1

disease (HR 0.9 versus

0.317 for N0 disease

and 0.62 vs. 0.606 for

N1 disease)

AC adenocarcinoma, CRT chemoradiotherapy, HR hazard ratio, OS

overall survival, SCC squamous cell carcinoma, XELOX capecitabine

and oxaliplatin
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MAGIC versus CROSS trial (ClinicalTrials.gov identifier:

NCT01726452).

Moving forward: integration of targeted therapy

into the perioperative setting

There has been increasing recognition of the potential

benefit of therapies targeting molecular characteristics such

as HER2, MET and FGFR in the advanced disease setting.

HER2 is currently the most well-established target fol-

lowing the results of the ToGA trial, which showed that the

addition of trastuzumab to chemotherapy improved overall

survival in patients with advanced gastric/GEJ cancer [34].

The use of trastuzumab has not yet however been estab-

lished in the neoadjuvant or adjuvant setting, and this is

currently being evaluated in various clinical trials. For

example, the TOXAG study (ClinicalTrials.gov identifier:

NCT01748773) aims to assess the safety and tolerability of

adding trastuzumab to adjuvant chemoradiotherapy with

oxaliplatin and capecitabine in patients with HER2 positive

gastric/GEJ cancers, and an American study (Clinical tri-

als.gov identifier: NCT01196390) is investigating the

addition of trastuzumab to neoadjuvant chemoradiotherapy

with paclitaxel and carboplatin. Other anti-HER2 therapies

are also being investigated, e.g., a sub-study of the ST03

trial (ClinicalTrials.gov identifier: NCT00450203) is

investigating the feasibility of lapatinib (an anti-HER2/

EGFR tyrosine kinase inhibitor) in combination with per-

ioperative chemotherapy. It is hoped that the addition of

appropriately targeted anti-HER2 directed therapy into the

perioperative setting will yield survival benefits compara-

ble to those seen in other HER2 amplified malignancies.

Can there be consensus?

Given the heterogeneity of patient characteristics and

treatment paradigms that define the perioperative

approach to resectable esophagogastric cancer, it is diffi-

cult to reach a consensus opinion on this issue, but a

suggested approach is shown in Table 2. For squamous

cell carcinoma of the esophagus, the answer is clear;

combination chemoradiotherapy plus or minus surgical

resection results in marked gains in overall survival. For

patients with resectable true gastric cancers, there is

ample choice in perioperative treatment. While optimally

resected Asian patients clearly benefit from adjuvant

chemotherapy with S1 or XELOX, this approach has not

been proven in patients undergoing D1 resections, Wes-

tern populations or junctional tumors. Gastric cancer

patients with more bulky tumors, in common with

patients with distal esophageal or junctional tumors,

benefit from downstaging delivered by a perioperative

treatment approach. Postoperatively, and in particular in

the setting of suboptimal resection, adjuvant chemoradi-

ation may improve survival. Neoadjuvant chemoradio-

therapy may provide significant downstaging for more

GEJ tumors, and this may be important for patients with

threatened margins. However, as most adenocarcinomas

recur systemically, adequate chemotherapy dose intensity

is also essential for control of systemic disease.
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