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Abstract

Background Clinical guidelines are essential in imple-

menting and maintaining nationwide stage-specific diag-

nostic and therapeutic standards. In 2011, the first German

expert consensus guideline defined the evidence for diag-

nosis and treatment of early and locally advanced esoph-

agogastric cancers. Here, we compare this guideline with

other national guidelines as well as current literature.

Methods The German S3-guideline used an approved

development process with de novo literature research,

international guideline adaptation, or good clinical prac-

tice. Other recent evidence-based national guidelines and

current references were compared with German

recommendations.

Results In the German S3 and other Western guidelines,

adenocarcinomas of the esophagogastric junction (AEG)

are classified according to formerly defined AEG I–III

subgroups due to the high surgical impact. To stage local

disease, computed tomography of the chest and abdomen

and endosonography are reinforced. In contrast, laparos-

copy is optional for staging. Mucosal cancers (T1a) should

be endoscopically resected ‘‘en-bloc’’ to allow complete

histological evaluation of lateral and basal margins. For
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locally advanced cancers of the stomach or esophagoga-

stric junction (CT3N?), preferred treatment is preopera-

tive and postoperative chemotherapy. Preoperative

radiochemotherapy is an evidence-based alternative for

large AEG type I–II tumors (CT3N?). Additionally, some

experts recommend treating T2 tumors with a similar

approach, mainly because pretherapeutic staging is often

considered to be unreliable.

Conclusions The German S3 guideline represents an up-

to-date European position with regard to diagnosis, staging,

and treatment recommendations for patients with locally

advanced esophagogastric cancer. Effects of perioperative

chemotherapy versus chemoradiotherapy are still to be

investigated for adenocarcinoma of the cardia and the

lower esophagus.

Keywords Guidelines � Esophageal cancer � Gastric
cancer � Perioperative therapy � Diagnosis

Introduction

Nationwide clinical guidelines have become more and more

indispensable for the definition, implementation and main-

tenance of healthcare system-specific diagnostic and ther-

apeutic standards [1–6]. These recommendations are

increasingly being used in everyday clinical practice.

Despite these efforts, some published guidelines have not

met high-quality methodological standards (evidence-based

plus a formal consensus), being mainly based on expert

consensus. Furthermore, large randomized international

studies or systematic meta-analyses increasingly define the

best world-wide, evidence-based medicine strategies in

multidisciplinary oncology therapy, which sometimes

conflict with state healthcare system viewpoints.

Apart from many other high incidence and prevalence

regions such as Japan or Portugal, more than 20,000 new

diagnoses of gastric cancer, including adenocarcinoma of

the lower esophagus, were made in Germany in 2008 alone

[7]. Therefore, a German guideline on ‘‘diagnosis and

treatment of clinical manifestations of esophagogastric

cancer’’ was established in 2011, under high-quality, evi-

dence-based data screening plus formal consensus pro-

cesses (S3 process). As other guidelines have also been

updated [8, 9], this article compares the German recom-

mendations within the framework of recently published

studies and other well-defined national guidelines, partic-

ularly on diagnosis and treatment of early and locally

advanced esophagogastric cancers.

Methods

In 2008, the German Cancer Society (DKG), the Associ-

ation of Scientific Medical Societies in Germany (AWMF)

and the German Cancer Aid (DKH) decided to support the

development of clear evidence-based and healthcare-sys-

tem-independent guidelines for all fields of oncology. The

primary aim was to develop recommendations using only

methodologically established evidence-based guidelines or

primary evidence, and to achieve an interdisciplinary

consensus. The first gastric cancer S3 guideline was pub-

lished by the German Society of Digestion and Metabolism

disease (DGVS) and can be found on the AWMF home-

page (www.awmf.org) [7]. The organizing committee

invited 108 experts involved in the management of gastric

cancer (from 24 medical societies), patient organizations

and experts in nutrition and pain. Each medical society

selected authors for ten different working groups. The

methodological support on selected key questions was

provided by the Agency of Quality in Medicine (ÄZQ). To

identify evidence and formulate the recommendations, a

specific AWMF approved development process was used.

Herein, three strategies, including de novo literature

research, adaptation of other available guidelines or con-

sensus according to good clinical practice, could be used.

After the definition of key words and inclusion/exclusion

criteria, working groups conducted specific research using

PubMed and the Cochrane Library. The database of the

Guidelines International Network (G-I-N) was used to

search for international reference guidelines. After estab-

lishing the evidence, all working groups discussed and

approved their recommendations. Finally, universal voting

of the full consensus group (all guideline authors) took

place. When statements were difficult to draw conclusions

due to limited evidence or disparate expert opinions that

could not be answered by the recent guidelines [1–3, 6, 8],

recommendations were stated as good clinical practice

(GCP).

Since the diagnosis and treatment of early and locally

advanced esophagogastric cancers is an evolving field, the

major statements of the German S3 guideline with its

grades of evidences and levels of consensus, which already

included recent recommendations of Belgium [10] and

France [11], were now compared with recently published

papers identified by PubMed (01 January 2011–1 August
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2013) and other recent well-defined national guidelines out

of G-I-N (NCCN Guidelines� Gastric Cancer in the USA

[6, 9], Allum et al. [8] for the guideline in the UK, SIGN in

Scotland [12]). Levels of evidence of publications were

classified according to Oxford criteria [7] (Table 1).

Results

Primary diagnosis and staging

Full endoscopy provides the highest sensitivity and speci-

ficity for the detection of neoplasia in the upper gastroin-

testinal tract (Table 2). This is consistent across all national

and international guidelines. If cancer is suggested, a

minimum of eight biopsies should be taken from all sus-

picious areas. The question of how often and when the

patient should undergo re-biopsy or more invasive proce-

dures to determine histology remains unsolved (Supple-

mental Tables 1 and 2). The NCCN and German S3

guideline made distinctions between early lesions that are

potentially curative, and macroscopically large and

advanced or symptomatic lesions. For large lesions, espe-

cially symptomatic ones, in which tumors could not be

detected in repeated biopsies, endoscopic resection or

wrinkles using either a combined laparoscopic and endo-

scopic surgical procedure should be considered [4, 13–15].

Additionally, there is consistency across all national

guidelines that a thorough staging is mandatory for deci-

sion making, and that it has to take place before endoscopic

or surgical resection or neoadjuvant treatment [8, 9, 12]

(Table 3). Here, German and American experts agreed that

it is still useful to base therapeutic decisions on the Siewert

classification of gastroesophageal junction tumors [16]

(Table 4).

For primary staging only, B-mode ultrasonography has a

sensitivity of 53–81 % and a specificity of 60–98 % for the

detection of liver metastases [17]. The delineation of

metastases from primary malignant and benign liver

tumors is possible using contrast-enhanced B-mode ultra-

sonography as opposed to a computed tomography (CT)

with an identical accuracy of[90 %. B-mode ultrasonog-

raphy is also at least equal to CT for the detection of cer-

vical lymph node metastases in adenocarcinomas of the

esophagogastric junction (AEG) [18]. In general, CT

should be performed as contrast-enhanced examination of

the thorax and abdomen and as multi-detector CT with at

least a biphasic protocol (native phase and portal venous

phase). Further details are described in Supplemental

Table 3.

The role of laparoscopy remains unclear [7–9, 12].

Laparoscopy is useful in advanced-stage disease [19], and

can be utilized as a last resort for patients where cancer

may be suspected, despite negative biopsies and negative

endoscopic ultrasonography (EUS) findings. Furthermore,

laparoscopy may be helpful for the detection or exclusion

of an endoscopically uncertain linitis plastica tumor.

EUS is superior to other tomographies for imaging the

esophagogastric wall layers, and is therefore the gold

standard for assessing the tumor infiltration depth. This is

consistant throughout different national guidelines [7–9,

12]. EUS is also the method of choice in detecting loco-

regional lymph node metastases, as it has equivalent sen-

sitivity and specificity as other radiological tomographies.

However, EUS alone is not reliable enough to exclude

lymph node metastases. There is broad European consen-

sus that EUS should be an obligatory component of staging

when neoadjuvant therapy is being considered and that

limitations of accuracy exist in evaluating the invasion of

serosa, impassable stenosis, ulcerated tumors, undifferen-

tiated carcinoma and increased tumor diameters [7–12].

Endoscopic resection

With regard to careful description of indication and pro-

cedure of endoscopic resection (ER), ER is considered

sufficient for mucosal gastric carcinoma (T1a) in all

European guidelines, as the incidence of lymph node

metastatic disease is very low [7–12]. Particularly, the

German S3 (Supplemental Table 3) reiterates and enforces

the focused knowledge and clear details of the Japanese

guideline [20]. If the diagnostic histopathological findings

confirm a submucosal carcinoma (T1b) after ER, surgical

resection that includes systematic lymphadenectomy has to

be performed, because database findings indicate lymph

node involvement in up to 20 % of these patients. The

earlier established ‘‘extended criteria’’ for ER can only be

used in the context of studies, since these need expertise,

most likely present in high-volume centers [21–24]. ER of

early gastric cancer should be performed as a complete en-

bloc resection, which allows a complete histological eval-

uation of the lateral and basal margins. Patients treated

with ER should receive endoscopic surveillance with fol-

low-up endoscopy every 3 months in the first year, every

6 months in the second year, and then annually. For local

recurrence after ER, early gastric carcinoma can be treated

endoscopically, providing that there is only mucosal

involvement (rT1aN0M0). Alternatively, a surgical proce-

dure can be selected.

Surgery

The most relevant prognostic factors for recurrence are

tumor location, the depth of local infiltration and loco-

regional lymph node involvement [25] (Supplemental

Table 4). Nodal status assessment includes the preparation
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of all lymph nodes and the evaluation of the number of

affected lymph nodes in proportion to the number exam-

ined. The resection lines should be verified and classified

(R0, R1, R2). The primary goal of surgery is to accomplish

a complete resection with negative margins (R0 resection).

This is consistent with other major guidelines on gastric

cancer [8, 9, 12]. Furthermore, the presence of distant

metastases, vascular invasion and the dissociation of tumor

cells in the area of invasion are additional prognostic fac-

tors. The dissociation of tumor cells in the area of invasion

and vascular invasion have been validated as independent

prognostic factors [16, 26, 27]. Vascular invasion is an

independent prognostic factor for cardia and distal gastric

cancer [16, 26].

Proximal safety distances are based on the early works

of Hermanek et al. [7, 12]. Diffuse gastric carcinomas

occasionally show a proximal discontinuous distribution in

the gastric wall. A proximal resection margin of 5–8 cm

in situ (corresponding to[5 cm in the fresh preparation) is

a safe distance, with a very low probability of tumor

detection in the resection margin. For intestinal gastric

carcinomas, a discontinuous propagation was not detected.

Therefore, a sufficient distance from the proximal resection

margin is 4–5 cm (2–3 cm according to the fresh prepa-

ration). In the USA, complete resection with adequate

margins of 4 cm or greater is widely considered as a

standard goal (whereas the type of resection and the

number of lymph node dissections remain controversial)

[9]. If these proximal safety distances are maintained, only

diffuse carcinomas in the lower third of the stomach can be

treated with a subtotal distal gastrectomy. For cancer in the

upper third of the stomach and adenocarcinomas of the

esophagogastric (AEG) junction type II and III, an

expanded gastrectomy with distal esophagectomy is

appropriate [7, 12]. For patients with carcinoma of the

intestinal type, a distal subtotal gastrectomy may be pos-

sible in cancers of the lower third and even for the middle

third. For AEG junction of the cardia and AEG type II and

III, a distal esophageal resection, as well as a gastrectomy,

is necessary. For all patients with T1–T4 tumors, curative

surgery should be the aim. Patients with T4b tumors that

involve non-resectable structures and those with distant

metastases should not be subjected to radical surgery. This

is consistent with other major guidelines on gastric cancer

[8, 9, 12].

There are insufficient data for cases of R1 resection

where a second operation was curative. Depending on the

location of the previous R1-resection and the functional

operability, a re-operation should be attempted with the

aim of R0 resection.

Regional lymph nodes prevent a systemic spread of

tumor cells for an uncertain length of time. Thus, lymph

node status impacts on prognosis, and is essential for theT
a
b
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Table 3 Comparison perioperative chemotherapy

MAGIC (n = 503) ACCORD (n = 224) EORTC (n = 114)

S CT ? S S CT ? S S CT ? S

R0 resection 66 % 69 % 74 % 87 % 67 % 82 %

p value n.s. 0.04 0.036

5-y OS 23 % 36 % 24 % 38 % n.a. n.a.

Hazard ratio 0.75 0.69 0.84

Confidence interval 95 % CI 0.6–0.93 95 % CI 0.5–0.95 95 % CI 0.52–1.35

p value 0.009 0.021 0.466

Post-OP CT completed in 41.6 % 50 % \50 %

Tumor localization EGJ: 11 %

Lower esophagus: 15 %

Gastric cancer: 74 %

Lower esophagus and EGJ: 75%

Gastric cancer: 25%

EGJ and upper third of stomach: 53%

Middle third of stomach: 26%

Lower third of stomach: 21%

S surgery, CT chemotherapy, n.s. not significant, n.a not available, OS overall survival, EGJ esophagogastric junction

Table 4 Perioperative therapy

Guideline NCCNa SIGNb UKc German S3 guidelined

Preoperative

RCTx

Preoperative CRTx is the

preferred approach for

localized EGJ

adenocarcinoma.

Perioperative CTx is an

alternative but less preferred

option

Definitive treatment of choice

for localized squamous cell

carcinoma of the proximal

esophagus (GoR: A, LoE:

Ia)

In localized adenocarcinoma

of the esophagogastric

junction (stage uT3 and

resectable uT4), either

perioperative chemotherapy

or neoadjuvant RCT should

be performed. Perioperative

chemotherapy: (GoR: A,

LoE: 1b). Neoadjuvant

RCT: (GoR: A LoE: 1a–b,

1b–2b)

The value of preoperative

RCTx for pts with resectable

gastric cancer remains

uncertain (ongoing

international trial

TOPGEAR).

Improves long-term survival

over surgery for esophageal

adenocarcinoma (including

type I, II and III) (GoR: A,

LoE: Ia)

Preoperative RCT should not

be performed in gastric

cancer

Induction CTx prior to

preoperative RCTx may be

appropriate in selected pts

Preoperative

RTx

In general, Siewert I and II

tumors should be managed

with radiation therapy

guidelines applicable to

esophageal cancers.

Depending on the clinical

situation, Siewert III tumors,

may be more appropriately

managed with radiation

therapy guidelines

applicable to either

esophageal or gastric cancer.

Preoperative RTx is not

recommended for pts with

esophageal cancer (GoR: A)

Not recommended for

esophageal squamous cell

carcinoma (GoR: A,

LoE: Ia)

In localized adenocarcinoma

of the esophagogastric

junction (stage uT3 and

resectable uT4), either

perioperative chemotherapy

or neoadjuvant RCT should

be performed. Perioperative

chemotherapy: (GoR: A/B,

LoE: 1b). Neoadjuvant

RCT: (GoR: A/B, LoE: 1a–

b, 1b–2b)

Dose: 45–50, 4 Gy (1.8 Gy/

day)

Not recommended for

esophageal adenocarcinoma

(GoR: A, LoE: Ia)
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analysis of treatment results [7, 12]. For the pN status in

gastric cancer, a minimum of 16 examined lymph nodes is

required for a reliable assessment in Germany [7]. The UK

guideline requires at least 15 examined lymph nodes [8].

Compared with D1-LAD, the majority of non-randomized

studies showed a prognostic advantage, with lower mor-

bidity and mortality for radical D2-LAD. In the German

gastric cancer study, a prognostic advantage of the D2-

LAD was detected for the Union for International Cancer

Control (UICC) stage II and IIIA disease [7, 16]. Two

recent prospective observational studies confirm the results

of the non-randomized studies of the 1990s [28, 29], and

randomized studies from theNetherlands and theUKconfirm

earlier work that found lower rates of loco-regional recur-

rences after D2-LAD [30]. In two randomized trials with high

proportions of splenectomy/pancreatectomy, a prognostic

advantage after D2-LAD could not be detected [30, 31]. In

both studies and subsequent multivariate analyses, the com-

bined splenectomy/pancreatectomy was associated with a

significant increase in morbidity and mortality, and was

evaluated as an independent negative prognostic factor.

On the basis of these results, pancreatic left resection

and splenectomy should be avoided. The NCCN guidelines

recommend splenectomy only when spleen or hilum is

involved [9]. The 10- and 15-year results of the Dutch

Gastric Cancer Study showed reduced cancer-related

mortality after D2-LAD and lower loco-regional recur-

rence rates [32–34]. An extension of LAD, for example,

para-aortic lymph node resection, does not lead to further

improvement of prognosis [34]. Based on the results of two

randomized trials, a D2±, D3 or D4-LAD is not recom-

mended for gastric cancer.

Table 4 continued

Guideline NCCNa SIGNb UKc German S3 guidelined

Perioperative

CTx

Based on results from MAGIC

and FNLCC/FFCD trial:

category 1 recommendation

after R0 resection for all pts.

with T1b, T2 or higher, any

N tumor with limited lymph

node dissection (D0 or D1).

However, perioperative CTx

is seen as an alternative to

RCTx

Pts with operable esophageal

cancer, who are treated

surgically, should be

considered for two cycles of

preoperative CTx with

cisplatin and 5-FU or

offered entry into a clinical

trial (GoR: B)

Preoperative CTx with

cisplatin and 5-FU

improves long-term

survival over surgery alone

for esophageal

adenocarcinoma (GoR: A,

LoE: Ia)

In localized adenocarcinoma

of the stomach or

esophagogastric junction

(stage uT2), preoperative

chemotherapy can be

performed and continued

postoperatively (GoR: 0,

LoE: 1b)

Perioperative CTx or

postoperative CRTx is the

preferred approach for

localized gastric cancer

Neoadjuvant use of either

CTx or RTx for pts with

gastric cancer is not

recommended outside

clinical trials (GoR: A)

Perioperative CTx conveys

survival benefit for pts with

esophageal adenocarcinoma

and is the preferred option

for type II and III EGJ-

tumors (GoR: A; Ib)

In localized adenocarcinoma

of the stomach (stage uT3

and resectable uT4a),

perioperative chemotherapy

should be performed, i.e. be

started preoperatively and

continued postoperatively

(GoR: A/B, LoE: 1b)

Intraperitoneal CTx and

immunotherapy for pts with

gastric cancer are not

recommended outside a

clinical trial (GoR: C)

Perioperative CTx conveys a

significant survival benefit

for pts with gastric

adenocarcinoma and is

standard of care (GoR: A,

LoE: Ib)

In localized adenocarcinoma

of the esophagogastric

junction (stage uT3 and

resectable uT4), either

perioperative chemotherapy

or neoadjuvant RCT should

be performed. Perioperative

chemotherapy: (GoR: A/B,

LoE: 1b). Neoadjuvant

RCT: (GoR: A/B, LoE: 1a–

b, 1b–2b)

Antibodies and ‘‘small

molecules’’ should not be

used for perioperative

therapy (consensus: strong)

a Ajani et al. [9], available online: http://www.jnccn.org/content/11/5/531.full and NCCN Guidelines� Gastric Cancer V2.2013 [6] available

online: http://nccn.org
b SIGN [12]
c Allum et al. [8]
d Moehler et al. [7]
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Perioperative therapy

Perioperative chemotherapy in locally advanced gastric

and esophagogastric junction tumors

In all recent Western guidelines, there are clear recommen-

dations for perioperative chemotherapy as a ‘‘preferred

approach’’ (Scotland SIGN: GoR B [12], UK guideline:

GoR: A, LoE: Ib [8], Germany S3: GoRA/B, LoE: Ib [7]) for

locally advanced tumors of the stomach and lower esopha-

gus. These recommendations are based on a detailed analysis

of the literature (Tables 3, 4; Supplemental Table 5). For the

MAGIC study, hazard ratio (HR) for death was significantly

lower (0.75 %) in the chemotherapy group (95 % CI

0.6–0.93, p = 0.009) compared to surgery alone (Table 3).

In this trial, three ECF cycles (5-fluorouracil [5-FU], cis-

platin, and epirubicin) were given before and after surgery,

and there was a significant improvement in OS of 7.4 and

12.5 % after 4 and 5 years compared with surgery alone,

respectively. Data on neoadjuvant chemotherapy has been

available from at least five randomized trials that included

patients with lower esophageal adenocarcinoma [5, 35–39].

In the French ACCORD trial, perioperative cisplatin/infu-

sional 5-FU again conferred a significant benefit after

5 years on DFS (34 vs. 21 %, HR 0.68, p = 0.0033) and OS

(38 vs. 24 %, HR 0.69, p = 0.021) [36]. Several meta-

analyses have demonstrated a statistically significant benefit

for neoadjuvant chemotherapy [40–42]. The EORTC 40954

trial, which primarily included patients with AEG junction,

contributed to the evidence for neoadjuvant chemotherapy

[37]. In this trial, cisplatin/5-FU as a PLF regimen was used

only preoperatively. However, the study was terminated

prematurely due to lack of recruitment. The rate of R0

resections improved significantly (81.9 vs. 66.7 %,

p = 0.036), which is important because cure is impossible

without R0 resection. Furthermore, progression-free sur-

vival was significantly longer in the chemotherapy arm, with

a similar median survival time in both arms.

Thus far, in many trials, the proportion of patients with

tumors of the esophagus, the esophagogastric junction or

the stomach in individual trials was not always clear, and

results for these sites have not been reported separately

(Table 3). Post-hoc analysis of Medical Research Council

trials showed no difference in chemotherapy effectiveness

for esophageal, esophagogastric junction and distal gastric

tumors [43]; the above meta-analyses were limited in their

value because of the inclusion of studies with mixed tumor

types. Surgical and pathological quality control was

insufficient and not clearly defined [35]. The French trial

had heterogeneous inclusion criteria with inclusion of

patients with distal esophageal cancer [36].

In recently published trials of neoadjuvant chemother-

apy for tumors of the esophagus or esophagogastric

junction, patients with predominantly stage II and III dis-

ease were included [35, 39]; one study with negative results

also allowed the inclusion of stage I patients [44]. Thus,

results from randomized phase III trials for patients with

tumors classified as uT2 N0 only have not been available.

Furthermore, the pre-therapeutic determination of nodal

status is not regarded as a reliable basis for decision-

making in general, and nodal involvement is only present

in about 30–40 % of T2 tumor cases. Also, neoadjuvant

and perioperative chemotherapy have not been studied in

T2 tumors without nodal involvement. On this basis, the

recommendation for neoadjuvant chemotherapy for uT2

tumors was pronounced as a ‘‘can-recommendation’’ with

appropriate reluctance (GoR: 0, LoE: 1b, consensus).

Neoadjuvant radiochemotherapy in uT3-4

esophagogastric junction tumors

As supported by nearly all Western guidelines, as shown in

Table 5 [6–8, 12], evidence of at least four randomized

trials supported neoadjuvant radiochemotherapy (RCT) vs.

resection alone in localized esophageal cancer [45–48].

Two of these studies [45, 48] showed a statistically sig-

nificant advantage (lower mortality) for neoadjuvant RCT.

One further study showed a nonsignificant trend in favor of

neoadjuvant RCT. Several previous meta-analyses [49–52]

confirmed these results for adenocarcinoma. The meta-

analysis by Gebski demonstrated a statistically significant

survival benefit for both neoadjuvant chemotherapy and

neoadjuvant RCT [40]. The clinical value of preoperative

radiotherapy (RT) alone versus surgery alone was also

evaluated in a randomized study of 370 patients; a survival

advantage of 10 % after 5 years and 7 % after 10 years

(p = 0.009) was observed for RT, with no increase in

perioperative mortality [53].

Preoperative RCT vs. preoperative chemotherapy alone

was addressed in a recent randomized trial in locally

advanced AEG [54]. When closed prematurely due to low

recruitment, this trial showed a nonsignificant overall sur-

vival trend for RCT, with no significant difference in

treatment-related mortality between the trial arms. Preop-

erative RCT (Cross trial) also resulted in a significantly

improved histological response rate, and patients with a

histological tumor response had a significantly better long-

term prognosis [55].

Adjuvant strategies

In contrast to Asian and North American, primary adjuvant

therapy concepts are not regularly standards in Europe

(Tables 4, 5). Despite repeated meta-analyses and positive

Asian Phase III studies for chemotherapy alone (e.g., with

Platin/S-1) and despite established adjuvant chemoradiation
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protocols for North America, no clear recommendations for

adjuvant therapy solely are available in Europe [7, 8, 12].

Overall, survival improvement by perioperative therapy

seemed to be larger than by adjuvant therapy (13 vs.

5.8 %). The hazard ratio for OS was 0.96 (95 % CI

0.83–1.12) in ‘‘Western’’ studies, and 0.58 (95 % CI

0.44–0.76) in Asian studies. In recent randomized trials,

the results were negative in Europe, while individual

studies in Asia showed a significant survival benefit for

adjuvant chemotherapy. The recently published meta-ana-

lysis by the GASTRIC Group on the basis of individual

patient data with 3,838 patients from 17 studies, comprised

two-thirds of all completed phase III trials with a median

follow-up of more than 7 years. This large analysis had an

advantage for adjuvant chemotherapy, with an HR for OS

of 0.82 (95 % CI 0.76–0.90, p\ 0.001), corresponding to

an absolute OS improvement at 5 years of 5.8 %. This can

be explained by weaker postoperative general conditions of

many patients, allowing fewer feasible therapies [35, 36].

If, however, no preoperative therapy procedures have

been initiated in patients with inadequate staging or

emergency surgery, adjuvant chemotherapy may be con-

sidered according to the present evidence, and offered to

patients with primary locally advanced tumor stages

(especially with positive LN status). With a lack of alter-

native therapies for high-risk patients, the German AIO

established an improved adjuvant RCTX therapy with

capecitabine/oxaliplatin and irradiation [56]. Due to the

expected high side effects, however, this should be con-

sidered only after extensive discussion and consideration of

the side effects, compared to the aim of therapy.

Discussion

During recent years, significant progress has been made

in the diagnostic and therapeutic measures of early and

locally advanced gastric cancers, including adenocarci-

noma of the lower esophagus. In contrast to other current

European guidelines, the German evidence and consen-

sus-based S3 guideline particularly favors the eradication

of H. pylori in risk populations, as well as the benefit of

qualified staging procedures such as CT scans and EUS.

Although PET–CT is not considered as a routine

examination for staging of gastric cancer [7, 9, 12],

Italian and NCCN colleagues emphasize that—despite its

drawbacks—PET/CT has a higher positive predictive

value for lymph node metastasis compared to CT scan,

and may have a role in monitoring response to neoad-

juvant chemotherapy (NCCN: GoR; B [6]; Manzoni,

EUNE gastric cancer workshop in Cologne 2012).

Manzoni referred to a prospective study of 113 patients

that used FDG-PET/CT, identifying occult metastatic

lesions in approximately 10 % of patients with locally

advanced gastric cancer.

The evidence for perioperative therapy has changed over

the past years. Since significant survival advantages were

reached in recent trials, perioperative chemotherapy for

locally advanced gastric tumors and the neoadjuvant radio-

chemotherapy for esophagogastric junction adenocarcino-

mas are now intensively supported in the recent European

guidelines [11] by high evidence levels and grade of recom-

mendations. In contrast to other European guidelines, the

German experts acknowledged the benefit of perioperative

chemotherapy for locally advanced tumors [7]. However, full

consensus could not be achieved regarding a final recom-

mendation. At the time, when the German S3 guideline was

finally completed in 2010, only the phase III MAGIC study

was fully reported [35]. Important deficiencies in the study

included: heterogeneous tumor locations, lack of surgical and

pathological quality controls, and endoscopic staging and

imprecise data on the extent of resection and the histopa-

thological work-up. Only 30 % of patients had pT2 tumors,

and the vast majority of patients had advanced-stage,

imprecisely defined tumors. Similar data were seen in the

smaller randomizedACCORD trial of 224 patients, with only

25 % being gastric carcinoma patients [36]. Deficiencies of

this study were again the lack of clear surgical and patho-

logical quality controls. Similarly, only 50 % of patients

received postoperative chemotherapy [35].

In 2009, a new clinical guideline for gastric cancer was

released in theNetherlands. In a retrospective analysis, a total

of 2,511 patients with primary adenocarcinoma of the stom-

ach were included to investigate the impact of the new

guideline. Results show that preoperative chemotherapy was

given in 45 % of patients, and 25 % of resections were non-

curative. Furthermore, the resection rate was 41 % and

30-day mortality was 5.7 % [57]. Also in 2009, a similar

retrospective audit was conducted in Norway, following

recommendations for a perioperative chemotherapy based on

National Guidelines. In total, 336 patients were operated on

for gastric cancer, and 144 (43 %) received preoperative

chemotherapy. Ninety-two (54%) of the patients started

postoperative cycles and 68 (40 %) completed all cycles.

Surgical morbidity and mortality were 26 and B2 %,

respectively [58].

Overall and thus far, the perioperative strategy has never

been thoroughly compared with adjuvant protocols. Cur-

rently, both strategies are also being investigated pro-

spectively in the CRITICS trial [59]. Additionally, a

comparative French multicenter study suggested a worse

outcome for patients with a signet ring cell type of gastric

carcinoma after perioperative chemotherapy versus surgery

[60]. Therefore, the Prodice-FFCD group started a ran-

domized controlled trial of perioperative versus adjuvant

therapy in these subtype patients [61]. In esophageal

German esophagogastric cancer guideline 559

123



Table 5 Postoperative therapy

Guideline NCCNa SIGNb UKc German S3 guidelined

Postoperative

CRTx

As a result of INT-0116 trial,

postoperative RCTx is standard

of care in pts with completely

resected gastric cancer who

have not received preoperative

therapy. It is also the preferred

option after complete gastric

resection in T3–T4 and node-

positive T1–T2 (GoR: 1)

Postoperative adjuvant

CRTx is not recommended

for pts with esophageal

cancer (GoR: GPP)

Improves survival for pts

with gastric

adenocarcinoma and is

standard of care in the

USA; it should be

considered in pts at high

risk of recurrence

(suboptimal debulking)

who have not received

neoadjuvant therapy

(GoR: A, LoE: Ib)

After primary R0 resection

(without preoperative

chemotherapy) for locally

advanced gastric cancer,

an adjuvant chemotherapy

should not be performed

(GoR: B, LoE: 1a,

Consensus). Dissenting

opinion of DGHO:

Adjuvant chemotherapy

may be considered and

offered to patients with

locally advanced gastric

cancer (especially in cases

with positive lymph node)

when neoadjuvant therapy

has not been initiated due

to inadequate staging

INT-0116 Trial: only 64 % of pts

completed treatment

Postoperative CRTx for pts

with gastric cancer is not

recommended outside a

clinical trial (GoR: GPP)

T2 N0: Observation or

postoperative CRTx only for pts

with high-risk features (poorly

differentiated or higher-grade

cancer, lamphovascular

invasion, neural invasion,

age\50 years) and R0

resection

After R1 or R2: postoperative

CRTx is a treatment option,

especially for pts who have not

received preoperative CRTx

Postoperative CRTx is the

preferred option for pts

undergoing less than a D2

lymph node dissection

Postoperative

CTx

Results from ACTS GC trial and

CLASSIC trial support the use

of postoperative CTx after

curative surgery with D2 lymph

node dissection in pts with

resectable gastric cancer

Postoperative adjuvant CTx

is not recommended for

pts with esophageal cancer

(GoR: A)

Adjuvant CTx for pts with

gastric adenocarcinoma is

not standard of care, but

has survival benefits in

non-western populations

and should be considered

in pts at high risk of

recurrence who have not

received neoadjuvant

therapy (GoR: A, LoE: Ia)

In localized adenocarcinoma

of the stomach or

esophagogastric junction

(stage uT2), preoperative

chemotherapy can be

performed and continued

postoperatively (GoR: 0,

LoE: 1b)

Postoperative CTx is offered to

all pts with T1 or

higher ? significantly

improves OS and RFS in pts

with T3–T4, N0 and any T

node-positive tumors

Postoperative CTx for pts

with gastric cancer is not

recommended outside a

clinical trial (GoR: B)

Intraperitoneal CTx for pts

with gastric

adenocarcinoma remains

investigational (GoR: B)

In localized adenocarcinoma

of the stomach (stage uT3

and resectable uT4a),

perioperative

chemotherapy should be

performed, i.e., be started

preoperatively and

continued postoperatively

(GoR: A/B, LoE: 1b)
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cancer, a more detailed analysis of postoperative mortality

of preoperative RCT showed increased mortality after RCT

and resection only for patients with squamous cell carci-

noma [62, 63], whereas studies that predominantly inclu-

ded patients with adenocarcinoma had no increase or

reduction in mortality [46–48, 55]. In contrast, the meta-

analysis by Fiorica showed that RCT in patients with

adenocarcinoma increased post-operative mortality (HR

2.88, 95% CI 0.53–15) [49]. However, this was only

observed in a study conducted in 1996 that used a form of

radiotherapy that is now obsolete and also had other limi-

tations [45]. The equivalent recommendation for chemo-

therapy or RCT in the preoperative phase was also justified

on the basis of toxicity [55]. In a recent review, Crehange

recommended primarily preoperative chemotherapy for

patients with AEG II and III [42], whereas Renellenfitsch

and colleagues clearly supported RCT in the lower

esophagus in a recent meta-analysis [64].

In summary, the first German evidence-based and expert

consensus guideline clearly defined molecular markers,

diagnosis and staging, as well as particularly endoscopic

and perioperative treatment recommendations, for locally-

advanced esophagogastric cancers. Since new antibodies

and ‘‘small molecules’’ have not yet shown any benefit for

perioperative therapy, further innovative trials are needed

to improve the outcome in this growing patient population.

Thus, as this guideline has been broadly developed by

evidence-based medicine techniques and integrates the

most recent study results in a consensus-based manner, it

represents an up-to-date approach for the diagnosis,

Table 5 continued

Guideline NCCNa SIGNb UKc German S3 guidelined

Effectiveness in pts with T2 N0

remains unclear

In localized adenocarcinoma

of the esophagogastric

junction (stage uT3 and

resectable uT4), either

perioperative

chemotherapy or

neoadjuvant RCT should

be performed.

Perioperative

Chemotherapy: (GoR:

A/B, LoE: 1b).

Neoadjuvant RCT: (GoR:

A/B, LoE: 1a–b, 1b–2b)

Postoperative CTx is an option

for pts with T3–T4 and node-

positive T1–T2 tumors after R0

resection and a modified D2

lymph node dissection

No further treatment is necessary

for pts with Tis and T1, N0

tumors if R0 resection

Not recommended for undergoing

less than a D2 lymph node

dissection (in this case,

postoperative RCTx is the

preferred option, GoR: 1)

Perioperative

nutritional

status

B12, iron, and calcium level

should be closely monitored,

especially for postoperative pts.

Feeding jejunostomies may be

placed if clinically indicated

Pts undergoing surgery for

esophageal or gastric

cancer who are identified

as being at high nutritional

risk should be considered

for preoperative nutritional

support (GoR: B)

Pts who are identified as

malnourished prior to

surgery should be

considered for

preoperative nutritional

support for 10–14 days

Nutritional support should

be carried out regularly

when normal food intake

in pts is insufficient to

counteract a limitation in

prognosis due to

malnutrition (consensus:

strong)

a Ajani et al. [9], available online: http://www.jnccn.org/content/11/5/531.full and NCCN Guidelines� Gastric Cancer V2.2013 [6] available

online: http://nccn.org
b SIGN [12]
c Allum et al. [8]
d Moehler et al. [7]
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staging, and treatment suggestions for patients with

esophagogastric cancers for other countries as well.
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