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increased the sensitivity for the diagnosis of intestinal metaplasia 
significantly (87% vs 53%; p<0.001) and for the diagnosis of 
dysplasia (92% vs 74%). This study suggests that WLE alone 
is therefore not sufficiently accurate for GIM detection. Similar 
comparative results have been demonstrated in a recent prospec-
tive blinded trial.165

The sensitivity and specificity of WLE for the histological 
diagnosis of GA were reported to be 61.5% and 57.7%, respec-
tively, in the antrum, and 46.8% and 76.4%, respectively, in the 
body of the stomach.170

Compared with WLE, NBI combined with magni-
fying endoscopy can also effectively diagnose early gastric 
adenocarcinoma.171

Thus, in summary, the GDG agreed that WLE alone was 
not sufficiently accurate to reliably diagnose GA or GIM, and 
enhanced optical techniques should be used for diagnosis and 
staging.

A scale for endoscopic staging of GIM using NBI was created 
and returned an area under the curve (AUC) of 0.98 for WLE 
followed by NBI for diffuse GIM.162 This was externally vali-
dated by the same group, and for a diagnosis of OLGIM III/
VI the AUC was 0.96 (95% CI 0.93 to 0.98). This endoscopic 
grading of GIM was 89% sensitive and 95% specific for a risk 
stratification of moderate to severe GIM if a cut-off score 
of >4 was used.172 On this basis, it could be argued that endo-
scopic staging with high-resolution WLE plus NBI is sufficiently 
accurate for diagnosis and staging. This is an area of active 
future research.

Gastric dysplasia and early gastric cancer
Detection of gastric dysplasia and early gastric cancer is noto-
riously difficult due to the often only subtle findings and the 
lack of well-defined endoscopic appearances under white light 
inspection. Features commonly described, but not exhaustive, 
include differences in colour (ie, more red or pale), loss of vascu-
larity, slight elevation or depression, nodularity, thickening, and 
abnormal convergence or flattening of folds.173 174

Therefore, optimal clearing of mucous and secretions is essen-
tial to allow for continuous and meticulous search of areas with 
features different from the surrounding mucosa.175 176

Recourse to chromoendoscopy with indigo carmine solu-
tion (0.2%) or virtual chromoendoscopy (NBI, flexible spec-
tral imaging colour enhancement (FICE), i-Scan, blue laser 
imaging) is commonly advocated to enhance contrast and 
visualisation of areas of concern or mucosal abnormalities. 
Areas of dysplasia may present throughout the stomach, with a 
slight predominance in the antrum and along the lesser curva-
ture, and can vary in size from a few millimetres to several 
centimetres.

Gastric dysplasia can be morphologically classified into adeno-
matous (intestinal), which includes adenomatous polyps; foveolar 
(gastric); and hybrid type.47 177 Compared with the adenomatous 
type, the foveolar type appears to be more commonly associ-
ated with HGD.47 178 Endoscopically, these lesions are usually 
detected as 0–Is, 0–IIa or 0–IIc types according to the Paris clas-
sification of superficial neoplastic lesions.175

Adenomatous dysplasia is more likely to occur in the gastric 
body and lesser curvature of the stomach, whereas foveolar 
dysplasia is more typically located in the gastric antrum and 
incisura angularis. In addition, foveolar-type lesions are smaller, 
often reddish in colour and present as flat or depressed areas 
more frequently than the adenomatous type.47

Biopsy strategy for diagnosis and risk stratification of the 
premalignant stomach
What biopsy strategy should be adopted for the sampling and 
reporting of the premalignant and early malignant stomach?

Should all those undergoing routine endoscopy be biopsied or 
are there groups to target?

We recommend that patients with image-enhanced features 
of CAG should undergo biopsies for confirmation of endoscopic 
diagnosis; biopsies are directed at mucosal sites within Sydney 
protocol areas where enhanced imaging discloses GIM. Biopsy 
samples should be collected in separate containers and labelled 
as either ‘directed’ or ‘random’ to corroborate endoscopic staging 
assessment (evidence level: low quality; grade of recommenda-
tion: strong; level of agreement: 93%).

We suggest that a baseline endoscopy with biopsies should 
be considered in individuals aged ≥50 years, with laboratory 
evidence of pernicious anaemia, defined by vitamin B12 deficiency 

Figure 6 Gastric intestinal metaplasia under white light, image 
enhanced and magnification endoscopy. Intestinal metaplasia typically 
appears as small grey-white slightly elevated plaques surrounded 
by mixed patchy pink and pale areas of mucosa causing an irregular 
uneven surface (A). These appearances are more evident with image 
enhancement (B). Corpus GIM can be distinguished from the normal 
straight/tubular glands of the corpus by a ‘groove type pattern’ similar 
to that of the antrum or villiform pattern of the intestine and may be 
appreciated with higher resolution technology on white light endoscopy 
(C). GIM in the antrum is more difficult to characterize as the normal 
glands are oblique. Additional features of GIM to aid diagnosis in the 
antrum include the light blue crest (LBC) and the marginal turbid band 
(MTB) (D). The LBC is a fine, blue-white line on the crest of the epithelial 
surface seen with NBI enhancement (Fine arrows in D). The MTD can be 
seen between the broad arrows. The numerous goblet cells characterise 
GIM (E & F).
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and either positive gastric parietal cell or intrinsic factor anti-
bodies. As GA affects the corpus in pernicious anaemia, biopsies 
should be taken from the greater and lesser curves (evidence level: 
low quality; grade of recommendation: weak; level of agree-
ment: 93%).

Biopsies should be undertaken in patients with endoscopic 
suspicion of GA, GIM or early neoplasia.

Current surveillance protocols stipulate random biopsies in 
specified locations according to the updated Sydney protocol 
(Figure 5). However, random sampling does not reliably foster 
correlation of endoscopic and histopathological findings and 
carries a risk of sampling error. By contrast, ‘directed’ biop-
sies of mucosal foci suspicious for GIM in areas of the updated 
Sydney protocol will drive quality control and ultimately propel 
endoscopy-led staging and risk stratification. This targeted 
biopsy strategy links endoscopic GIM detection with the well-es-
tablished OLGIM histopathological classification scheme. The 
aforementioned numerical endoscopic classification system 
for staging of GIM has been shown to correlate strongly with 
OLGIM and with the extent of GIM,150 further supporting this 
change in practice. The GDG did not agree on whether OLGA 
or OLGIM should be routinely used, principally because there is 
insufficient expertise or capacity for this to be routinely under-
taken. Individual units, however, may choose to adopt this risk 
stratification system.

survEillAnCE
Should individuals with gastric premalignant lesions undergo 
surveillance?

We recommend endoscopic surveillance every 3 years should 
be offered to patients diagnosed with extensive GA or GIM, 
defined as that affecting the antrum and body (evidence level: 
low quality; grade of recommendation: strong; level of agree-
ment: 100%).

We do not recommend surveillance in patients with GA or GIM 
limited just to the gastric antrum; unless there are additional 
risk factors such as a strong family history of gastric cancer or 
persistent H. pylori infection, then we suggest 3-yearly surveil-
lance (evidence level: low quality; grade of recommendation: 
strong; level of agreement: 93%).

We recommend that patients with non-visible LGD should 
undergo an immediate second endoscopy with enhanced imaging 
and extensive biopsy sampling, followed by a repeat endos-
copy within 1 year if no visible neoplasia is detected. If there is 
persistent, non-visible LGD, endoscopy should be repeated annu-
ally thereafter (evidence level: low quality; grade of recommen-
dation: strong; level of agreement: 100%).

We recommend that patients with non-visible HGD should 
undergo an immediate second endoscopy with enhanced imaging 
and extensive biopsy sampling. We recommend ongoing surveil-
lance at 6-monthly intervals for persistent, non-visible HGD. 
HGD should be discussed at the regional upper GI cancer 
MDT and referred to a clinician with the appropriate expertise 
(evidence level: low quality; grade of recommendation: strong; 
level of agreement: 100%).

surveillance of CAG
As the neoplastic cascade follows a multistep process from H. 
pylori-associated gastritis through GA and GIM to dysplasia,179 
it follows that surveillance of a high-risk population may lead to 
the detection of early gastric cancer. Furthermore, the evolution 
of endoscopic techniques such as ESD, with 5-year disease-free A
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survival rates of 99%,180 further supports the detection of early 
gastric cancer through surveillance.

Several factors influence the risk of progression to cancer, 
including the extent of atrophy and GIM and a family history 
of gastric cancer. A strong family history is defined as those 
with a first-degree relative or two or more second-degree family 
members with histologically proven gastric adenocarcinoma. 
Those at the highest risk with GIM in the antrum and corpus 
have a 9.8% cumulative 5-year incidence of cancer.26

Outcomes of endoscopic surveillance of premalignant conditions
No randomised controlled studies on the benefit of GIM surveil-
lance have been carried out. There are, however, observational 
data. A small UK study assessed the effect of endoscopic surveil-
lance of patients with GIM (specifically type III, incomplete 
GIM) every 6–12 months over a 12-year period. Of the 26 
patients surveyed, 11 developed gastric adenocarcinoma, which 
was limited to the mucosa or submucosa at the time of detection. 
Although four patients were lost to follow-up, in comparison 
with the unit as a whole, the proportion of early cancers was 
much greater in those patients surveilled.181

In a second study 166 patients with GIM, dysplasia, GA, ulcers 
or polyps were surveyed over 10 years and compared with 1753 
open-access endoscopy patients. Compared with the open-ac-
cess group, there were more stage I/II cancers (76% vs 23%) 
and an improved 5-year survival (50% vs 10%) in the surveil-
lance group. Of the patients surveilled, 93 had GIM, of whom 
10 developed gastric adenocarcinoma. In patients with GA and 
GIM, the risk of malignancy was 11%.182 Both the aforemen-
tioned studies, however, were conducted before the advent of 
high-resolution endoscopy and IEE, which makes it difficult to 
extrapolate to current practice.

A northern European study in low-incidence gastric cancer 
areas surveyed 279 patients with GA, GIM or dysplasia over a 
mean period of 57 months. Of these, 1.4% (four patients) were 
diagnosed with HGD or gastric cancer, of whom two were 
successfully treated by ESD and two by gastrectomy. All four 
patients whose disease progressed had extensive GIM as defined 
by the OLGIM stage. None of those with limited GA or GIM 
progressed. The overall risk of neoplastic progression was 0.3% 
a year.183

A number of studies have evaluated surveillance in pernicious 
anaemia and body-predominant atrophic gastritis; however, only 
one study has demonstrated the development of gastric cancer in 
2 of 56 patients at the time of a surveillance endoscopy, 3 years 
after the initial endoscopy.

The MAPS guidelines published in 2012 recommend that 
patients with extensive GA and/or extensive GIM should be 
offered endoscopic surveillance every 3 years.10 MAPS also 
recommends that patients with mild to moderate atrophy or 
GIM limited to the antrum do not need follow-up.

Cost-effectiveness of endoscopic surveillance of premalignant 
conditions
Early studies examining the cost-effectiveness of CAG surveil-
lance have obtained conflicting results, which is partly due to 
the widely ranging variation in prevalence and progression 
to cancer. Modelling undertaken by Yeh et al in 2010 in a US 
population found surveillance to be cost-effective for men over 
50 years with dysplasia treated by EMR with annual surveillance 
(cost per quality-adjusted life-year (QALY) was US$39 800), 
although for 10-yearly surveillance in those with any GIM 
(US$544 500).184 A more recent cost-utility economic analysis 

in a European population aged between 50 and 75 years aimed 
to assess the cost-effectiveness of endoscopic screening of the 
premalignant stomach using Markov modelling.185 The primary 
outcome was the incremental cost-effectiveness ratio (ICER) of 
a 3-yearly endoscopic surveillance versus no surveillance. Endo-
scopic surveillance every 3 years provided an ICER of €18 336, 
well below the adopted threshold of €36 575 corresponding to 
the proposed guideline limit of US$50 000. Moreover, robust-
ness analysis showed that in 78% of examined scenarios the 
model was cost-effective. Three-yearly surveillance was found to 
be more cost-effective than 5–10 yearly strategies. Two further 
studies from low to intermediate risk populations in Singapore 
using Markov modelling and cost-utility analysis found 1-yearly 
and 2-yearly surveillance were cost-effective, although 3-yearly 
intervals were not analysed.186 187 In conclusion, recent cost-ef-
fectiveness models support surveillance in CAG in populations 
at low to intermediate risk between 1-yearly and 3-yearly. These 
models did not investigate those with extensive CAG, where the 
risk of progression is greater and thus the cost-effectiveness is 
likely to be superior.

As the cancer risk of focal intestinal metaplasia of the cardia 
is poorly defined and appears much lower than short-segment 
Barrett’s oesophagus we do not recommend surveillance in this 
group.43

summary
Although there is a lack of randomised data on the survival 
benefits of surveillance for GIM, there is moderate evidence 
demonstrating progression of premalignant conditions, partic-
ularly extensive GIM, to gastric adenocarcinoma, and evolving 
data from surveillance studies. The cost-effectiveness data are 
also compelling. We do accept, however, as with surveillance 
of Barrett’s oesophagus, that surveillance of GA and GIM will 
remain controversial. We recommend a surveillance interval of 
3 years for those patients with extensive GA or GIM defined 
as that affecting the antrum and body. However, surveillance 
may not be appropriate for all patients with extensive atrophy 
and GIM, particularly the very elderly and those with multiple 
comorbidities where the benefit of surveillance may be offset by 
the risks of diagnostic endoscopy. For those with GA or GIM 
limited to the antrum, but with additional risk factors such as 
a family history of gastric adenocarcinoma and persistent H. 
pylori infection, we also recommend a surveillance interval of 
3 years. Persistent H. pylori infection is defined as that refractory 
to treatment. We also suggest, where possible, as with Barrett’s 
oesophagus surveillance, that endoscopy is undertaken on a 
dedicated screening list. The remit of these guidelines do not 
cover the management of HDGC.63

Surveillance of dysplasia
Although the risk of progression of dysplasia to gastric adeno-
carcinoma varies between studies, it is clear that HGD confers 
a greater risk of progression than LGD. Of patients with HGD, 
30% to 85% progress to cancer with follow-up periods of 
up to 5 years with an estimated annual incidence of 6%.25 44 
The overall risk of malignancy for LGD (combining mild and 
moderate dysplasia, as described in earlier classification systems) 
varies from 0% to 33% over follow-up periods of up to 
66 months.188–194 Two observational studies have shown progres-
sion rates of between 3% and 9%.190 191

Dysplasia in random biopsies also appears to increase the risk 
of cancer, possibly by as much as 6% a year.15 25 It is important 
to note that in those patients found to have incidental HGD 
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or cancer by random biopsies on the index endoscopy, 80% 
will have a detectable lesion by virtual chromoendoscopy.195 A 
finding of gastric dysplasia also carries a high risk of synchro-
nous gastric adenocarcinoma, with rates as high as 30% in some 
studies.196

The histopathological biopsy diagnosis may not be represen-
tative of the final histopathological grade on excision. This has 
been described in a meta-analysis of 16 studies including over 
3000 patients. Of patients initially diagnosed with LGD on 
biopsy, 25% were subsequently diagnosed with more advanced 
lesions after endoscopic resection.197 Of these, 16.7% were HGD 
and 6.9% were invasive lesions. A Korean series demonstrated 
a similar upgrade of diagnosis from LGD in 18.7% of cases.198 
Thus, the rate of underdiagnosis is not insignificant. These data, 
however, are discordant with the lower documented progression 
rates in larger series of up to 9%. The authors found that lesion 
size >2 cm, surface depression, absence of whitish discoloura-
tion, the presence of spontaneous bleeding and nodularity on 
endoscopic examination were the major risk factors associated 
with a higher histopathological grade on excision.197 198 In those 
patients who undergo surveillance, repeat or multiple biopsies 
appear to not substantially improve the accuracy of the initial 
diagnosis.199 200

Cases that are indefinite for dysplasia may also be under-
staged or overstaged, with up to 25% upstaged to dysplasia or 
cancer.201 202 We therefore recommend that patients who are 
indefinite for dysplasia are reviewed by an expert pathologist 
and undergo a repeat procedure with image enhancement.

Based on the current evidence, there are clear grounds to 
support the endoscopic resection of visible LGD and HGD, 
providing that the risk of endoscopic resection is justifiable 
for health reasons and is the preference of the patient. We suggest 
surveillance for HGD and LGD only if resection is not possible or 
appropriate, or if the dysplasia is not visible, or is the preference 
of the patient. For patients with LGD undergoing surveillance, 
we recommend surveillance intervals of 1 year with high-quality 
systematic endoscopy. If biopsies are negative for dysplasia after 
three consecutive endoscopies, then consider 3-yearly surveillance. 
For those with HGD undergoing surveillance, we recommend 
a repeat high-quality endoscopy, repeated 6-monthly thereafter. 
All visible dysplasia should be resected where appropriate. There 
are no cost-effectiveness studies on surveillance of either HGD 
or LGD, and it is unclear for how long surveillance should be 
continued. For those patients found to have non-visible dysplasia 
on random biopsies, we suggest an immediate systematic endos-
copy with enhanced imaging, if necessary in an expert centre.

Surveillance after EMR and ESD for dysplasia and early gastric 
cancer
The risk of neoplastic synchronous or metachronous lesions as 
well as recurrence after gastric ESD or EMR is high and varies 
between 10% and 20%.203–206 Therefore endoscopic surveillance 
is necessary. This will allow further diagnosis of early neoplastic 
lesions, which can then be removed endoscopically. Few data on 
the follow-up interval are available; however, most recurrences 
occur within the first year after resection.203 207–210 We suggest 
therefore that a follow-up endoscopy is undertaken 6 months 
after ESD or EMR of neoplasia, and if no lesions are identified, 
annually thereafter. This is in line with the Japanese and ESGE 
guidelines.211–213

Treatment: endoscopic therapy
What lesions are amenable to endoscopic removal?

How should these lesions be removed?

Are there criteria on histopathological assessment that deter-
mine prognosis and follow-up?

We recommend that all gastric dysplasia and early gastric 
adenocarcinoma should be resected en bloc (an EMR technique 
can achieve en bloc excision for lesions ≤10 mm in size, but only 
an ESD technique can ensure en bloc excision for lesions >10 mm 
in size) (evidence level: high quality; grade of recommendation: 
strong; level of agreement: 100%).

We recommend that complete (R0) endoscopic resection of 
gastric dysplasia and early gastric adenocarcinoma with the 
following features should be considered as curative:
1. LGD.
2. HGD.
3. Well or moderately differentiated intramucosal adenocarcino-

ma, irrespective of size and without ulceration.
4. Well or moderately differentiated intramucosal adenocarcino-

ma, <3.0 cm in size if ulcerated.
5. Well or moderately differentiated submucosal adenocarci-

noma, <3.0 cm in size, with superficial submucosal inva-
sion (Sm1; <500 μm submucosal invasion as measured in a 
straight line from the deepest fibre of the muscularis muco-
sae).

6. Poorly differentiated intramucosal adenocarcinoma, ≤2.0 cm 
in size (evidence level: moderate quality; grade of recom-
mendation: strong; level of agreement: 93%).

The histopathological features of early gastric adenocarcinoma 
associated with a higher risk of LNM after endoscopic resection 
include the following:
1. Poorly differentiated submucosal cancer, irrespective of inva-

sion depth below muscularis mucosae.
2. Signet ring cancer.
3. Lymphovascular invasion.
4. Depth of submucosal invasion ≥500 μm as measured in a 

straight line from the deepest fibre of the muscularis muco-
sae (evidence level: moderate quality; grade of recommenda-
tion: strong; level of agreement: 93%).

We suggest that, where possible, all cases considered for resec-
tion should be discussed in an MDT with the appropriate exper-
tise, including pathologists and therapeutic endoscopists. When 
there is no local expertise, patients should be referred to an 
expert centre. Before any therapeutic procedure is undertaken, 
the risks and benefits of endoscopic resection and surgery should 
be discussed with the patient to aid their decision-making.

These recommendations apply to the intestinal type of gastric 
cancer as defined by the Lauren classification.214 215 Diffuse-type 
adenocarcinoma carries a worse prognosis than the intestinal 
type, which appears to be independent of the T and N stage.215

The risk of LNM underpins endoluminal therapy for early 
gastric adenocarcinoma. This risk has to be weighed against 
the significant risk of morbidity and mortality following 
surgical resection. Endoscopic resection has become the 
preferred organ-preserving treatment for superficial gastric 
neoplastic lesions because of the low risk of LNM that these 
lesions portend. In a large series from the Far East, Gotoda et 
al reviewed the prevalence of LNM in 5265 gastrectomy speci-
mens. On multivariate analysis they found that none of the 979 
non-ulcerated lesions had LNM. Additionally, they found that 
none of the 145 well or moderately differentiated adenocarci-
nomas measuring <30 mm, those with submucosal invasion of 
<500 μm (Sm1), and those without lymphovascular invasion 
showed LNM.216 This supported the initial Japanese guide-
lines on the indication criteria for endoscopic resection of early 
gastric adenocarcinoma, which included intestinal-type adeno-
carcinoma, endoscopically diagnosed intramucosal cancer, lesion 
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size of ≤20 mm and non-ulcerated lesions.212 In a second large 
series, Hirasawa et al reviewed 3843 patients who underwent 
gastrectomy with lymph node dissection for poorly differenti-
ated adenocarcinoma. On multivariate analysis they found that 
lesion size of >20 mm, lymphovascular invasion and submucosal 
involvement were independent risk factors for LNM.217

Overall the two large series on surgically resected early gastric 
cancer demonstrate that the risk of LNM of superficial lesions is 
small (<1%) if the following criteria are met:
1. Well or moderately differentiated intramucosal adenocarci-

noma, irrespective of size and without ulceration.
2. Well or moderately differentiated intramucosal adenocarci-

noma, ≤3.0 cm in size if ulcerated.
3. Well or moderately differentiated submucosal adenocarci-

noma, <3.0 cm in size, with superficial submucosal inva-
sion (Sm1; <500 μm submucosal invasion as measured in a 
straight line from the deepest fibre of the muscularis muco-
sae).

4. Poorly differentiated intramucosal adenocarcinoma, <2.0 cm 
in size.

This led to the adoption of the expanded indications for 
ESD of early gastric cancer. The expanded criteria, however, 
should not be taken as absolute, particularly where the balance 
between risk and benefit of surgery is less clear. The original 
definition of early gastric cancer was defined in 1971 by the 
Japanese Society of Gastroenterology and Endoscopy as a carci-
noma limited to the mucosa and/or submucosa regardless of the 
lymph node status. This has recently fuelled much controversy 
as the survival of early gastric cancer is closely associated with 
the risk of LNM. We have therefore adopted the definition of 
adenocarcinoma limited to the mucosa and superficial submu-
cosa (Sm1; <500 μm), as that amenable to endoscopic resection.

Two recent series, one from the Far East and one from the 
West, assessed the outcomes of the extended indications. The 
series by Hasuike et al included 470 lesions, of which 466 
(99.1%) were resected en bloc and the curative resection rate 
was 67.4%.218 A similar Western series reported that en bloc 
resection was achieved in 81 of 91 lesions (89.0%) and curative 
resection was achieved in 67 of 91 lesions (73.6%).219 The risk 
of perforation in both series was reported to be up to 2.6%. 
However, the risk of delayed bleeding was lower in the Western 
series (2.2% compared with 6.2%). The higher curative resec-
tion and lower delayed bleeding rate in the Western series are 
encouraging, although the number of treated lesions was smaller.

Patient selection is key to achieving favourable outcomes 
with ESD for early gastric cancer. Patients who do not meet the 
expanded criteria for a curative outcome following gastric ESD 

are referred for radical surgery. In a multicentre retrospective 
study, Hatta et al developed a risk scoring system using multi-
variate logistic regression analysis of 1101 patients who had 
undergone radical surgery after failing to meet the criteria for 
curative endoscopic resection of early gastric cancer.220 They 
then validated the scoring system in a further 905 patients. They 
showed that the scoring system known as ‘eCura system’ (table 5) 
predicted cancer-specific survival in this cohort of patients. This 
scoring system is promising but will require further validation in 
other centres.

EMR (cap-assisted) was the initial technique used to resect 
superficial gastric neoplasia. However, this technique is unable 
to effectively resect lesions larger than 10 mm en bloc. In a 
recent meta-analysis comparing the efficacy of gastric ESD and 
EMR, the en bloc and R0 resection rates of EMR were found to 
be 51.7% and 42.4%, respectively.221 This, in turn, is associated 
with local recurrence rates as high as 30%.180 203 207 222–225 In 
a subgroup analysis of lesions smaller than 10–15 mm, it was 
noted that there was no difference in survival regardless of the 
endoscopic resection technique.

ESD was a technique developed to overcome the shortcom-
ings of gastric EMR, enabling the en bloc resection of lesions 
>10 mm. In a large series from the Far East of 1033 early gastric 
cancer lesions, Oda et al reported an en bloc resection and R0 
resection rate of 98% and 93%, respectively.226 Three meta-anal-
yses comparing the outcomes of EMR and ESD showed that ESD 
achieved higher en bloc resection rates (92% vs 52%; OR=9.69, 
95% CI 7.74 to 12.13), histopathologically complete resection 
rates (82% vs 42%; OR=5.66, 95% CI 2.92 to 10.96) and 
lower recurrence rates (1% vs 6%; OR=0.10, 95% CI 0.06 to 
0.18).221 227 228

The current Japanese Gastroenterological Endoscopy Society 
and ESGE guidelines recommend ESD as the preferred treat-
ment for most superficial gastric neoplastic lesions.211 229 
However, ESD is a technique that is in its infancy in the West, 
and the complication rates during early adoption can be high. 
In one European series of 75 patients who underwent gastric 
ESD, en bloc resection was achieved in 85.3% and R0 resec-
tion in 84.0%. However, the complication rate which included 
delayed bleeding and perforation was as high as 24%.230 Finally, 
it should be noted that signet ring cancer is not currently recom-
mended for endoscopic resection. However, prospective data 
will soon be published on the treatment of these lesions with 
ESD if they are <20 mm, which may alter this management 
strategy.

In summary we recommend, where appropriate, endoscopic 
resection as first-line treatment for all early gastric neoplasia in 
line with the Japanese extended indications, favouring ESD over 
EMR for larger lesions owing to the superior R0 resection rate. 
Surgery should be undertaken only when endoscopic resection is 
not considered curative or is the preferred patient option.

Treatment: pharmacological
Is there a role for other pharmacological therapies for example, 
COX inhibitors and antioxidants?

We do not recommend the use of NSAIDs or COX-2 inhibitors 
to reduce the risk of progression of premalignant lesions of the 
stomach (evidence level: moderate; grade of recommendation: 
strong; level of agreement: 100%).

We do not recommend the use of antioxidants as a means to 
reduce the prevalence of premalignant gastric lesions (evidence 
level: moderate; grade of recommendation: strong; level of 
agreement: 100%).

Table 5 eCura system

Weighted scores for risk factors

risk factors Points

Lymphatic invasion 3

Lesion size >30 mm 1

Positive vertical margin 1

Venous invasion 1

Submucosal invasion ≥500 μm 1

lymph node metastasis 
(lnm) risk groups Points risk of lnm (%)

Cancer-specific 
5-year survival (%)

Low 0–1 2.5 99.6

Intermediate 2–4 6.7 96.0

High 5–7 22.7 90.1
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NSAIDs, aspirin and COX-2 inhibitors
There are numerous examples of chronic inflammatory condi-
tions that predispose to cancer development. Meta-analyses and 
retrospective studies have demonstrated that there is a lower 
incidence of gastric cancer associated with regular, long-term use 
of NSAIDs, including aspirin.231–233 These are thought to reduce 
carcinogenesis by inhibiting cancer-associated prostaglandins, 
cytokines and angiogenic factors. However, their use has been 
limited by their other GI side effects, and there are few good-
quality, prospective trials to determine whether they can prevent 
the progression of premalignant gastric lesions.

Thus, attention has turned to COX-2 inhibitors, with trials 
particularly focusing on the use of rofecoxib, etodolac and 
celecoxib. However, there is limited evidence to support their 
use because of low-quality studies performed in heterogeneous 
populations in countries with a high incidence of gastric cancer. 
One placebo-controlled randomised control trial has been 
carried out, which explored the use of rofecoxib in reversing 
GIM in those cleared of H. pylori. It showed that there was no 
evidence that rofecoxib causes a regression in GIM over a 2-year 
period.234 Among the low-quality trials, a study using etodolac 
for patients who underwent endoscopic early cancer resection 
found a higher rate of metachronous cancer lesions in those 
treated with the COX-2 inhibitor.235 Only celecoxib has been 
suggested to provoke regression of gastric premalignant lesions; 
however, in general, these trials are limited to small patient 
numbers over short periods of time.236–238 A large Swedish popu-
lation-based, case–control study comparing 567 incident cases of 
gastric cancer and 1165 controls found that aspirin users had a 
moderately reduced risk of cardia and non-cardia gastric cancer 
(OR=0.7; 95% CI 0.6 to 1.0), although NSAID use had no 
protective effect in this study.239 A recent literature review of 24 
studies suggested that both aspirin and NSAIDs reduce the risk 
of gastric cancer with an RR of 0.7 (95% CI 0.62 to 0.80) and 
0.86 (95% CI 0.80 to 0.94), respectively.240 The dose–response 
analysis indicated that the risk decreased by 11% and 5% for 
2 years after a dose increment for both.

Further work is undoubtedly required to study the poten-
tial of celecoxib, aspirin and NSAIDs in the chemoprevention 
of premalignant gastric lesions—in particular, in well-designed, 
randomised, long-term follow-up trials in populations who have 
a low incidence of gastric cancer. Any benefit must be weighed 
against the known GI side effects of aspirin and NSAIDs.

Antioxidants
A limited number of trials have explored the use of antiox-
idants for chemoprevention of gastric premalignant lesions. 
Three studies have been performed, all in populations with a 
high incidence of gastric cancer and with generally disappointing 
results. Correa et al demonstrated some benefit for histopatho-
logical outcome at 6 years following ascorbic acid and β-carotene 
use, but this improvement was lost after 12 years.241 The other 
two studies did not show any benefit of using antioxidants in 
preventing the progression or causing regression of premalig-
nant gastric lesions.242 243

Endoscopic screening for gastric adenocarcinoma
Is there evidence to support the introduction of a population 
screening programme for glandular gastric cancer?

We suggest endoscopic screening should be considered in indi-
viduals aged ≥50 years with multiple risk factors for gastric adeno-
carcinoma (male, smokers, pernicious anaemia)—in particular, 
in those with a first-degree relative with gastric cancer (evidence 

level: low quality; grade of recommendation: weak; level of 
agreement: 100%).

We do not recommend endoscopic screening for gastric adeno-
carcinoma in the UK population (evidence level: low quality; 
grade of recommendation: strong; level of agreement: 100%).

Evidence for the effectiveness of endoscopic screening for 
prevention of gastric cancer has been gathered from studies 
conducted in high-risk populations (defined as an ASR >20 per 
100 000); in Japan and Korea (29.9 and 41.3, respectively).244 
These include five cohort studies and three case–control studies. 
Although there are no randomised control trials, the results 
of the available studies suggest a reduction in mortality from 
gastric cancer in screened populations. In the more recent 
regional Japanese cohort studies, there was a reduction in gastric 
cancer mortality (calculated as the standardised mortality ratio 
or adjusted RR) of 57% and 67% after a 5-year and 6-year 
follow-up.245–247 The earlier cohort studies from Japan and 
China were less convincing but were limited by a broad age 
distribution and poorly matched cohorts.248 249 The results of 
the case–control studies were equally variable with a reduction 
in gastric cancer mortality of between 20% and 80% in high-
risk populations in Japan and South Korea.250 251 Based on 
these results, the authors recommended endoscopic screening in 
regions with a high incidence of gastric cancer.

The test characteristics of endoscopic screening have been 
described in four studies. Hosokawa et al found the sensitivity 
of endoscopy to be 78% after comparing the gastric cancer 
incidence in those screened from a cancer registry.252 Similar 
sensitivities of 69% and 89% have been found across other 
cancer registries in Japan and South Korea.253–255 In the South 
Korean study the gastric cancer detection rate was 2.61 per 1000 
screening endoscopies, with a specificity of 96%.253

There have been two studies in low-incidence regions (defined 
as an ASR <10 per 100 000), such as the USA (3.9 per 100 000), 
assessing the cost-effectiveness of endoscopic screening. The cost 
of a single-screening endoscopy at the age of 50 in the general 
population was US$115 664 per QALY, suggesting that endo-
scopic screening was not cost-effective.184 256 Cost-effectiveness 
analyses in higher risk areas have demonstrated an ICER of 
US$44 098 and US$25 949 per QALY for annual and biannual 
screening endoscopy, respectively.186 In a study in Taiwan where 
patients at the age of 50 who had low levels of pepsinogen-I 
(<30 ng/mL) were offered endoscopy, the ICER was US$29 741 
per life-year gained.257

A Markov model of screening in an intermediate-risk popu-
lation (ASR of >10 and <20 per 100 000 population) for 
ages 50–75 years found that upper endoscopy combined with 
screening colonoscopy (every 10 or 5 years) had an ICER of 
€15 407/QALY and €30 908/QALY, respectively.258 Standalone 
endoscopic screening (every 5 years) had an ICER of €70 693/
QALY and pepsinogen screening an ICER of €143 344/QALY. 
This work suggests that endoscopic gastric cancer screening in 
conjunction with a scheduled colonoscopy may be cost-effec-
tive in countries with intermediate gastric adenocarcinoma risk 
such as in Eastern Europe or Portugal. These results imply that 
resources allocated to endoscopic colorectal cancer screening 
programmes could be used to provide gastric cancer screening, 
both for detection of high-risk individuals with extensive prema-
lignant conditions and patients with early gastric cancer.

Although there is insufficient evidence to support screening in 
low-risk populations, a recent study by Shawihdi and colleagues 
demonstrated wide variations in rates of elective gastroscopy 
within general practice populations. They showed that patients 
with oesophagogastric cancer belonging to practices with low 
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rates of gastroscopy were at increased risk of poor outcome. 
However, if the low referral practices increased to the mid-re-
ferral range, the crude cost per life-year saved for a hypothet-
ical scenario is £140 000, well above a suggested threshold of 
£25 000. Therefore despite the poorer outcomes, given the high 
costs, primary care physicians should follow a restrictive referral 
practice.259

A recent retrospective nationwide Taiwanese propensi-
ty-matched cohort study evaluating the impact of non-screening 
gastroscopy on gastric cancer-related mortality found that 
patients with gastric cancer who had undergone gastroscopy in 
the 5 years before the diagnosis of gastric cancer had a better 
survival than patients who had never undergone a gastroscopy 
or whose last gastroscopy was more than 5 years before the 
diagnosis. The authors found that gastric cancer was detected 
at an earlier stage in patients who had recently undergone 
endoscopy. The risk of gastric cancer in this study population 
is low to moderate. This is the first study showing a signifi-
cant survival advantage of recent endoscopy in patients with 
gastric cancer in a region of low to moderate gastric cancer 
incidence.260

There are factors apart from the premalignant stomach that 
confer a greater risk of gastric adenocarcinoma as described 
in the 'Risk factors for gastric adenocarcinoma' section. These 
include family history, particularly those with first-degree rela-
tives, pernicious anaemia with an annual incidence of 0.27% in 
unsubstantiated cases, older age, male and smoking. Ethnicity 
is also related to an increased risk, but this may be due to a 
higher prevalence of H. pylori. In individuals within low-risk 
populations who have additional risk factors as described above, 
screening endoscopy may be of value.

In summary, we suggest that only those with multiple risk 
factors for gastric cancer are considered for screening gastros-
copy from the age of 50. If the gastroscopy results are normal, 
then we would not recommend any further screening. Where 
CAG is diagnosed, this guideline should be followed.

diagnosis and management of epithelial gastric polyps
What are epithelial gastric polyps and how should they be 
managed ?

We recommend that the number of gastric polyps (or estimated 
number), location of polyps and size of largest polyp should be 
clearly documented (evidence level: low quality; grade of recom-
mendation: strong; level of agreement: 100%).

We recommend that gastric polyps other than FGPs should be 
biopsied for histopathological assessment (evidence level: low 
quality; grade of recommendation: strong; level of agreement: 
100%).

We recommend that photographic documentation should be 
undertaken for all polyps or representative polyps, if numerous 
(evidence level: low quality; grade of recommendation: strong; 
level of agreement: 100%).

We recommend that if adenomas or hyperplastic polyps 
are present, the background mucosa should be endoscopically 
assessed for GA, GIM, H. pylori and synchronous neoplasia 
(evidence level: moderate quality; grade of recommendation: 
strong; level of agreement: 100%).

We recommend that all adenomas should be resected when clin-
ically appropriate and safe to do so (evidence level: low quality; 
grade of recommendation: strong; level of agreement: 100%).

We recommend that a follow-up gastroscopy should be 
performed at 12 months after complete endoscopic excision 
of adenomas, then ongoing surveillance gastroscopy annually 

thereafter, when appropriate (evidence level: low quality; grade 
of recommendation: strong; level of agreement: 93%).

We suggest that hyperplastic polyps >1 cm, pedunculated 
morphology and those causing symptoms (obstruction, bleeding) 
should be resected. If present, H. pylori should be eradicated 
before re-evaluation for endoscopic therapy (evidence level: low 
quality; grade of recommendation: weak; level of agreement: 
100%).

We suggest that enhanced endoscopic imaging is used to aid 
characterisation of gastric polyps when there is diagnostic uncer-
tainty following white light examination (evidence level: low 
quality; grade of recommendation: weak; level of agreement: 
93%).

The scope of the guidelines is restricted to epithelial polyps, 
and thus neuroendocrine tumours and subepithelial polyps have 
been excluded. Gastric epithelial polyps can be mainly classified 
as three types107: FGPs, hyperplastic polyps and adenomatous 
polyps.

Fundic gland polyps
FGPs are the most prevalent type of gastric polyps (13–77%).261 262 
They are typically multiple, small (<1 cm) and located in the 
fundus and corpus. At endoscopy they appear pale, smooth, 
glassy, and transparent or translucent (figure 7). Their colour is 
either lighter or the same colour as the surrounding mucosa. Lacy 
blood vessels are seen through the translucent surface and the 
surface shows a pattern of fine grey dots. On enhanced imaging 
such as NBI, FICE or i-Scan, the surface architecture becomes 
more prominent. FGPs are usually not associated with an 
increased risk of cancer, unless in the context of FAP syndrome. 
However, larger FGPs (>1 cm) have been shown to be dysplastic 
in 1.9% and contain focal cancer also in 1.9%. FGPs are associ-
ated with long-term PPI use and can spontaneously regress when 
PPIs are stopped.263 There is no association with background H. 
pylori infection or gastritis.

Figure 7 Fundic glandular and hyperplastic polyps. A) Fundic 
glandular polyps seen in the corpus and body. They are either lighter 
or the same colour as the surrounding mucosa. B) On near view, 
with image enhancement, lacy blood vessels are seen through the 
translucent surface and the surface shows a pattern of fine grey dots. 
C) Hyperplastic polyps are smooth, red buttered with whitish exudates 
(fibrin) and are dome shaped. The surface vascular pattern is more 
prominent on image enhancement (D).
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Management of FGPs
Number, location, morphology and the size of the largest polyp 
should be documented. Representative pictures of the polyps 
should be taken. Diagnosis is easily made from the endoscopic 
appearance, as described above, but biopsy confirmation should 
be sought when in doubt. Large numbers of polyps (>20), 
young age (<40 years), dysplastic appearing polyps (where the 
typical surface and vascular architecture alter particularly when 
irregular) and the presence of duodenal adenomas should lead 
to exclusion of FAP.107 FGPs do not require excision unless they 
have atypical features. Size of >1 cm, antral location, ulcer-
ation or an unusual appearance should question the diagnosis 
of FGP and lead to excision.264 Targeted biopsies should be 
taken where excision is not undertaken. Patients receiving 
long-term PPIs should be re-evaluated for appropriateness of 
the PPI, dose of PPI and alternative treatments.263 There is no 
role for surveillance gastroscopy for FGPs, except in the setting 
of FAP.107

hyperplastic polyps
Hyperplastic polyps constitute 18–70% of all gastric polyps, are 
usually single or few in number and are more frequently observed 
in the antrum or adjacent to ulcers, stomas and gastrectomy 
sites. They appear as smooth, red buttered with whitish exudates 
(fibrin) and are dome-shaped (figure 7). They are usually small 
(0.5–1.5 cm), but may be larger and present as lobulated and 
pedunculated masses covered with superficial erosions. They are 
typically associated with H. pylori gastritis (25%), GA and GIM. 
Regression generally occurs after eradication of H. pylori (up to 
70%).108

Gastric hyperplastic polyps can reveal dysplasia (1.9–19%) 
and malignant transformation (0.6–2.1%),265–267 especially 
when >1 cm and in the postgastrectomy stomach.267–270 A 
dysplastic hyperplastic polyp is associated with an increased risk 
of synchronous neoplastic lesions in the surrounding mucosa of 
approximately 6% of cases.271–277

Small, white and flat plaques in the fundus have the appear-
ance of hyperplastic polyps with a foveolar pit pattern, but are 
areas of focal foveolar hyperplasia or more specifically, hyper-
plasia of the foveolar epithelium.278 These have been described 
as multiple white flat lesions (MWFLs) and appear to be more 
prevalent in those taking PPIs. Histologically, the biopsy spec-
imens from the MWFLs included fundic gland parietal cell 
protrusions and oxyntic gland dilatations. There was no evidence 
of intestinal metaplasia.279

Management of hyperplastic polyps
Diagnosis of hyperplastic polyps and the absence of dysplasia 
should be confirmed by histology. The remainder of the stomach 
should be carefully evaluated for synchronous neoplasia, 
degree and extent of GA and H. pylori. H. pylori eradication 
should be considered in all cases before endoscopic resection as 
many polyps will regress, and a repeat endoscopy carried out 
3–6 months after eradication.108 Polyps of >1 cm, peduncu-
lated polyp morphology or symptomatic polyps (obstruction, 
bleeding) should be completely resected.268 280 Even when H. 
pylori is present, those polyps >3 cm should always be resected 
as the risk of dysplasia and cancer is high.267 280 Endoscopic 
surveillance is recommended to monitor the risk of further 
gastric neoplasia where there is evidence of dysplasia, GA or 
GIM. The endoscopic surveillance interval should be deter-
mined by the stage of CAG.

Adenomatous polyps
Adenomatous polyps are usually single (82%), small (<2 cm) 
and located in the antrum and incisura angularis. Endoscopically 
they have a velvety pink lobulated appearance and can be sessile 
or pedunculated. In Western countries their prevalence varies 
between 0.5% and 10%.264 281 They are normally associated with 
a background of GA and GIM. Coexistence of a synchronous 
gastric adenocarcinoma has been found in up to 30% of patients 
with an adenomatous polyp. Moreover, 50% of adenomatous 
polyps >2 cm contain foci of adenocarcinoma.196 282

Management of gastric adenomas
Gastric adenomas carry a significant risk of progression to 
cancer and should be resected where appropriate. Diagnosis 
of adenoma and degree of dysplasia should be histologically 
confirmed before treatment is undertaken. A careful evaluation 
of the stomach should be carried out to identify synchronous 
neoplasia (30%), GA and GIM. Endoscopic resection is the 
preferred mode of treatment. An en bloc excision with ESD is 
advisable for sessile polyps >15 mm211 as the possibility of inva-
sive neoplasia in the adenoma is high and ESD reduces the risk 
of recurrence compared with EMR. A follow-up gastroscopy 
should be performed at 6–12 months after endoscopic resection 
of adenomas. Patients with adenomas should continue to have 
surveillance gastroscopy at yearly intervals where appropriate, 
depending on the number of polyps, their size and the highest 
grade of dysplasia.

Optical diagnosis of gastric polyps
Optical enhancement with technology, including NBI (Olympus), 
i-Scan (Pentax) and FICE (Fujinon) with or without near focus 
or magnification allows interpretation of the mucosal surface 
architectural patterns and vasculature. FGPs are characterised by 
small round pits and a honeycomb microvascular pattern (sensi-
tivity 94.7%, specificity 97.4%), whereas hyperplastic polyps 
display prolonged or villous pits and a dense vascular pattern 
(sensitivity 93.6%, specificity 91.6%).283 The NBI features of 
gastric adenomas have not been well defined, although a paler 
colour relative to the background mucosa and a slit-like crypt 
opening and regular white opaque substance, which corresponds 
to absorbed subepithelial lipid droplets, are often observed. The 
brown colour on NBI is due to the subepithelial vessels, which 
are obscured by lipid droplets accumulated above the subepi-
thelial vessels. A tubular, villous or ridged mucosal structure is 
generally observed as with colonic adenomas.153 284 285

Based on the National Institute for Health and Care Excel-
lence classification validated for colon polyps, a modified NBI 
classification system has been recently proposed in a retrospec-
tive evaluation by two expert reviewers to reliably diagnose 
low-risk gastric polyps (FGPs or hyperplastic polyps <1 cm) with 
the aim of eliminating the need for biopsy.286

Relative to the background mucosa, polyps were divided in 
two groups:
1. Lighter or same colour.
2. Darker.

‘Lighter or same colour’ polyps were further subdivided 
according to their vascular network in:
a. Isolated vessels.
b. No vessels.
c. Brown vessels surrounding white structures.

Polyps with same or lighter colour and with no vessels or 
isolated lacy vessels were FGPs in 97–100%. Polyps lighter or 
similar in colour to the background mucosa with a homogeneous 
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absence of surface pattern were FGPs in 94–100%. The sensi-
tivity and specificity for lacy vessels were 61–66% and 93–96%, 
respectively, for optical FGP diagnosis. If a lesion had either 
isolated lacy vessels or homogeneous absence of pattern, the 
negative predictive value for gastric adenoma or cancer was 
100%. The negative predictive value for colour the same or 
lighter than the background mucosa was 96–97%. Polyps with 
colour lighter or the same as the background mucosa, but >1 cm 
or showing brown vessels surrounding white structures, or those 
darker in colour, require biopsy. Although useful as a research 
algorithm for assisting decision-making, further studies and vali-
dation of this classification are required.

All polyps where the mucosal pattern is disorganised, irreg-
ular or absent (amorphous) are suspicious for neoplasia. Like-
wise, enhanced or irregular vascular patterns are suspicious for 
neoplasia, and targeted biopsies should be carried out.

In summary, IEE improves the visualisation of gastric polyps 
and allows the diagnosis of FGPs. Diagnosis of hyperplastic 
polyps and adenomas with IEE is less clear, but may aid in the 
diagnosis of HGD or cancer. We therefore have suggested that 
IEE is used in all polyps to aid diagnosis and direct biopsies.

It is important to emphasise that the evidence for the detection, 
characterisation and management of gastric polyps was gener-
ated using lower resolution endoscopes, and thus further studies 
are needed to investigate the accuracy of optical and targeted 
histological diagnosis with newer endoscopes. Currently, the 
evidence supports endoscopic resection rather than biopsy 
of many non-fundic glandular polyps given the likelihood of 
upstaging neoplasia.287 This is of particular importance given the 
risks of bleeding associated with gastric polypectomy.

EduCATion, AudiT, And bEnChmArks And rEsEArCh 
QuEsTions
Audit and benchmarks
The prevalence of GIM in patients undergoing endoscopy for 
dyspepsia is as high as 25% in European studies. The preva-
lence of GIM is influenced by ethnicity, infection rates with H. 
pylori, age and family history of gastric cancer. GIM is present 
in 100% of intestinal-type gastric cancer. Detection of GIM is 
therefore crucial as a first step in order to identify those at risk of 
gastric adenocarcinoma and may be an obvious benchmark as a 
quality standard for upper GI endoscopy. The prevalence of GA 
in Western populations is lower than GIM and varies from 0% 
to 8%, as previously described. We suggest a benchmark of 10% 
detection rate for GIM and/or GA in those patients undergoing 
investigation for upper GI symptoms.

Education
The miss rate for gastric cancer on endoscopy is high, and 
awareness of the endoscopic features of its precursors, GA and 
GIM, is low. We suggest that knowledge of these pathologies 
is incorporated into the new national gastroenterology curric-
ulum for higher training for gastroenterologists, surgeons and 
pathologists.

service and cost implications of the guidelines
An extensive service evaluation has not been conducted for this 
guideline. We have made an estimate of the likely additional work 
generated by their adoption. As discussed, in Western popula-
tions (Europe and USA) the overall prevalence of CAG in young 
men and women (<55 years) was 0–8.3%. In older age groups 
(>55 years), the prevalence was reported to be up to 13%20 and in 
the EUROGAST study <5%19 and 5.3% in those aged 55–64 years. 

Of the 1.7 million endoscopies performed each year in the UK, 
approximately 40% are upper GI procedures.288 Thus, in a unit 
performing a total of 10 000 procedures a year, 4000 will be upper 
GI endoscopies, of which approximately 200 patients will have 
CAG. Assuming endoscopic diagnostic accuracy of 100% and a 
CAG prevalence of 5%, this will give rise to 200 additional sets 
of Sydney biopsies, assuming the unit was not previously taking 
biopsy samples for CAG. This is likely to result in a repeat proce-
dure in a proportion of cases where IEE was not available during 
the initial endoscopy. There are no clear data to define the propor-
tion of CAG that extensively affects the stomach and therefore 
requires surveillance, but we have estimated this to be 40% of all 
CAG diagnosed based on our own experience. We estimate that 
there will be 130 patients per unit requiring surveillance endoscopy 
between 1 and 3 yearly.

Future research
This guideline aims to improve the standardisation of practice in 
the management of patients at risk of gastric adenocarcinoma. We 
envisage that improved endoscopic quality, and consequently the 
detection of CAG and early gastric neoplasia, with targeted surveil-
lance will improve the outcomes of gastric cancer. However, the 
effect of the guidelines on gastric cancer survival nationally is likely 
to be small, principally because only a small proportion of patients 
with gastric cancer will be detected by endoscopy at an early stage. 
Therefore, studies of cost-effective, non-invasive, population-based 
screening should be a research priority of the next 5–7 years. The 
other main priority is a measurable improvement in the quality of 
gastroscopy.

Quality standards (QA) and improvement (QI)
 ► We suggest that a QI bundle for upper GI endoscopy requires 

derivation and assessment as a priority for research in order 
to improve diagnostic rates of early gastric neoplasia and its 
precursors (GA and GIM).

 ► We suggest that quality indicators are required 
for systematic gastric surveillance endoscopy and 
photographic documentation.

Screening and surveillance
 ► We suggest pilot studies for non-invasive, population-based 

screening strategies for gastric cancer are a research priority.
 ► We suggest that a pilot study is required to assess the cost-ef-

fectiveness of endoscopic gastric cancer screening when 
combined with a screening colonoscopy.

 ► We suggest that further research is required to investigate the 
optimal surveillance strategy for CAG,

Diagnosis and staging
 ► We suggest that the accuracy and reproducibility of optical 

diagnosis and staging of GA and GIM need to be investi-
gated in a multicentre study.

 ► We suggest research to determine whether the severity and 
distribution of CAG categorised by OLGA and OLGIM 
accurately reflect cancer risk during follow-up.

 ► Cytosponge has been shown to detect cardia intestinal meta-
plasia,289 but more research is needed to see if this might be 
a tool to help identify cardia IM as a triage to endoscopy.

 ► We suggest that further research is required to investigate 
the risk of progression of histologically and serologically 
confirmed pernicious anaemia.

 ► We suggest that the natural history and risk of progression 
to cancer of visible and non-visible LGD requires further 
research. 

Prevalence
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 ► We suggest that further research is required to quantify more 
accurately the prevalence and extent of GIM in European 
endoscopy practice.

Planned review date
The guidelines should be considered for review in 5 years from 
the date of submission for publication, estimated to be November 
2023.
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