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Practice points 

• Post-endoscopy upper gastrointestinal cancer (PEUGIC) accounts for ~ 11% of upper GI 

malignancies nationally 

• PEUGIC represent missed opportunities for prevention and early detection 

• Avoidable delays in diagnosis are common 

• Sub-optimal assessment and management of premalignant upper GI disease and cancer-

related lesions, and administrative delays are contributory 

• A focus on endoscopy quality improvement and decision-making is key to prevention of 

PEUGIC 

• Endoscopy units should audit PEUGIC rates routinely and undertake root cause analysis  

 

Research agenda 

• Influence of endoscopy quality metrics on PEUGIC occurrence need to be evaluated 

• Interventions to prevent PEUGIC need to be developed and evaluated 

• Further research is needed to establish mechanisms underpinning differences in PEUGIC 

rates (by sex, morbidity and deprivation) 
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Abstract 

The overall prognosis of upper gastrointestinal cancers remains very poor. Early diagnosis is key to 

avoid morbidity and improve long-term survival. While gastroscopy is the gold standard diagnostic 

test, premalignant or malignant abnormalities may be overlooked or subject to sub-optimal 

management, leading to delayed diagnosis and patient harm. Patients with persistent symptoms 

after a “cancer-negative” gastroscopy may be given false reassurance. Upper gastrointestinal 

malignancies diagnosed within three years of a “cancer-negative”, index gastroscopy are defined as 

post-endoscopy upper gastrointestinal cancers (PEUGIC). They are surprisingly common, 

accounting for 11% of upper gastrointestinal malignancies internationally. Abnormalities in the 

endoscopy preceding diagnosis are very common, and include premalignant findings and cancer-

related lesions. Root cause analysis suggests deficiencies in endoscopy quality, decision-making 

and administration. This suggests avoidable PEUGIC cases, and crucially, an opportunity to 

improve endoscopy quality and outcomes. This narrative review summarises the epidemiology, 

presentation, contexts and root causes of PEUGIC and makes recommendations for clinical practice 

and research. 
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Introduction 

In the UK per annum there are 15700 incident cases of oesophago-gastric (OG) cancer with 12300 

related-deaths(1, 2). OG cancer collectively is the third highest cause of cancer-related mortality 

annually (behind lung and colorectal cancer) in the UK, accounting for 7.4% of all cancer-related 

deaths(1, 2). Unfortunately, most patients are diagnosed with advanced disease and as a result 

overall survival is poor: <17% survive to 10 years(3). Early diagnosis, before local and regional 

spread, permits treatments which are often better tolerated and less invasive with better long-term 

survival, however only 5.5% are currently diagnosed with T0/1 disease(4). Patients diagnosed at the 

earliest stage may undergo endoscopic resection, low-risk organ-preserving procedures with 

excellent long-term outcomes(5). Patients with localised invasive disease may be offered surgery 

with curative intent, with or without perioperative chemo/radiotherapy(6). However, surgery is 

associated with substantial morbidity and impaired long-term quality of life, and patients remain at 

high risk of recurrent cancer and death(6-8). Unfortunately, the majority(63%) diagnosed with OG 

cancer are managed on a non-curative pathway with palliative oncological therapy or best 

supportive care, focussing on symptom management and end-of-life care(6).  

 

Gastroscopy is the gold standard diagnostic test for premalignant and malignant upper 

gastrointestinal disease, permitting direct visualisation, photo (and video) documentation, tissue 

acquisition and therapeutic intervention(9). Gastroscopy also has the potential to prevent 

malignancy by diagnosing and treating premalignant lesions. However, while it is the current gold 

standard for OG cancer, gastroscopy does not have perfect diagnostic accuracy and not all OG 

cancers are initially detected. Malignancy diagnosed within three years after an index “cancer-

negative” gastroscopy are broadly defined as post-endoscopy upper gastrointestinal cancers 

(PEUGIC)(9, 10). On average, one cancer is diagnosed for every 56 gastroscopies performed(11). 

However, for every 400 “cancer-negative” tests performed, one will fail to detect an upper 

gastrointestinal cancer(12, 13). Assuming detectable disease at index endoscopy, the mean delay 

in diagnosis is 17 months (SD 8.5)(14-16). For avoidable PEUGIC, this is very likely to be clinically 
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significant: a modelling study has estimated even a three-month delay in definitive treatment for OG 

cancer leads to an absolute reduction in 10-year survival in those aged 30-60 years by 16%(17). 

The implications of failing to detect upper GI cancer are potentially serious: delayed diagnosis of 

aggressive epithelial malignancy limits treatment options and prognosis; and there are likely 

associated healthcare cost implications(17).  

 

An understanding of the epidemiology and root causes of PEUGIC represents an opportunity to 

prevent PEUGIC and facilitate early detection to improve patient outcomes. This narrative review 

summarises the definition(s), epidemiology, presentation, contexts and root causes of PEUGIC and 

makes preliminary recommendations for clinical practice. 

 

Definitions 

Published definitions of PEUGIC vary in the literature, but broadly refer to any epithelial upper GI 

malignancy (adenocarcinoma or squamous cell carcinoma) within the reach of a gastroscope 

(oesophageal, gastric and duodenal [to D2]) diagnosed within three years of an index (non-

diagnostic, “cancer-negative”) gastroscopy(9, 10). The definition is time-based and usually refers to 

malignancy diagnosed between 6 and 36 months after the index procedure(18, 19). As such, 

PEUGIC is an operational term and does not ascribe blame - not all PEUGICs are the result of 

undetected lesions or shortcomings in clinical decision making or administrative delays, and 

therefore, describing all PEUGIC as “missed” cancers is inaccurate.  

 

A detailed rationale for a 36-month upper time limit to define PEUGIC is lacking in the published 

literature, however is consistent with the World Endoscopy Organisation (WEO) definition of Post-

Colonoscopy Colorectal cancer (PCCRC) used for benchmarking services(20), (a definition which 

accounts for sample size considerations, a need to reflect contemporaneous practice and colorectal 

cancer biology) and the post-endoscopy esophageal neoplasia expert consensus (reflecting clinical 

Jo
urn

al 
Pre-

pro
of



Page 5 of 17 
 

pragmatism as 3 years rather than 5 years is the most commonly selected surveillance interval for 

non-dysplastic Barrett’s oesophagus)(10). While upper GI epithelial malignancies overall have a 

poor prognosis, they are a heterogenous group with differing tumour biology. One tacit assumption 

underlying the 36-month upper limit for PEUGIC is that it encompasses the mean sojourn time (in 

this context, the time period from asymptomatic endoscopically detectable malignancy to 

symptomatic diagnosis), for which evidence is lacking for oesophageal cancer, and limited in gastric 

cancer (~ 2 years)(21, 22). The threshold for somatic genome alterations which herald malignancy 

may occur at different rates: including slow accumulation in those who do not progress, and at the 

other extreme end of the spectrum, catastrophic somatic genome alterations, such as 

chromothripsis (chromosome shattering), which is well described in Barrett’s carcinogenesis(23), 

leading to rapid malignant progression, potentially accounting for PEUGIC in some cases (we 

speculate the minority).  

 

Similarly to WEO PCCRC definition, a 6-month grace period following the index gastroscopy is often 

applied, such that cancer diagnosed within 0 to 6 months are classified as detected rather than 

PEUGIC. In the context of UGI malignancy this distinction may enable more complex cases to be 

classified in the detected group, for example, Barrett’s high-grade dysplasia at index procedure 

upstaged to adenocarcinoma following endoscopic resection, or gastric ulcer with initially benign 

histology at index procedure with adenocarcinoma demonstrated on further evaluation 6 weeks 

later. The UK national PEUGIC root cause analysis (RCA) project team revised the grace period to 

3 months(24) given early experience indicating important lessons from avoidable PEUGIC cases 

diagnosed between 3-6 months. Similarly, to the WEO PCCRC definition, the PEUGIC definition is 

arbitrary and likely imperfect, however it has the major benefit of enabling a standardised approach 

to classification benefitting service evaluation and research efforts(20).  
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Once defined, PEUGIC can be further categorised into interval and non-interval cancers(19, 20). 

Interval cancers include cases identified before the next planned surveillance endoscopy. Non-

interval cancers are subcategorised into those identified at (type 1) or after (type 2) planned 

surveillance endoscopy, or when no further follow-up was arranged (type 3).  

 

Related terms to PEUGIC in the literature include site specific terms – PEEC (“post endoscopy 

esophageal cancer”) or oesophageal PEUGIC, PEGC (“post endoscopy gastric cancer”) or gastric 

PEUGIC, and specific to the context of Barrett’s oesophagus – PEEN (“post endoscopy esophageal 

neoplasia”) or PEBN (“post endoscopy Barrett’s neoplasia”), both defined as Barrett’s high-grade 

dysplasia / adenocarcinoma within 6 to 36 months of the negative index procedure(14, 25, 26). 

 

Epidemiology 

PEUGIC are surprisingly common internationally, accounting for 10.7% (95% confidence interval 

[CI] 8.0 to 13.7%; 23 studies) of all upper GI cancers(14, 27-51).  There is marked variation in these 

proportions globally (I2 = 99%), with heterogeneity explained by differences in PEUGIC definition 

(lowest rates observed with shortest time frame), PEUGIC site (7% for oesophageal and 11.9% for 

gastric PEUGIC), and gastroscopy indication (highest rates observed in surveillance or screening 

populations rather than unselected diagnostic procedures)(14). In the international literature, there 

are no significant differences in age at diagnosis (mean difference -0.16, 95% CI -1.50 to 1.19 

years; 8 studies) between PEUGIC and initially detected upper GI cancers. In Western populations 

women were more likely to be diagnosed with PEUGIC than detected UGI cancers compared to 

men (OR 1.30, 95% CI 1.16 to 1.45; 13 studies). There are no significant differences between 

ethnicity and PEUGIC. 

 

From an English perspective, while the PCCRC rate has improved over time (from 9% in 2005 to 

6.5% in 2013, p <0.01)(52), PEUGIC rates have not and appear to have risen slightly (from 8.4% in 
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2009 to 8.9% in 2018, p = 0.03)(18). A population-based study demonstrated marked variation in 

the adjusted PEUGIC rate (between 3.8% to 14.7%) in 129 English endoscopy providers between 

2014 to 2018(18). Such unwarranted variation strongly suggests avoidable PEUGIC and an 

opportunity to improve endoscopy quality and patient outcomes. Among the English population 

diagnosed with OG cancer (98801 cancers of which 9078 were PEUGIC), the main demographic 

risk factors for PEUGIC were younger age (age < 60 vs over 80, OR 1.92; 95% CI 1.79 to 2.08), 

female sex (OR 1.29; 95% CI 1.23 to 1.46), lower deprivation (index of multiple deprivation quintile 

1 [least deprived] vs 5 [most deprived] OR 1.16; 95% CI 1.08 to 1.25) and higher co-morbidity 

burden (Charlson comorbidity index ≥ 5 vs 0, OR 5.06; 95% 4.45 to 5.76)(18). The mechanisms 

underpinning these associations are unclear, but may reflect differences in symptomatic 

presentation and the endoscopist’s assumed pretest probability of GI malignancy, differential use of 

sedation, differential procedure tolerance, and shared risk factor profiles between comorbidities and 

malignant disease (e.g. alcohol and smoking with oesophageal squamous cell carcinoma).  

 

Presentation 

Symptom profiles of patients with PEUGIC and initially detected upper GI cancers differ. Compared 

to initially detected cancers, patients with PEUGIC less commonly present with alarm symptoms (OR 

0.46, 95% CI 0.28 to 0.78), in particular dysphagia (OR 0.37, 95% CI 0.19 to 0.73) and weight loss 

(OR 0.58, 95% CI 0.35 to 0.97) and are more likely to present with reflux (OR 2.64, 95% CI 2.25 to 

3.10)(14). Gastric PEUGIC are less commonly associated with anaemia (OR 0.29, 95% CI 0.18 to 

0.49). On average, PEUGICs when diagnosed are significantly smaller when measured 

endoscopically compared with initially detected cancers, and were diagnosed at an earlier cancer 

stage(32, 37, 43, 46). These observations are all consistent – smaller, more subtle lesions (if present 

at the index procedure), may be more easily overlooked or subject to sampling error, and less likely 

to present with alarm symptoms and advanced disease. Assumed low expectation for malignancy in 

patients presenting with lower risk symptoms, in a wider UK context of low yield diagnostic 

gastroscopy(53), may impair cancer detection. The prevalence of individual endoscopic findings at 
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the initial “cancer-negative” endoscopy preceding diagnosis of PEUGIC are common. Abnormalities 

were reported in 76% and 83% with gastric and oesophageal PEUGIC, respectively(14). The most 

common premalignant findings in the index procedure preceding diagnosis of PEUGIC are Barrett’s 

oesophagus (28.5%) and gastric atrophy (1.9%); and the most common cancer-related lesions were 

oesophageal ulcer (31.3%), oesophageal stricture (16.5%) and gastric ulcer (15.5%)(18). PEUGIC 

which arise in the same segment as these listed abnormalities, implies avoidable cases and learning 

opportunities to improve practice.  

 

PEUGIC in the context of Barrett’s oesophagus is important. Forty percent of PEUGIC arise in 

patients with Barrett’s oesophagus(19). A recent systematic review demonstrated 90.7% of Barrett’s 

high-grade dysplasia / adenocarcinoma is detected at or within 6 months of diagnosis of Barrett’s 

oesophagus, 2.5% is diagnosed within 6 to 36 months (PEEN/PEBN) and 6.8% is incident 

neoplasia, diagnosed after 36 months(26). Compared to non-dysplastic Barrett’s oesophagus at 

index procedure, confirmed low grade dysplasia is a risk factor for PEEN/PEBN (OR 13.2, 95% CI 

2.6 to 66.7)(14, 34). Preliminary results of PROSPERO, a prospective multicentre study of 

protocolised diagnostic gastroscopy with mandated 10-picture standard photodocumentation and 

standardised biopsy protocol of the oesophagus and stomach demonstrated only a quarter of cases 

with gastric atrophy / intestinal metaplasia are suspected endoscopically, suggesting an 

unrecognised burden of the premalignant stomach(54). 

 

Root cause analysis 

The British Society of Gastroenterology (BSG) and Association of Upper Gastrointestinal Surgeons 

of Great Britain and Ireland (AUGIS) recommends that endoscopy units audit their PEUGIC rates 

and undertake a root cause analysis of contributing factors(9). Exploring the plausible explanations 

for the occurrence of PCCRC informed the quality improvement initiatives to reduce their 

incidence(52, 55) Based on the WEO PCRCC classification(20), Kamran et al. developed a 

PEUGIC root cause analysis system to categorizes PEUGICs into 6 groups based on the most 
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plausible explanation (see table 1)(19). Categories B, D and F are considered definitely avoidable, 

and categories A and C are considered possibly avoidable and category E, unavoidable. This 

system has been applied to determine the aetiology of PEUGIC in two NHS trusts in 89 PEUGIC 

cases(19). Seventy percent of PEUGICs were considered potentially avoidable. In 45% the delay in 

diagnosis was felt to have adversely impacted the patient’s outcome. Fifty two percent arose in 

patients with a detected abnormality (focal or cancer-associated lesion or premalignant condition) 

either with (17%) or without (35%) adequate assessment and decision-making. In those without 

detected abnormalities (43%), PEUGIC arose as a possible missed lesion either with (9%) or 

without (34%) adequate assessment or decision-making. Following this work, the UK national 

PEUGIC RCA audit, a landmark project to improve understanding of the causes of PEUGIC at a 

national level to inform preventive strategy, led by Professor Nigel Trudgill, has been launched in 

144 NHS hospitals, with data collection now completed(56). While the final report is eagerly 

awaited, important lessons for endoscopists and endoscopy units are emerging(57). 

 

Implications for clinical practice 

In the UK, most NHS endoscopy services achieve accreditation from the Joint Advisory Group on 

Gastrointestinal Endoscopy (JAG)(58). This involves annual evaluation of clinical services against 

standards and engagement in continuous quality improvement. JAG also oversees the governance 

and quality assurance of all gastrointestinal endoscopy training and accreditation of endoscopists 

for independent practice(59). The impact of the BSG and JAG initiatives in improving endoscopy 

quality is well documented and likely accounts for the lower observed rates of post-colonoscopy 

colorectal cancer (PCCRC) in England over time and compared to other countries(52, 59, 60). Such 

initiatives are underpinned by high impact observational research(52, 61-64) and root cause 

analysis(55, 65). Given high national PEUGIC rates, quality improvement in diagnostic gastroscopy 

is now a major priority of the BSG and JAG, and key lessons from the national PEUGIC RCA project 

will almost certainly influence quality improvement recommendations(9).  
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Emerging evidence from the epidemiology of PEUGIC and RCA suggest key lessons for practicing 

endoscopists and endoscopy service providers (see Table 2). A wider psychological shift among 

endoscopists may be needed – moving away from an expectation of normality to one of heightened 

vigilance and professional curiosity – concern for and awareness of PEUGIC generally and 

improved anticipation for detecting subtle mucosal abnormalities (even if the pretest probability 

would ordinarily be perceived to be low – younger/female patients/presenting with reflux remain at 

risk). Other specific recommendations include the importance of ensuring excellent mucosal 

visualisation (including assessment of vascular pattern) and taking sufficient time to achieve this 

(thorough mucosal cleaning to clear residue, mucus, and bubbles using suction, washing with 

water, Simethicone or N-Acetyl Cysteine, and near views of the mucosa to sufficiently assess 

mucosal detail); meticulous photo-documentation; routine use of image enhancement (e.g. narrow 

band imaging in the oesophagus and stomach); upskilling in lesion recognition (particularly 

squamous dysplasia, early squamous cell carcinoma, Barrett’s neoplasia, the premalignant stomach 

and early gastric adenocarcinoma), classification and delineation; optimising patient tolerance 

through sufficient sedation; generous biopsies from cancer-related lesions (oesophageal strictures 

or oesophageal or gastric ulcers); strict endoscopic follow-up of oesophageal / gastric ulcers and 

grade C or D oesophagitis (initiated by endoscopist and supported with robust administrative 

provision); a very low threshold for repeat a procedure if inadequate views were obtained (e.g. due 

to poor tolerance or significant residue that cannot be cleaned) or if clinical concerns persist despite 

negative biopsies (e.g. oesophageal stricture or abnormal gastric mucosa potentially heralding linitis 

plastica). Confirmed Barrett’s low-grade dysplasia can herald more advanced oesophageal 

neoplasia(34), which would support early repeat gastroscopy (e.g. within 8 weeks) in this group with 

a Barrett’s specialist.  

 

At a service level, improved triage for UK endoscopy services is required to optimally allocate 

limited endoscopic resource to patients with the highest pretest probability of important pathology 

(such as premalignant and malignant disease), replacing the current widespread practice of low 
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yield (and defensive) gastroscopy(53, 66). Gastroscopy lists more enriched with pathology could, in 

turn, support more vigilant practice amongst endoscopists (diminishing an expectation of normality) 

and reducing the number of procedures per list would permit longer examination times(9, 67), and 

allow endoscopists to focus on quality rather than throughput. Dedicated surveillance lists have 

been shown to improve dysplasia detection in the context of Barrett’s oesophagus(68, 69) and given 

that oesophageal PEUGIC arise in the context of Barrett’s surveillance, more widespread adoption 

will likely be needed. However, given the burden of oesophageal neoplasia following diagnosis of 

Barrett’s oesophagus sits outside of Barrett’s surveillance (90% of high-grade dysplasia / 

adenocarcinoma are diagnosed within 6 months(26), wider upskilling of the endoscopic workforce is 

a priority. The occurrence of PEUGIC is arguably the most important performance indicator of 

gastroscopy quality. As part of the JAG accreditation scheme, endoscopy units are now expected to 

detect PEUGIC, undertake RCA and provide feedback to endoscopists where PEUGIC has 

occurred.  

 

Conclusion 

Delays in diagnosis of upper gastrointestinal malignancy lead to stage migration and missed 

opportunities for less morbid and/or curative treatment, and may lead to premature death. PEUGIC 

are common, most are avoidable and often result in delays in treatment and worse outcomes. 

Lessons from the epidemiology and root causes of PEUGIC represent an ongoing opportunity to 

improve practice at the individual and service level, to improve gastroscopy quality and prevent 

PEUGIC. 
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Table captions 

 

Table 1: Categorisation of post-endoscopy upper gastrointestinal cancers (PEUGIC) based on the 

most plausible explanation (Adapted from Kamran et al(19). Lesions referred to include focal or 

cancer-associated lesions (e.g. oesophageal ulcer or stricture, reflux oesophagitis [Grade C or D], 

gastric ulcer) or premalignant lesions (e.g. Barrett’s oesophagus, gastric atrophy or intestinal 

metaplasia) 

 

Table 2: Endoscopist and service-level practice recommendations to prevent PEUGIC. 
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Table 1 
 
PEUGIC 
categorisation 

Explanation 

A Lesion detected, adequate assessment and decision-making but 
PEUGIC still occurred 

B Lesion detected, inadequate assessment or decision-making 

C Possible missed lesion, endoscopy and decision-making adequate 

D Possible missed lesion, endoscopy or decision-making inadequate 

E Deviated from management pathway but appropriate (patient 
choice or clinical decision was not fit for further investigations) 

F Deviated inappropriately from management pathway (administrative 
delays) 
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Table 2 

 
Endoscopist  

Awareness and concern for PEUGIC 

Heightened vigilance with lower threshold to expect premalignant / malignant disease 

Slow down, take time to complete high-quality examination 

Clean mucosa and remove bubbles (e.g. suction, water, simethicone or n-acetyl cysteine) 

Appreciate mucosal and vascular detail (e.g high definition WLE, image enhancement, e.g. 
NBI)  

Meticulous photodocumentation 

Upskilling in lesion recognition (e.g. early squamous and Barrett’s neoplasia, and premalignant 
stomach) 

Upskilling in lesion delineation and classification 

Optimise sedation 

Generous biopsies from oesophageal strictures and oesophageal / gastric ulcers 

Strict endoscopic follow-up of oesophageal and gastric ulcers, and grade C or D oesophagitis 

Very low threshold for repeat endoscopy if poor tolerance or inadequate views 

Consider sampling error – low threshold for early repeat endoscopy and biopsies if clinical 
concern (oesophageal stricture, oesophageal / gastric ulcer, consider linitis plastica, confirmed 
Barrett’s low-grade dysplasia) 

Service  

Triage to enrich lists with pathology and avoid low yield endoscopy 

Reduce the number of procedures per list and allow sufficient time to focus on quality for both 
diagnostic and surveillance procedures 

Strict endoscopic follow-up of oesophageal and gastric ulcers (robust administration support) 

Dedicated Barrett’s surveillance lists 

Regular PEUGIC root cause analysis – inform endoscopists concerned and wider team, with 
emphasis on shared learning 

Abbreviations: NBI, Narrow band imaging; PEUGIC, post endoscopy upper gastrointestinal 
cancer; WLE, white light endoscopy 
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Practice points 

• Post-endoscopy upper gastrointestinal cancer (PEUGIC) accounts for ~ 11% of 

upper GI malignancies nationally 

• PEUGIC represent missed opportunities for prevention and early detection 

• Avoidable delays in diagnosis are common 

• Sub-optimal assessment and management of premalignant upper GI disease and 

cancer-related lesions, and administrative delays are contributory 

• A focus on endoscopy quality improvement and decision-making is key to prevention 

of PEUGIC 

• Endoscopy units should audit PEUGIC rates routinely and undertake root cause 

analysis  
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Research agenda 

• Influence of endoscopy quality metrics on PEUGIC occurrence need to be evaluated 

• Interventions to prevent PEUGIC need to be developed and evaluated 

• Further research is needed to establish mechanisms underpinning differences in PEUGIC 

rates (by sex, morbidity and deprivation) 
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