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Summary

This narrative review summarizes a selection of clinically- important novel gastrointestinal developments, presented and 
discussed at the virtual Gastro Update Europe. The selected topics, fully referenced, refl ect what the distinguished faculty 
considered of vital importance to be communicated to the astute busy gastro-hep clinician who is eager to stay abreast of 
important novel developments. Whenever appropriate a personal comment or addition was added to further raise the edu-
cational value of this review. Given its narrative character, statements and conclusions are largely expert opinion- based, and 
referencing within this summary is limited to the included slide images.
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Резюме

В данном обзоре в повествовательной форме кратко изложены клинически важные передовые исследования пред-
ставленные для обсуждения на конференции Gastro Update Europe 2020.

По мнению выдающихся лекторов данная информация является жизненно необходимой в практике клинициста 
в области диагностики и лечения желудочно- кишечных заболеваний. Для повышения образовательной ценности, 
краткое резюме докладов сопровождается личными пояснениями автора обзора.

Учитывая повествовательный характер обзора, выводы и заключения в значительной степени основаны на мне-
ниях экспертов, а ссылки в настоящем резюме ограничиваются включенными слайд- изображениями.

Конфликт интересов. Авторы заявляют об отсутствии конфликта интересов.
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Novel upper gastrointestinal developments
Peter Malfertheiner (Germany)

Th e prevalence of gastroesophageal refl ux disease (GERD) 
is rising worldwide, peaking in the elderly. Newly added 
to the traditional modalities to diagnose GERD (endos-
copy / biopsy; high resolution manometry; pH monitor-
ing; pH-Impedance monitoring) is mucosal impedance 
testing, either by probe or balloon- based technology. Th e 
balloon mucosal impedance catheter detects changes in 
esophageal mucosal integrity over a 10 cm long segment 
of the esophagus during endoscopy. Th e high impedance 
of the normal healthy mucosa falls as mucosal infl amma-
tion and barrier disturbance develops. Such technology 
may reduce the need for prolonged ambulatory wireless 
pH monitoring.

A newcomer in pharmacotherapy is a non-bicarbonate 
containing alginate, which was shown in monotherapy 
to relieve refl ux symptoms in patients without esopha-
gitis, comparable to proton pump inhibitors (PPIs). Th e 
effi  cacy of the novel acid blocker (p- CAB) vonoprazan 
in alleviating symptoms and healing of esophagitis was 
confi rmed in several Asian countries and shown to be at 
least equipotent to PPI. So far, no data from Europe have 
been presented. If and when p- CABs will be available in 
Europe is uncertain.

Mangement of heartburn during pregnancy and lac-
tation always causes some concern. Mild symptoms 
may be adequately treated with antacids, alginates or 
sucralfate. If symptoms persist, H2RAs can be used. PPIs 
(classifi ed as ‘low risk’) have been used, even during the 
fi rst trimester, but a recent systematic review revealed 
that PPI use was associated with an increased risk of 
congenital malformations with an Odds Ratio (OR) of 

~2 in case-control studies.
PPI-non responsive or PPI refractory GERD occurs in 

at least ~30% of patients. Th is was confi rmed in a recent 

American population- based study, showing that 54% of 
3.229 participants taking daily PPIs had persistent GERD 
symptoms. When analysing such data, it is obviously es-
sential to discriminate functional heartburn from GERD. 
An expert review panel defi ned functional heartburn as 
retrosternal burning pain or discomfort which persists 
despite maximal PPI therapy, taken appropriately before 
meals during a 3-month period.Instead of PPI such pa-
tients are better treated with tricyclic antidepressants or 
selective serotonin reuptake inhibitors. Whether patients 
with PPI-refractory heartburn can profi t from intra- 
lower-esophageal sphincter application of radiofrequency 
energy (Stretta) was evaluated in a sham-controlled trial 
but the outcome was negative. Perhaps more interest-
ing are the results obtained by adding a novel bile acid 
sequestrant as adjunct to PPI in refractory patients. In 
a placebo- controlled trial involving 280 patients, the 
weekly heartburn severity score decreased almost 60% 
by adding 1500 mg of the bile acid binder which was well 
tolerated – also, regurgitation improved. More studies 
are awaited to confi rm these intriguing fi ndings. Also, 
the more potent acid blocker vonoprazan was evaluated 
in 124 patients with ongoing symptoms and abnormal 
esophageal acid exposure despite appropriate PPI therapy. 
Vonoprazan led to normalisation of esophageal acid ex-
posure and signifi cantly improved symptoms and healed 
erosive esophagitis.

Is there a place for surgery for patients with refrac-
tory heartburn? Th is was evaluated in a randomized 
American trial involving 78 patients, comparing laparo-
scopic Nissen fundoplication to omeprazole + baclofen 
+ despiramin or to omeprazole monotherapy. Th e re-
sults published in the New England Journal of Medicine 
are shown below, indicating that fundoplication may 
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benefi t a small highly- selected subset of refractory pa-
tients. Whether the novel non-surgical modalities such as 
transoral incisionless fundoplication or electrical sphinc-
ter stimulation can mimic the shown surgical results is 
not known (Figure 1).

Adequate diagnosis of GERD and its distinction from 
functional or hypersensitivity- related heartburn and ad-
equate therapeutic recommendations becomes increas-
ingly challenging for the practicing clinician, confronted 
with a plethora of diagnostic and therapeutic possibilities 
and looking for clinical guideline help.

Esophageal columnar metaplasia or Barrett Esophagus 
(BE) is a well known risk factor for esophageal adeno-
carcinoma but the vast majority of cancer patients have 
no prior diagnosis of BE. To raise the detection rate of 
BE, a randomised trial was conducted in British general 
practice clinics involving

13.514 patients on long-term acid suppressant therapy 
comparing usual care versus investigation with esopha-
geal cytology using the cytosponge- trefoil factor proce-
dure, followed by endoscopy if trefoil factor positive cells 
were found. One year aft er enrolment, BE was diagnosed 
in < 1% in the control group versus 2% in the intervention 
group which included a few patients with dysplasia and 
cancer. Other modalities for detection of BE are also 
being explored and time will tell which one is ultimately 
clinically useful. Some investigators even voice the pos-
sibility of combining screening colonoscopy with upper 
intestinal endoscopy looking for esophageal and gastric 
mucosal metaplasia.

Eosinophilic Esophagitis (EoE) remains a rich source 
of basic and clinical research. Th e traditional therapeutic 
possibilities include dietary allergen exclusion, PPIs 
and various topical corticosteroids such as budesonide 
and fl uticasone. Th e effi  cacy of 2 x 1 mg oral viscous 
budesonide was compared to 2 x 880 mcg fl uticasone 
multidose inhaler in a controlled 8 week trial. Both 
products showed a comparable improvement in mu-
cosal eosinophil count, endoscopy and dysphagia score. 
Note that the list of topical cortocosteroids now includes 
budesonide orodispersible tablets and fl uticasone orally 
disintegrating tablets. In a network meta-analysis of 17 
controlled trials, involving 1.011 patients and 15 thera-
peutic modalities, 2 x 1 mg budesonide orodispersible 
tablets turned out to be most eff ective therapy in adults 
whereas fl uticasone was the preferred drug in children.

Another therapeutic novelty is a monoclonal antibody 
(RPC4048) against IL-13, an important cytokine in the 
eosinophilic pathway. In a randomised trial, weekly ad-
ministration of 180 or 360 mg of anti- IL- 13 versus placebo 
for 16 weeks revealed a signifi cant improvement in the 
endoscopy and histology score and in global assessment 
of disease severity, also in patients refractory to corticoste-
roids. Th is trial was extended open label for one year with 
a weekly 360 mg dose and showed continued improvement 
with mainly respiratory or nasopharyngeal infectious ad-
verse eff ects in a minority of patients. Th is study supports 
the dominant role of IL-13 in eosinophilic pathogenesis.

Another novelty is Dupilumab, a monoclonal that in-
hibits both IL-4 and IL-13, thereby strongly impeding the 
Th 2 infl ammatory pathway. In a phase 2 control trial in 47 
patients with active EoE dupilumab improved histology, 
endoscopy and dysphagia score and was generally well 
tolerated. Further studies are needed to help the clinician 
in his/her therapeutic selection between existing and 

forthcoming biologics, based upon effi  cacy, safety and 
cost-eff ectiveness.

Helicobacter pylori (HP) infection of the stomach re-
mains clinically highly relevant, despite some waning 
interest in certain countries. Th at HP eradication coun-
teracts the development of gastric adenocarcinoma was 
again nicely shown in a Swedish population- based cohort 
study following

95.176 individuals who had received HP eradication 
therapy between 2005–2012. Overall only 0.1% devel-
oped cancer and the risk decreased over time aft er erad-
ication of the infection, stressing again the importance 
of HP infection as a major driver of gastric malignancy. 
Another important study evaluated the effi  cacy of HP 
eradication in individuals with a family history of gastric 
cancer in fi rst- degree relatives. In 3.100 fi rst degree rel-
atives, HP eradication therapy was compared to placebo 
with a follow-up of 9.2 years. Gastric cancer incidence 
decreased from 2.7% in the placebo arm to

1.2% in the treatment arm and from 2.9% when in-
fection persisted to 0.8% when infection was eradicated. 
Such fi ndings again emphasize the importance of a thor-
ough medical history taking, which should always include 
a detailed family history.

Remember the earlier published algorithm for sec-
ond-line eradication treatment: – [bismuth quadruple or 
fl uoroquinolone triple / quadruple] aft er failure with [PPI 
/ amoxicillin / clarithromycin triple]; -[fl uoroquinolone 
triple / quadruple] aft er failure with[bismuth quadruple]; 

-[bismuth quadruple or fl uoroquinolone triple / quadru-
ple] aft er failure with [non-bismuth quadruple therapy]? 
Should it not be better to recommend antimicrobial sensi-
tivity testing aft er initial eradication failure? Th is question 
was studied in a randomised trial involving 382 patients, 
comparing susceptibility- guided therapy versus empiric 
bismuth quadruple therapy [14 days of esomeprazole 20 
mg, bismuth 2 x 220 mg, 3 x amoxicillin 1000 mg, 3 x 
metronidazole 400 mg]. Per protocol eradication rates for 
susceptibility- guided versus empiric therapy were respec-
tively 98% and 98% and per intention-to-treat 92% and 
85% indicating that sensitivity testing was not superior to 
properly chosen empiric therapy. Are there other options 
in case of eradication failure in our current environment 
of increasing antimicrobial resistance? In a randomised 
study in 455 HP treatment- naive dyspeptica, 14 days of 
rifabutin- based triple therapy [omeprazole 120 mg, amox-
icillin 3000 mg, rifabutin 150 mg] was compared to an 
active comparator [omeprazole 120 mg, amoxicillin 3.000 
mg]. Th e intention-to-treat eradication rates, measured 
with the urea breath test, were respectively 84% versus 
58%. No rifabutin resistance was detected but diarrhea was 
induced in ~10%. Th e outcome was somewhat diff erent in 
another retrospective study of 423 dyspeptics with failed 
prior eradication attempts, where 12 days of rifabutin tri-
ple [esomeprazole 40 mg, rifabutin 150 mg, amoxicikkin 
2 x 1000 mg] was compared to 10 days of quadruple with 
Pylera [capsules containing 140 mg bismuth subcitrate, 
125 mg metronidazole, 125 mg tetracycline]. Th e cure rates 
with rifabutin triple versus Pylera quadruple were respec-
tively 62% and 88%. It would appear that the effi  cacy for 
rifabutin- based therapy decreases according to previous 
therapy failures which does not occur for Pylera- based 
quadruple. It may well be that the future of HP eradication 
therapy will be simplifi ed to dual therapy with a pCAB – 
amoxicillin combination. Th is was shown in a multicenter 
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Japanese study of 335 infected treatment- naive individuals, 
comparing 7 days of dual therapy [vonoprazan 20 mg + 
amoxicillin 750 mg twice / day] versus triple therapy [vo-
noprazan 20 mg + amoxicillin 750 mg + clarithromycin 
200 mg twice / day]. Th e eradication rates for dual versus 

triple for clarithromycin susceptible strains was respec-
tively 86% vs 95% and for clarithromycin resistant strains 
92% vs 76%. In the era of rising antimicrobial resistance, 
dual therapy with vonoprazan and amoxicillin may well 
become a new fi rst-line therapy.

Small bowel diseases and infections
Gerhard Rogler (Switzerland)

Celiac Disease (CeD) is a complex immune- mediated 
gluten- sensitive enteropathy, occurring in ~1% of the 
population but 5 times higher in fi rst- degree relatives 
of CeD patients. HLA haplotypes DQ2 and DQ8 are 
present in > 90% and high-risk genotypes are more 
frequent in familial cases.

Interestingly caesarean delivery and high ingestion 
of gluten in children with HLA risk alleles during early 
childhood increases the incidence of Ce D. Non-celiac 
gluten intolerance and / or non- celiac gluten sensi-
tivity (NCGS) can aff ect up to 15% of the population. 
Enhanced anti-gluten IgG antibodies are also present 
in NCGS patients but the IgG subclass diff ers from 
CeD patients: more IgG1 and IgG3 in CeD and more 
IgG4 in NCGS. Besides the role of gluten, also amylase/
trypsin inhibitors (ATIs), present in wheat and resistant 
to breakdown in the intestine, have been identifi ed 
as inducers of innate immune responses via interac-
tion with toll-like receptor 4 in NCGS. Sourdough 
fermentation of wheat degrades ATI tetramers as the 
pH drops below 4 due to activation of aspartic proteases, 
whilst in yeast fermentation, where pH remains above 
4, ATI tetramers remain intact and may induce barrier 
damage. Th ese novel fi ndings have to be added to the 
symptom- generating high FODMAP content of wheat. 
Intestinal microbiota play a key role in modulating gut 
barrier integrity and immune / infl ammatory respon-
siveness. Dysbiosis has been described in CeD patients, 
showing depletion of benefi cial species such as lactoba-
cillus and bifi dobacteria and enrichment of potentially 
pro-infl ammatory bacteria such as Veillonaceae etc. In 
general, a gluten-free diet reduces bacterial richness but 
changes in microbiol composition may diff er. In healthy 
subjects, a gluten-free diet causes depletion of benefi cial 
species such as Bifi dobacteria and enrichment of opor-
tunistic pathogens such as Enterobacteriaceae and E. 
coli whereas in CeD and NCGS patients, a gluten-free 
diet tends to re-equilibrate the microbiota populations 
by lowering the pro-infl ammatory species.

Undoutedly, the role of the microbiome is of fun-
damental importance in disease pathogenesis but we 
are just at the beginning of tackling its bewildering 
complexity, its composition determinants, its barrier- 
modulting eff ects, its toxins and its immune / infl am-
matory driving capabilities.

New population- based data have been published 
regarding longevity and ultimate outcome of CeD pa-
tients. A Finnish study evaluated 12.803 well docu-
mented CeD patients and found no increased mortality 
overall, nor from all-cause or gastrointestinal malig-
nancy or cardiovascular disease, except for a 2.36 times 
higher mortality from lymphoproliferative diseases. 
Diff erent results were obtained in a Swedish study in-
volving 49.829 CeD patients followed for a median of 
12.5 years. Compared to matched controls, there was 

a small but signifi cant increase in mortality risk, overall 
cardiovascular, cancerous and respiratory. Assessment 
of the strictness of folllowing a gluten-free diet in large 
cohort studies is almost impossible, yet a strictly fol-
lowed life-long gluten-free diet may be a key variable as 
illustrated in a recent study where 16.776 Danish sub-
jects with antibody- positive serum samples but without 
a formal CeD diagnosis were followed-up. Undiagnosed 
and subsequently untreated CeD was associated with an 
increased incidence of gastrointestinal, breast, uterus, 
head and neck cancer and of cardiovascular disease. 
Th ese are shocking results which do stress the impor-
tance of making a proper diagnosis and careful fol-
low-up of dietary instructions. Self-reported adherence 
rates to a gluten-free diet in CeD patients is usually high 
but unintentional gluten exposure may be more com-
mon than realized. Using novel antibodies that specifi -
cally detect gluten immunogenic peptides, exposure to 
gluten was detectable in over half the patients, stating 
full adherence to a gluten-free diet. How safe is occa-
sional voluntary ingestion of gluten which was present 
in 8% of a recent CeD study? Th e mean estimated gluten 
amount was 185 g / year, consumed for an average of 9 
years. Of these non-compliant patients, 75% reported 
no symptoms and only 23% had anti-transglutaminase 
IgA antibodies. Th e above studies show that there is 
a degree of overt but also of covert gluten intake in CeD 
patients following a gluten-free diet.

Meticulously following a gluten-free diet life-long 
is diffi  cult. Th at is the main driver for ongoing studies, 
looking at alternative possibilities beyond a gluten-free 
diet, shown in the fi gure below (Figure 2).

Gluteinases, such as latiglutenase can only break 
down minimal amounts of gluten. Zonulin inhibitors 
such as larazotide may help to tolerate inadvertent glu-
ten intake. Whether blocking TG2 is helpful and safe is 
so far uncertain as TG2 is important in wound healing. 
Th is also holds for blocking HLA DQ2/8. Anti- Il-15 is 
being studied in refractory (pre- T cell lymphoma) CeD 
patients but several safety issues need to be considered. 
Studies with gluten vaccines, such as Nervax2 are also 
ongoing.

Overall, the celiac dream of a normal, small intes-
tinal mucosa while consuming gluten is still far from 
being achieved.

Most cases of microbial- related intestinal infl amma-
tion are caused by inadvertently consuming food that is 
contaminated with Campylobacter jejuni (the leading 
cause of foodborne bacterial enteritis), Salmonella, 
Escherichia coli or Listeria. In an important Danish, 
population- based cohort, patients were followed-up 
aft er a positive stool culture for Campylobacter conci-
sus, Campylobacter jejuni, non-typhoidal Salmonella 
or negative culture. Interestingly, microscopic colitis 
developed in ~6% aft er C. concisus infection, compared 
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to 0.6% aft er C. jejuni and 0.4% aft er salmonella. Earlier, 
mainly Australian studies had also pointed to a poten-
tial role of C. concisus in causing intestinal infl amma-
tory disorders.

A newcomer is Covid-19 enteritis, where the virus 
enters the enterocytes aft er binding to the ACE-2 recep-
tor, expressed in enterocytes and also in cholangiocytes. 
Gastrointestinal symptoms such as nausea, vomiting, 
watery diarrhea, and abdominal pain may occur in 
up to a third of infected patients and can occasionally 
precede the respiratory symptoms.

Gastrointestinal symptoms are common during 
and aft er chemotherapy. Out of 241 patients, ~20% 
reported chronic fecal incontinence and ~30% ongoing 
diarrhea, caused in ~50% by small intestinal bacterial 
overgrowth (SIBO) and in ~40% by not previously 
described bile acid malabsorption. SIBO has now also 
been found in some patients suff ering from functional 
dyspepsia. In a randomised trial, 24 SIBO positive dys-
peptics were treated for 2 months with placebo or 3 x 
100 mg ursodeoxycholic acid (UDCA), shown in animal 
studies to have antibacterial and anti-infl ammatory 
eff ects. UDCA caused a signifi cant improvement of the 
dyspeptic complaints and of the lactulose- breath test 
results. SIBO is also common in patients with abdom-
inal symptoms aft er bariatric surgery. Breath testing 
with glucose (75 g / 250 ml) was positive in over 80% 
of about 100 such patients. A positive test was related 
to age, female gender and PPI use but not to the type 
of bariatric surgery.

Improvement was obtained in ~60% aft er sequential 
gentamicin / metronidozole or metronidazole mono-
therapy.

Th e frequency of Clostridiodes Diffi  cile (C.diff ), 
a Gram-positive, spore- forming and toxin- producing 
anaerobe, is rising, in part related to antimicrobial 
use, old age and hospital admission. Medical therapy 
consists of vancomycin, fidaxomicin and less met-
ronidazole and fecal microbiota transplantation for 
severe cases. Recently, oral vancomycin prophylaxis 
has been suggested and indeed a recent systematic 
literature review, involving 2.174 patients at risk, re-
vealed a roughly 4 fold reduction in C.diff  infection. 
Also, Saccharomyces boulardii has been explored in 
the prevention of hospital onset C.diff  infection. Co-
administered to hospitalized patients, prescribed an-
tibiotics frequently linked to C.diff  infection, reduced 
the risk from 0.82% to 0.56%. Finally, C.diff  vaccination 
is being explored in healthy adults and was shown to 
be safe, well-tolerated and immunogenic, raising toxin 

A and B specifi c neutralising antibodies, and is going 
to be tested in phase III trials.

More than 30 million travelers are aff ected per year 
with Traveller’s Dairrhea (TD). Culture- independent 
diagnostic techniques have changed the approach to 
the diagnosis of enteric pathogens. Especially the use 
of high-throughput multiplex PCR panels has enabled 
better precision and more rapid results. However, latent 
infections or asymptomatic colonization cannot be 
distinguished from active, clinically-  signifi cant in-
fections and mixed infections are more oft en identifi ed 
compared to using routine culture technology. Such 
a multiplex PCR panel (covering 13 enteric bacteria, 4 
protozoan parasites and 5 viruses) was positive in 75% 
of symptomatic and in 57

% of asymptomatic travellers. Enteroaggregative 
E.coli was present in 40%, enterotoxigenic E.coli in 34% 
and enteropathogenic E.coli in 32%. Th e only patho-
gens signifi cantly associated with diarrhea were en-
teropathogenic and enterotoxigenic E.coli. Protozoan 
parasites were not detected. Such results challenge the 
widespread use of multiplex- PCR approaches as so far 
only diarrheagenic E.coli seem related to symptom-
atology. Increasingly, multidrug resistance, including 
resistance to fl uoroquinolones and third- generation 
cephalosporins is observed in E.coli strains causing 
traveller’s diarrhea. Over 50% of travellers returning 
from Southeast Asia, and close to 50% returning from 
Northern Africa are colonized with multidrug- resistant 
Enterobacterales. All this provides further evidence 
for the need to restrict the use of antimicrobial agents 
and the need for continuous monitioring of multidrug 
resistance.

Dietary emusifi ers and other food additives such 
as nanoparticles have been associated with intestinal 
disease. Th e European Food Safety Agency (EFSA) 
regulates the amount of such additives, but method-
ologies to measure the actual food content and overall 
consumption are suboptimal.

Potential pathogenic mechanisms associated with 
food additives are illustrated in the fi gure below (Fi-
gure 3).

Emulsifi ers and nanoparticles have been shown to 
have eff ects on gut microbiota, mucosal barrier and 
infl ammatory pathways. Silicon dioxide and titanium 
dioxide accumulates in human tissues, especially jeju-
num and ileum. We do not know at present the exact 
consequences of the numerous food additives, but in 
all probability they will turn out to be non-negligeable 
contributors to pathophysiology and disease.

Novel large bowel developments
Jaroslaw Regula (Poland)

One in 10 new colorectal cancers (CRC) occurs now in 
individuals younger than 50 years, which is a doubling 
of the incidence since the early 1990s and 3 out of 4 do 
not have a family history. Colonic and rectal cancer is 
estimated to rise to respectively 11% and 23% by 2030 
in < 50 years old individuals. Why is there a predom-
inance of distal, especially rectal cancer? Can this age 
change be related to environmental factors as sugest-
ed by the high incidence in the Missisipi Delta and 
Appalachia regions, known for poverty, unemployment, 

poor access to health care and perhaps high exposure 
to agricultural toxins and fertilisers? Or does the ge-
netic predisposition diff er according to age category as 
suggested in the fi gure below (Figure 4).

Or, are there changes in the microbiome as a key 
driver for colonic cancer? A mega-analysis of close to 
30.000 British CRC patients, matched with 137.000 
controls revealed a dose-dependent eff ect of oral anti-
biotic use, mainly targeting anaerobes, in raising the 
risk of colonic but not rectal cancer. All these alarming 
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fi ndings stress the urgent need for new risk assessment 
algorithms, including family history, BMI, smoking, 
alcohol, physical activity, fasting glucose, red meat and 
vegetable consumption, folate, NSAID and antimicro-
bial use, etc. combined with acompilation of genetic 
factors. Evaluation of such risk predictive models is 
ongoing and will need to be applied, also in Europe. 
Help is coming for the overburdened pathologists as 
artifi cial intelligence with deep learning modalities can 
detect microsatelite instability and mismatch- repair 
defi ciency in standard hematoxylin- eosin stained slides 
with 95% sensitivity and 67% specifi city.

Almost all European countries have embarked on 
CRC screening and surveillence, many with FIT as 
a selector for colonoscopy or with straight colonoscopy. 
Th e problem of interval cancer is not solved and how 
far the interval between colonoscopies can be extended 
is still uncertain. Obviously, the quality of the colo-
noscopy is of paramount importance. Characteristics 
of a high-quality colonoscopy is based upon high ce-
cal intubation rate, excellent bowel preparation and 
colonoscopist experience, expressed by high adeno-
ma detection rate > 20%. Th e fi gure below illustrates 
the impact of colonoscopy quality for interval cancer 
incidence ratio’s, closely resembling the not shown 
mortality ratio’s (Figure 5).

A single negative, high quality screening colonos-
copy provides an incidence and mortality reduction 
lasting up to 17.4 years. High quality versus low quality 
examination reduces the CRC incidence from 74% to 

21% and the mortality from 85% to 60%. Elimination 
of low quality colonoscopy should be of top priority.

Chronic mesenteric ischemia is a rare but severe 
incapacitating disease that is under- appreciated and 
under- treated in clinical pratice. European guide-
lines were recently published in the UEG Journal 
(2020;8:371). Classical symptoms are – postprandial 
abdominal pain 10–30 min aft er meals, lasting 1–2 
hours; – permanent abdominal pain aggravated by 
eating; – weight loss; -fear of eating; – potentially pro-
gressing to oft en fatal acute intestinal infarction. Th e 
basic pathophysiological disturbance responsible for 
the pain is the impossibility to raise the mesenteric 
blood fl ow by 30–100% aft er meals to comply with the 
increased oxygen demand. Leading causes of ischemia 
are – atherosclerotic vascular stenosis; -median arcuate 
ligament compression of the celiac artery; – mesen-
teric venous thrombosis; -vasculitis; – non-occlusive 
mesenteric ischemia, related to insuffi  cient mesenteric 
microcirculation in patients with cardiac failure, pul-
monary hypertension, severe anemia and vasospastic 
conditions. Helpful diagnostic tests in case of a sus-
picious history are upper gastrointestinal endoscopy, 
duplex ultrasound, CT / MRI – angiography, contrast 
angiography etc. A newcomer in this fi eld is the per-en-
doscopy use of a visible light- spectroscopy catheter, 
measuring mucosal oxygen saturation in the antrum, 
bulb and descending duodenum. Th erapy consists of 
surgical revascularisation or percutaneous mesenteric 
artery stenting of transluminal angioplasty.

Novel developments in upper intestinal endoscopy
Oliver Pech (Germany)

A systematic review of multi- national studies collected 
10.632 patients with esophageal columnar metaplasia 
(Barrett esophagus / BE) detected during the fi rst index 
endoscopy for refl ux symptoms. Th is cohort consisted of 
80% male gender, mean age 59 years and average BE length 
of 3.5 cm. Th e prevalence of low grade (LG)-dysplasia was 
10% and of neoplasia (combining HG-dysplasia and ade-
nocarcinoma) was 7%, varying from 4–10%. Th e authors 
suggest that a neoplasia detection rate of at least 4% could 
be used as an endoscopy quality indicator (comparable to 
the adenoma detection rate in the colon).

Is there over-utilization of surveillance endoscopy 
in BE patients without dysplasia (NDBE)? Guidelines 
recommend surveillance endoscopy every 3–5 years 
in case of NDBE. Endoscopy data of close to 800.000 
patients from an American GI Quality improvement 
consortium registry were analysed: close to 60.000 (some 
7.5%) were related to BE. Mean BE length was 2.3 cm, 
86% non- dysplastic, 6% indefi nite / low grade and 1.5% 
high grade dysplasia and ~5% missing data. Th e fi gure 
below shows the stunning fi ndings (Figure 6).

In 30% there was non-compliance with the guide-
lines; several reasons including fi nancial incentives 
may explain the shift  to early suveillance. It is perhaps 
wise at this point to refresh the European surveillance 
guidelines for NDBE: – irregular Z-line / BE < 1 cm: no 
surveillance; – maximum extent < 3 cm: 5 years; – maxi-
mum extent < 10 cm: 3 years; maximum extent > 10 cm: 
referral to expert center; – beyond age 75 years and no 
prior dysplasia: no further surveillance.

Many studies have shown that (pre)-malignant le-
sions are oft en subtle and diffi  cult to detect during 
endoscopy. In the upper intestinal tract, up to 25% 
of mainly early cancers are missed (BE cancers 25 %; 
gastric cancers at least 10%). Could real-time artifi cial 
intelligence, either machine learning or artifi cial neural 
networking, help in the detection of upper gastrointes-
tinal cancer? A gastrointestinal artifi cial intelligence 
diagnostic system was developed based upon ~1 million 
endoscopic images from over 80.000 chinese patients. 
Th e diagnostic performance was equal to that of expert 
endoscopists. Artifi cial intelligence using deep neural 
networking was also evaluated in the prediction of 
the infi ltration depth of esophageal squamous cancer. 
Overall accuracy was 91% for artifi cial intelligence 
compared to 89.6% for expert endoscopists and was 
shown to reliably diff erentiate cancer up to submucosal 
level 1 (which can be curatively treated with submu-
cosal dissection) from deeper infi ltrating malignancy.

Artifi cial intelligence has also been evaluated for qual-
ity improvement of upper intestinal endoscopy, where 
oft en full systematic mapping of the entire stomach sur-
face is not obtained, by monitoring the presence of blind 
spots. Th e system was based upon deep convolutional 
neural networking and deep reinforcement learning and 
used to monitor the blind spots in 324 Chinese patient 
videos, compared to the analysis by expert endoscopists. 
Th e blind spot rate dropped signifi cantly from 22% to 
6%, helping to create a more complete photodocumen-
tation report with limited inspection time lengthening 
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from 4.24 min to 5.03 min. It is to be expected that 
artifi cial intelligence – based platforms, of which many 
are in development, will be incorporated in all fi elds of 
endoscopy, improving the overall quality, particularly of 
the less-experienced endoscopist.

Peroral endoscopic pyloromyotomy (G-POEM) has 
been added to pyloric balloon dilation and Botox injec-
tion to the endoscopic therapeutic treatment of severe 
gastroparesis. Th e procedure is illustrated in the fi gure 
below (Figure 7).

Ten studies involving 281 patients were meta-an-
alysed with the [gastroparesis cardinal symptom 
index] and the [4 hour solid- phase gastric emptying 
scintigraphic test]. Overall G-POEM was clinically 
successful, improving gastroparesis symptoms and 
scintigraphic gastric emptying in these early follow-up 
studies. Th e complication rate was limited mainly re-
lated to bleeding, pneumoperitoneum and abdominal 
pain. More evaluations are needed to select the best 
responders and to clarify the long-term effi  cacy.

Mortality of acute esophagogastric variceal bleeding 
varies around 20% at 6 weeks aft er onset. Data from 
bleeding registries show that a signifi cant proportion 
of such patients have a delay of > 24 hours before expert 
endoscopy was carried out. Is early application, within 
2 hours of onset, of hemostatic powder (hemospray) 

useful as a bridge to more defi nite endoscopic therapy, 
carried out within 24 hours aft er admission, in more 
stabilized patients? A randomized trial involving 86 
Egyptian patients were studied using a combined pri-
mary end point of endoscopic hemostasis and clinical 
hemostasis. Th e primary endpoint was not achieved 
in 5/43 of the hemospray group compared to 12/43 of 
the control group. Hemospray could be considered as 
a bridge to defi nitive treatment with band ligation or 
injection of cyanoacrylate for gastric varices.

Several studies have evaluated the impact of direct 
oral anticoagulants (DOACs), which are increasingly 
prescribed, on bleeding risk related to endoscopy. What 
follows is a summary of the take-home messages from 
those studies: – risk of intraprocedural bleeding may 
be as high as ~5% in low-risk endoscopies with biop-
sies in patients who did not omit the DOAC morning 
dose; – delayed bleeding does occur more oft en when 
DOAC treatment is resumed earlier than recommended 
in the European guidelines; – routine peri-endoscopic 
bridging with heparin substantially increases the risk of 
bleeding without providing any clinical benefi t; – short-
term interruption of anticoagulation, as recommended 
by the European guidelines, appears to be a safe and 
eff ective strategy for containing bleeding events and 
minimising thromboembolic risk.

Novel developments in biliopancreatic endoscopy
Marco Bruno (Netherlands)

Prevention of post- ERCP pancreatitis remains of major 
concern; defi nite risk factors are: young age, female gen-
der, suspected Oddi sphincter dysfunction, history of 
recurrent pancreatitis or previous post- ERCP pancre-
atitis, and absence of chronic pancreatitis. Preventive 
measures include: – rectal non-steroidal anti-infl amma-
tory drugs (NSAIDs) such as 100 mg indometacin or di-
clofenac; – protective short 5-Fr pancreatic duct stent; – 
peri-procedural Ringer- hyperhydration. Comparing 
dose escalation from 100 mg to 200 mg indometacin 
was evaluated in a randomized trial involving over

1.000 patients. Indometacin dose escalation did not 
confer any advantage and the adverse events were also 
similar. Current practice should therefore be continued 
according to the 2014 European guidelines.

Despite a multidisciplinary approach, distinguishing 
between benign and malignant bile duct strictures 
remains challenging. Pooled literature data of brush 
cytology show a sensitivity and specifi city of diagnosing 
malignancy of respectively 45% and 99%, and of targeted 
intraductular biopsy of 48% and 99%. An overview of 
various combination modalities is shown in the fi gure 
below (Figure 8).

Can detection of genomic alterations in ERCP-
obtained biliary specimens be of diagnostic help in de-
tecting malignancy? A 28-gene ‘next Gene Sequencing 
panel’ (BiliSeq) was evaluated in 252 patients with 
indeterminate bile duct strictures. Th e sensitivity and 
specifi city of BiliSeq for malignant strictures was re-
spectively 73% and 100%. In comparison, sensitivity 
and specifi city for elevated serum Ca19.9 and abnormal 
histopathology were respectively 76% & 48% and 69% 
& 99%. Th e combination of BiliSeq and histopathol-
ogy increased the sensitivity to 83% and maintained 

a specifi city of 99%. BiliSeq improved the sensitivity of 
histopathology from 35% to 77% for biliary brushings 
and from 52% to 83% for biliary biopsies. Among pa-
tients with primary sclerosing cholangitis, BiliSeq had 
a sensitivity of 83% compared to 8% for histopathology. 
Besides improved diagnostic capability, genetic analysis 
may also have therapeutic consequences, shown by 2 
patients with ERBB2-amplifi ed cholangiocarcinoma, 
receiving a trastuzumab- based regimen. All these ge-
nomic developments are promising and one may even 
speculate whether examination of bile collected from 
the duodenal lumen would be an appropriate substrate 
for such genetic determinations.

A recurring theme relates to the need for urgent 
ERCP within 24 hours aft er admission in predicted 
severe biliary pancreatitis. Guidelines recommend 
that: – there is no indication for urgent ERCP in pre-
dicted mild pancreatitis; – that urgent ERCP should 
be performed in patients with gallstone pancreatitis 
with concomitant cholangitis; and suggest that ERCP 
might be benefi cial in patients with cholestasis but 
without cholangitis. It is unclear whether urgent ERCP 
is benefi cial in patients with gallstone pancreatitis 
without cholangitis and without signifi cant cholestasis 
although this is commonly done in clinical practice. 
Unfortunately, almost all previous randomised studies 
had important shortcomings. A recent study re-eval-
uated urgent ERCP with sphincterotomy in patients 
with predicted severe acute gallstone pancreatitis. Out 
of a large group of well over 1.000 acute pancreatitis 
patients, 232 were randomized to urgent ERCP+ sphin-
terotomy versus conservative treatment. Th e primary 
endpoint of combined mortality or major complication 
dropped from 43% in the conservative group to 32% in 
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the treatment arm in patients with cholestasis whereas 
the results were the same in patients without cholestasis. 
Th e main diff erence was observed in patients present-
ing with acute cholangitis. Th e authors stress that the 
only indication for urgent ERCP and sphincterotomy 
is acute biliary pancreatitis (regardless of predicted 
severity or presence of cholestasis) AND cholangitis 
(characterized by high fever with / without chills, pres-
ence of common bile duct stones on imaging or dilated 
common bile duct or progressive cholestasis for at least 
2 consecutive days). Without concomitant cholangitis, 
the patient can be observed and the ERCP postponed 
until the pancreatitis attack has subsided.

Very high risk patients with acute cholecysti-
tis may be unfi t for (laparoscopic) cholecystectomy. 
Percutaneous cholecystostomy is usually performed, 
followed by delayed cholecystectomy once the patient’s 
overall condition has improved. However, many el-
derly patients suff er from multiple co- morbidities 
that render them unfi t for surgery. Current guidelines 
do not provide defi nite recommendations on how to 
manage such patients. If sepsis cannot be controlled, 
the gallbladder is usually drained percutaneously, but 
the optimal management aft er drainage without the 
option of cholecystectomy remains undefi ned. Recently 
EUS-guided gallbladder drainage has gained attention 
as a method of internally draining the gallbladder 
and removing gallstones in high-risk patients. Th e 
endoscopic methodology and necessary equipment is 
comparable to that used for EUS-guided pancreatic cyst 
/ abscess drainage. Several comparative studies have 
suggested that EUS-guided drainage was associated 
with improved outcomes comparted to percutaneous 
drainage. Now, also a randomized comparison of EUS-
guided versus percutaneous gallbladder drainage has 

been published. Th e EUS-guided approach was superior 
with respect to 30-day and 1-year adverse event rates, 
recurrent cholecystitis and need for reintervention. 
Predictors for recurrent acute cholecystitis were age 
> 75; male gender; Charlson comorbidity index > 5; 
severity of initial cholecystitis and prior treatment 
with percutaneous drainage. Th is study therefore adds 
high level evidence that EUS- guided drainage is to be 
preferred for unsuitable candidates for cholecystectomy. 
As the need for such advanced endoscopic procedures 
will rise, also non-tertiary regional hospitals will have 
to be involved through facilitating gaining expertise by 
centralizing patients within the GI team.

Bleeding gastric varices remains a nightmare, usu-
ally treated by intravariceal injection of cyanoacrylate 
with / without additional coils. In a recent study, EUS-
guided coil embolization & cyanoacrylate injection 
of gastric varices was compaired to coiling alone in 
a controlled trial involving 60 patients. Th e technique 
is illustrated in the fi gure below (Figure 9).

Metal microcoils, up to 0.035 inches and covered 
with synthetic fi bers promote clot aggregation and 
serve as a scaff old for glue adherence. Technical success 
and complete obliteration was achieved in almost all pa-
tients, but more coils were used in the coiling only arm. 
Th e combination of coils and cyanoacrylate was supe-
rior in the immediate disappearance of varices, varix 
re-appearance rate, rebleeding rate, and reintervention 
rate. Th us EUS-guided intervention to treat bleeding 
gastric varices is a valuable technique to complement 
standard endoscopic therapy and / or emergency TIPS 
placement. EUS-guided coil embolization combined 
with cyanoacrylate injection is superior to coil embo-
lization alone because of lower rate of rebleeding and 
reintervention

Novel developments in lower intestinal endoscopy
Michal Kaminski (Poland)

To fi nd out how much surveillance colonoscopy is 
needed should essentially been based on the colorec-
tal cancer (CRC) risk aft er adenomatous and serrated 
polyp removal. Th e cumulative incidence of CRC aft er 
index polyp removal was analysed in 3 large cohorts 
with a median follow-up of 10 years as illustrated in the 
fi gure below (Figure 10).

Patients bearing an advanced adenoma or large ser-
rated polyp at initial endoscopy had a manifestly higher 
risk for later CRC. Comparable results were also pub-
lished from a Californian cohort of over

1.1 patients followed-up for ~8 years, also indi-
cating that the CRC risk is highest for patients with 
advanced adenoma or large serrated polyp. To fi nd out 
whether the risk profi le of adenomatous polyps can 
be further refi ned, Polish investigators analysed the 
data of the large scale Polish CRC screening program 
involving 236.089 patients followed for a median of 

~7 years aft er index adenoma removal. A comparison 
was made between traditional advanced adenoma [> 
10 mm, or HG- dysplasia, or > 3, or villous], present 
in some 40% of their cohort, compared to novel high-
risk characteristics [> 20 mm or HG-dysplasia] present 
in some 10% of the adenoma cohort. Th e cumulative 
CRC risk was especially high in the latter high-risk 

patients, reaching a value of 2% aft er some 10 years. 
Th e take-home messages were – that CRC risk is not 
increased in case of low-risk adenomatous / serrated 
polyp in contrast with the increased risk for high-risk 
adenoma, especially when the novel criteria are used 
and – that 1 surveillance endoscopy already leads to 
a ~50% risk reduction, irrespective of the baseline 
polyp characteristics.

Polyp removal via snare polypectomy of endoscop-
ic mucosal resection (EMR) is not without shortcom-
ings: on average, resection is incomplete in about 
10% but up to 30% aft er piecemeal EMR and there 
is a risk of delayed bleeding in 5–10% aft er large 
EMR. Incomplete polyp resection is considered to 
be responsible for at least a quarter of the so-called 
interval CRCs. Th e usefulness of additional coagu-
lation of the mucosal defect margin was evaluated in 
a controlled trial, as illustrated in the fi gure below 
showing a substantial reduction of the recurrence 
rate (Figure 11).

Th e effi  cacy of clipping the defect to decrease the risk 
of bleeding aft er removal of large laterally spreading 
lesions was evaluated in 919 lesions, larger than 20 mm. 
Complete clip closure of the defect was possible in 68% 
with a median of 4 clips. Th e risk of post-procedure 
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bleeding decreased overall from 7.1% to 3.5% and was 
especially obvious for proximal polyps, decreasing 
the bleeding rate from 9.6% to 3.3%. Similar results 
were obtained in another trial evaluating clipping in 
235 large laterally spreading lesions. Delayed bleeding 
decreased overall from 12.1% to 5.1% but to 1.5% when 
complete closure of the defect was possible in over half 
the patients. A meta-analysis, involving 7.197 large 
polyps, treated by EMR, comparing clipping versus 
control showed a decrease of post-procedure bleed-
ing from 10% to 3.8% for large and proximal lesions, 
but no signifi cant eff ect for small and distal polyps. 
Prophylactic clipping is therefore only indicated for 
proximal large spreading lesions leading to a 60% 
reduction in delayed bleeding.

Artifi cial intelligence also entered the fi eld of colonic 
endoscopy. Several systems are being developed and 
evaluated. Th e CADe system, alerting the endoscopist 
by drawing a box around a suspicious polyp together 
with a beep signal, was evaluated in over 1.000 patients. 
Th e polyp detection rate in the computer- aided detec-
tion group was 52% versus 37% in the sham group. Th e 
corresponding adenoma detection rates were 34% and 
28% and adenomas detected per colonoscopy were 0.58 
vs 0.38, a 1.53 fold change. Another study shown below 
gave comparable results (Figure 12).

A meta-analysis, comparing the CADe system ver-
sus control in over 4.000 patients resulted in a pooled 
adenoma detection rate of 36.6% vs 25.2%.

Th e ENDOANGEL system was evaluated in ~700 
patients and compared to controls; the adenoma de-
tection rate was 16% with the ENDOANGEL-assisted 
colonoscopy versus 8% in the control group. Th e AGC 
(automated quality control) system was evaluated in 
659 patients and revealed an adenoma detection rate of 
28.9% versus 16.5% in the control arm. It is obvious from 
all those studies that artifi cial intelligence will become 
established in helping the endoscopist in polyp detection 
and automated evaluation of procedural quality.

Th ere is still some controversy regarding the optimal 
timing of endoscopy for acute lower gastrointestinal 
bleeding. In a randomized study, early (<24 hours) was 
compared to elective (24–96 hours) colonoscopy in 170 
patients with – hematochesia (x 3 / 8 h), – requiring 
transfusion or – shock. No signifi cant diff erences were 
found with respect to detection of stigmata of recent 
hemorrhage, rebleeding rate and transfusion require-
ment. Similar fi ndings were obtained in a recent meta- 
analysis, confi rming that elective colonoscopy between 
24 and 96 hours does not increase the risk of rebleeding, 
the need for transfusion, the fi nding of stigmata and 
does not increase all cause mortality.

Novel pancreatic developments
Peter Layer (Germany)

Obesity, particularly visceral obesity as estimated by 
measuring girth width, is a signifi cant risk factor for 
a severe course of acute pancreatitis. A meta-analysis, 
evaluating some 10.000 patients revealed that a BMI > 
30 carried a 3-fold higher risk for organ complications 
and mortality. Peri-pancreatic visceral fat necrosis and 
lipotoxicity generates a massive release of cytokines 
and chemokines via adiponectin and unsaturated fatty 
acids and other toxic compounds, contributing to pul-
monary, cardiovascular and renal organ failure. Also, 
pre-existent diabetes substantially raises the risk for 
locoregional complications, renal failure and mortality 
as shown in a meta-analysis involving 355.000 patients 
with acute pancreatitis. Th e mechanisms involved re-
main utterly complex and insuffi  ciently understood.

In previous highlights, the paradigm switch from 
open necrosectomy to step-up strategy in the man-
agement of infected necrotizing pancreatitis has been 
described and has been accepted as standard ther-
apy in many countries. Initial / early surgery with 
necrosectomy is associated with a clearly poorer out-
come compared with conservative management with 
individually- adapted step-up strategy:-conservative, 
where possible; -percutaneous drainage, where neces-
sary; -endotherapeutic debridement, where feasable; 

-minimally invasive surgical necrosectomy. Th is overall 
strategy was confi rmed in a recent American retrospec-
tive cohort comparing initial open surgical necrosec-
tomy versus a step-up strategy, showing a decrease in 
mortality from 17% to 6% and a 90-day mortality from 
22% to 9%. Also, minimally invasive surgery has been 
compared to endotherapy in a randomized trial with 
66 patients with infected necrosis. Combined mortality 
and severe complications decreased from 73% to 44% 

and fi stulas from 28% to 0%. Th e evolution of sirs is 
shown in the fi gure below (Figure 13).

Th e benefi cial eff ects of a step-up approach for acute 
pancreatitis with infected necrosis have also been eval-
uated aft er a follow-up period of 86 months in the 
Dutch trial, comparing open necrosectomy versus 
step-up. Longterm combined mortality and severe 
complications decreased from 73% to 44%, incisional 
hernias from 53% to 23%, pancreatic exocrine insuffi  -
ciency from 56% to 29% and diabetes from 64% to 40%. 
Th ere were no signifi cant diff erences with respect for 
need for re-intervention, recurrent acute pancreatitis 
and chronic pain. Based upon all the available studies, 
we may confi dently state that a conservative step-up 
approach is the current strategy of choice.

Previous highlights stressed the importance of early 
cholecystectomy in patients with biliary pancreatitis. 
Th is was confi rmed in the analysis of an American 
national database of over 40.000 patients with biliary 
pancreatitis of whom 53% were treated with early chole-
cystectomy. Relapse of acute pancreatitis within 30 days 
aft er onset of biliary pancreatitis dropped from 15% to 
6.5% with early cholecystectomy. It is now well docu-
mented that patients with biliary pancreatitis should 
receive early cholecystectomy preferably during the 
same initial hospitalisation or whenever early feasable.

Th e clinical manifestations of chronic pancreatitis 
are quite variable, presenting mainly as bouts of acute 
infl ammation, or progressive fi brosis, duct obstruction 
and calcifi cation causing persistent abdominal pain, or 
chronic parenchymal destruction with diabetes and 
malabsorption not only of lipid soluble vitamins, but 
also of minerals such as zinc and magnesium. It would 
appear that alcohol and smoking are the main drivers 
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of the variability of the clinical outcome as illustrated 
in a large Scandinavian study involving over 1.000 
patients (55% alcohol; 53% smoking; 36% combination). 
Alcohol was mainly involved in the dominant infl am-
matory phenotype whereas smoking was dominant in 
the fi brotic and parenchymal destructive phenotype. 
Th us the individual pathomechanisms (alcohol and / 
or smoking) are major determinants of the phenotypic 
clustering of the disease manifestations.

As published in earlier highlights, there is a subgroup 
of autoimmune pancreatitis patients that does not 
respond satisfactorily to therapy with corticosteroids 
and /or immunosuppressants, but does respond to 
rituximab (anti B-lymphocyte) within over 80% initial 
complete and in ~50% long-term remision. Whether 
maintenance rituximab therapy is indicated aft er the 
induction therapy to further reduce the relapse rate was 
retrospectively analysed in 43 patients with a follow-up 
of ~30 months. Th e relapse rate dropped from 45% 
to 11% with maintenance therapy but the clinically- 
relevant infection rate rose from 0% to 21% respectively. 
Any therapeutical decision is confronted by the chal-
lenging ‘benefi cial / adverse ‘ balance, stressing the need 
for individualised therapeutic decisions.

As pancreatic cancer is rising and precursor lesions 
such as IPMN (intraductal papillary mucinous neopla-
sia) become increasingly important, it seems justifi ed 
to summarize the consensus management strategy, 
based upon worrisome features and high risk features, 
published in Gut and illustrated below (Figure 14).

Th ere is some controversy whether continued sur-
veillance is necessary aft er IPMN resection. A Japanese 
study followed 179 patients for 5 years aft er main duct 
IPMN resection, of which 14% had HG-dysplasia and 
23% cancer. In the pancreatic remnant, malignancy 
developed in 12%, mainly in those who had cancer in 
the initial IPMN resectate. Th ese data support the view 

that continued postoperative surveillance is warranted, 
especially aft er resection of IPMN with HG-dysplasia 
or cancer.

Pancreatic cancer is steadily increasing and is now 
the third cause of all cancer deaths. Currently, there 
is no basis for screening the general population but 
screening is recommended for individuals with in-
creased risk: familial risk or mutations of BRCA1/2, 
P16/CDKN2A, STK11/LKB1, PRSS1.

Surveillance is usually done by alternating yearly 
EUS and MRI from the 50th year on or 10 yrs before 
the age of the youngest affl  icted relative.

Because the prognosis of symptomatic pancreatic 
cancer remains dismal, there is rising interest in de-
tecting potential early alarm signs such as idiopathic 
acute pancreatitis, incidental suspicious imaging fi nd-
ings, incidental elevated lipase, new onset of diabetes 
mellitus and alteration in the pattern of pre-existing 
diabetes. An incidentally detected raised lipase, com-
bined with symptoms suggesting a pancreatic disorder 
or persisting aft er 4 weeks follow-up requires MRI / 
EUS examination. If no abnormalities are found, no 
further surveillance is waranted for this ‘benign hype-
renzymemia’. Perhaps clinically more important is the 
development of ‘new onset of diabetes’ as an early sign 
of pancreatic cancer, especially when associated with 
weight loss. Occult diabetes may precede overt pan-
creatic cancer detection up to 3 years. Th e cause of the 
hyperglycemia may well be a paraneoplastic phenome-
non, related to excessive cytokine? or adrenomedullin? 
release, leading to insulin resistance. Interestingly, in 
some 40% of such patients, the diabetes disappears aft er 
resection of the tumor. Also, long-standing pre-exis-
tent diabetes raises the risk for pancreatic cancer, and 
particularly unexplained instable hyperglycemia and 
weight loss should alert the clinician to the need for 
detailed imaging studies.

Novel developments in motility and functional disorders
Jan Tack (Belgium)

Th ere are now 3 roughly comparable methodologies 
for the treatment of esophageal achalasia: pneumatic 
dilatation; (laparoscopic) Heller myotomy; peroral 
endoscopic esophageal myotomy (POEM). A recent 
controlled trial of 43 patients showed that surgery was 
superior to a single pneumodilation during a 10-year 
follow-up but a previous large European trial, in which 
one repeat dilation was allowed, showed equivalent 
results. POEM has now also been compared to sur-
gery in a multicenter trial, involving over 200 patients 
(Figure 15).

Th e main diff erence between endoscopic vs surgical 
myotomy was the 44% incidence of refl ux esophagitis 
aft er POEM, compared to 29% aft er surgery.

Functional dyspepsia is, according to the Rome IV 
defi nition subdivided in – postprandial distress syn-
drome (PDS) and – epigastric pain syndrome (EPS). 
Prokinetic drugs do play a role, although modest, in 
the therapy; as summarized below the proposed foregut 
eff ects of the pro-motility drugs do diff er (Figure 16).

A systematic review of some 30 trials, oft en of rather 
somewhat inferior quality, revealed symptom improve-
ment of close to 20% with a NNT of 7. Overall, these 

results are rather sobering. New is a formulation of 
microspheres of menthol and caraway oil, previously 
shown to have analgesic eff ects. Th is was evaluated 
in a controlled trial involving 95 dyspeptics which 
showed led to rapid symptom relief, especially in PDS 
patients. Will this drug be useful for intermittent use, 
if well tolerated?

Gastroparesis, or delayed gastric emptying, in the 
absence of mechanical obstruction, measured by scin-
tigraphy or breath testing, and occurring with or with-
out diabetes remains a diffi  cult therapeutic challenge. 
Essentially, only in prokinetic studies where an optimal 
emptying test was used could symptom improvement 
in parallel with gastric emptying improvement been 
shown. New is a recent controlled cross-over trial with 
2 mg / d of prucalopride (5HT4 agonist) which showed 
a clear reduction of the cumulative meal-related symp-
tom score. New is also the evaluation of the neurokinin 
1 (NK1) receptor antagonist tradipitant, evaluated in 
152 gastroparesis patients, showing significant im-
provement in nausea severity score and other gastropa-
resis core symptoms. Th ese results are comparable to 
previous outcome data with aprepitant, indicating that 
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symptomatic control of nausea and vomiting may be 
another approach to treat gastroparesis.

Th e previously published overall management algo-
rithm of irritable bowel syndrome (IBS), shown in the 
fi gure below, is in essence still valid (Figure 17).

Treatment with peppermint oil was recently shown 
to induce moderate improvement of abdominal pain 
when used in a small intestinal, but not in an ileoco-
lonic release form.

A bimodal release form of ondansetron (5HT3 an-
tagonist) was evaluated in 127 diarrhea predominant 
IBS patients, showing improvement in stool consistency 
and abdominal pain.

A systemic review of several low- FODMAP diet 
studies revealed an overall benefi t in some 31% of IBS 
patients.

Worth mentioning is the intriguing fi nding that 70% 
of IBS patients may display an acute reaction to luminal 
food allergen challenge, with wheat as the main trigger. 
Th is was nicely detected by using mucosal endomi-
croscopy showing damage and leakage of IV admin-
istered fl uoresceine aft er allergen challenge. Th is was 
accompanied by signs of eosinophilic infi ltration and 
mucosal barrier impairment. An exclusion diet, based 
upon such endoscopic evaluation may perhaps have the 
potential of providing a therapeutic advice. Th is study 
indicates again that considering IBS only as a so-called 

‘functional’ disorder becomes untenable. We are just 
at the beginning of disentangling the complexities of 
allergic, microbial, barrier, hormonal, immune and 
neuronal -related alterations as the organic substrate of 
such ‘functional’ disorders. More than ever, ambitious 
interaction between basic scienentists and clinical in-
vestigators is mandatory to advance our discipline, the 
only way forward to further personalized patient care.

Th ese narrative highlights cover only part of the 
lectures presented at the Gastro Update Europe 2020 
virtual meeting. Not covered in this review are hepatol-
ogy, oncology, neuromotility, surgery and the exciting 
case presentations. Th ese highlights intend to illustrate 
the high educational level of the meeting, emphasizing 
the most important developments in gastroenterology – 
hepatology of relevance for the practicing specialist. 
Th is type of compact and comprehensive update can be 
recommended for both fellows and astute practitioners 
in our discipline.

Footnote: Meeting report of Gastro Update Europe 
2020, September 4–5, 2020. Th is meeting report has 
been or will be published in full or in part in the follow-
ing journals: Gastroenterologie a hepatologie, Central 
European Journal of Gastroenterology and Hepatology, 
Arab Journal of Gastroenterology, Experimental and 
Clinical Gastroenterology and Gastroenterologia 
Kliniczna.

About Gastro Update Europe

Th e 7th edition of this CME-certifi ed event took place in 
September, updating delegates on recent developments 
across the broad spectrum of gastroenterology.

European leaders, whose expertise lie in areas, such as 
endoscopy, hepatology, small bowel diseases, oncology 
and much more, spent two compact days summarizing 
international literature and presenting the most recent 
cutting-edge developments. Th e scientifi c program and 
speakers were determined by the Scientifi c Board: Peter 

Layer (Israelitisches Krankenhaus, Hamburg, Germany), 
Jaroslaw Regula (Institute of Oncology, Warsaw, Poland), 
Jan Tack (University Hospital, Leuven, Belgium), and Guido 
Tytgat (Amsterdam UMC, Amsterdam, Netherlands).

In particular, trial and study results published in 
peer-reviewed journals during the past year were dis-
cussed and practical, relevant take-home messages were 
presented, with the goal of impacting daily patient care 
in a positive way.

Gastro Update Europe 2021 – June 11 & 12, 2021

www.gastro- update-europe.eu

Presentations Reviewed:

Professor Peter Malfertheiner (Oesophagus/Stomach/
Duodenum) University of Madgeburg – Magdeburg 
peter.malfertheiner@medizin.uni-magdeburg.de

Professor Gerhard Rogler (Small Bowel Diseases and 
GI Infections)

University Hospital – Zurich gerhard.rogler@usz.ch
Professor Jaroslaw Regula (Large Bowel) Institute of 

Oncology – Warsaw jregula@coi.waw.pl
Professor Oliver Pech (Endoscopy II: Upper & Novel 

GI Developments)
St. John of God Hospital – Regensburg oliver.

pech@t-online.de

Professor Marco Bruno (Endoscopy I: EUS, ERCP) 
St. John of God Hospital – Regensburg m.bruno@eras-
musmc.nl

Professor Michal Kaminski (Endoscopy III: Lower 
GI) Institute of Oncology – Warsaw mfk aminski@coi.
waw.pl

Professor Peter Layer (Pancreas) Israelitisches 
Krankenhaus – Hamburg p.layer@ik-h.de

Professor Jan Tack (Motility & Functional Disorders) 
Leuven University Hospital – Leuven jan.tack@med.
kuleuven.be



131

информация | information

Complete reference lists from each presentations:

Malfertheiner
1. GBD 2017 Gastro- oesophageal Ref lux Disease 

Collaborators. Lancet Gastroenterol Hepatol 2020 
Jun;5(6):561–58 https://doi.org/10.1016/S2468–1253

2. Kim et al. Gut Liver. 2019 Nov 15;13(6):642–648
3. Xiao et al. Gut 2020;69:224–230
4. Th élin CS et al. Aliment Pharmacol Th er. 2020;51:421–

434
5. Cheng Mei Li et al. Aliment Pharmacol Th er. 2020;51:410–

420
6. Delshad SD et al. Gastroenterology. 2020;158(5):1250–

1261
7. Fass R et al. Gastroenterology. 2020;158(8):2286–2293. 

doi:10.1053/j.gastro.2020.01.034
8. Naik RD et al. Curr Treat Options Gastroenterol. 

2019;17(1):1–17
9. Patel DA et al. Gastroenterology. 2019;156(6):1617–1626
10. Zerbib et al. Aliment Pharmacol Th er. 2020;52:637–645
11. Vaezi MF et al Gastroenterology. 2020;158(8):2093–2103
12. Akiyama et a l. Digestion. 2020;101(2):174–183. 

doi:10.1159/000497775
13. Spechler SJ et al N Engl J Med. 2019;381(16):1513–1523
14. Jankowski et al. Lancet 2018; 392(10145): 400–408
15. Shaheen et al, Am J Gastroenterol 2016; 111:30–50
16. Weusten et al Endoscopy. 2017 Feb;49(2):191–198
17. Tan MC et al. Aliment Pharmacol Th er. 2020;52(1):20–36
18. Rubenstein JH et al. Gastroenterology. 2020;158(8):2082–

2092. doi:10.1053/j.gastro.2020.02.037
19. Fitzgerald RC et al Lancet. 2020;396(10247):333–344
20. Adapted Malfertheiner et al Nat Rev Gastroenterol and 

Hepatol 2017;14(12):697–710
21. Brusselaers et al. J Gastroenterol. 2020;55(4):453–461
22. Almario et al. American Journal of Gastroenterology 

(pre-print posted online July 7, 2020)
23. Lee SW et al. Gut 2020 Jul 30; gutjnl-2020–322248
24. Dellon et al. Gastroenterology 2018; 155: 1022–1033

25. Rokkas T et al. J Clin Gastroenterol. [published online 
ahead of print, 2020 May 8

26. O’Shea KM et al. Gastroenterology. 2018 Jan;154(2):333–345
27. Hirano I et al. Gastroenterology 2019;156:592–603
28. Dellon ES et al. Clin Gastroenterol Hepatol. 2020; S1542–

3565(20)303487.doi:10.1016/j.cgh.2020.03.036
29. Dellon ES et al.Gastroenterology. 2019;157(1):65–73
30. Hirano I et al.Gastroenterology. 2020;158(1):111–122
31. Abraham NS et al [published online ahead of print, 2020 

Jul 13]. Aliment Pharmacol Th er. 2020;10.1111/apt.15790
32. Malfertheiner et al Curr Treat Options Gastroenterol. 

2018 Dec;16(4):605–615
33. GLOBOCAN 2018
34. Doorakkers et al. Gut. 2018 Dec;67(12):2092–2096
35. Choi IJ, Kim CG, Lee JY, et a l. N Engl J Med. 

2020;382(5):427–436
36. Kumar S et al. Gastroenterology. 2020;158(3):527–536.e7. 

doi:10.1053/j.gastro.2019.10.019
37. Chiang TH et al. [published online ahead of print, 2020 

Aug 13]. Gut. 2020; gutjnl-2020–322200. doi:10.1136/
gutjnl-2020–322200

38. Beresniak A et al. Helicobacter. 2020;25(4): e12693.
39. Chen Q et al. Aliment Pharmacol Th er. 2019;49(11):1385–

1394
40. Fallone CA et al. Gastroenterology. 2019;157(1):44–53
41. Graham et al. Ann Intern Med. 5 May 2020 doi:10.7326/

M19–3734
42. Saracino IM et al. Eur J Intern Med. 2020; S0953–

6205(20)30275 
43. Suzuki S et al Gut. 2020;69(6):1019–1026
44. Liou JM et al. Lancet Infect Dis. 2019;19(10):1109–1120.
45. McFarland LV Dig Dis Sci. 2020;10.1007/s10620–020–

06244-z. doi:10.1007/s10620–020-06244published online 
ahead of print, 2020 Apr

46. Cárdenas PA et al. Eur J Clin Microbiol Infect Dis. 
2020;39(7):1365–1372

Rogler
1. Rubin JE, Crowe SE. Celiac Disease. Ann Intern Med. 

2020;172(1): ITC1-ITC16.
2. Uhde M, Caio G, De Giorgio R, Green PH, Volta U, 

Alaedini A. Subclass Profi le of IgG Antibody Response to 
Gluten Diff erentiates Non- Celiac Gluten Sensitivity from 
Celiac Disease [published online ahead of print, 2020 Jul 
20]. Gastroenterology. 2020; S0016–5085(20)34992–1.

3. Airaksinen L, Myllymäki L, Kaukinen K, et al. Diff erences 
Between Familial and Sporadic Celiac Disease [pub-
lished online ahead of print, 2020 Jul 23]. Dig Dis Sci. 
2020;10.1007/s10620–020–06490–1

4. Huang  X, Schuppan D, Rojas Tovar LE, Zevallos 
VF, Loponen J, Gänzle M. Sourdough Fermentation 
Degrades Wheat Alpha- Amylase/Trypsin Inhibitor 
(ATI) and Reduces Pro- Infl ammatory Activity. Foods. 
2020;9(7): E943. Published 2020 Jul 16. doi:10.3390/
foods9070943

5. Caio G, Lungaro L, Segata N, et al. Eff ect of Gluten- Free 
Diet on Gut Microbiota Composition in Patients with 
Celiac Disease and Non- Celiac Gluten/Wheat Sensitivity. 
Nutrients. 2020;12(6):1832.

6. Koskinen I, Virta LJ, Huhtala H, Ilus T, Kaukinen 
K, Collin P. Overall and Cause- Specifi c Mortality in 
Adult Celiac Disease and Dermatitis Herpetiformis 
Diagnosed in the 21st Century. Am J Gastroenterol. 
2020;115(7):1117–1124.

7. Lebwohl B, Green PHR, Söderling J, Roelstraete B, 
Ludvigsson JF. Association Between Celiac Disease 
and Mortality Risk in a Swedish Population. JAMA. 
2020;323(13):1277–1285.

8. Kårhus LL, Skaaby T, Petersen J, et al. Long-term 
Consequences of Undiagnosed Celiac Seropositivity 
[published online ahead of print, 2020 Jun 16]. Am J 
Gastroenterol. 2020;10.14309/ajg.0000000000000737.

9. Silvester JA, Comino I, Kelly CP, Sousa C, Duerksen DR; 
DOGGIE BAG Study Group. Most Patients With Celiac 
Disease on Gluten- Free Diets Consume Measurable 
Amounts of Gluten. Gastroenterology. 2020;158(5):1497–
1499.e1

10. Elli L, Bascuñán K, di Lernia L, et al. Safety of occasional 
ingestion of gluten in patients with celiac disease: a re-
al-life study. BMC Med. 2020;18(1):42.



132

экспериментальная и клиническая гастроэнтерология | № 186 (2) 2021 experimental & clinical gastroenterology | № 186 (2) 2021

11. Pinto- Sanchez MI, Seiler CL, Santesso N, et al. 
Association Between Infl ammatory Bowel Diseases and 
Celiac Disease: A Systematic Review and Meta- Analysis 
Gastroenterology. 2020; S0016–5085(20)30609–0.

12. Andersen V, Möller S, Jensen PB, Møller FT, Green 
A. Caesarean Delivery and Risk of Chronic Infl ammatory 
Diseases (Infl ammatory Bowel Disease, Rheumatoid 
Arthritis, Coeliac Disease, and Diabetes Mellitus): 
A Population Based Registry Study of 2,699,479 Births 
in Denmark During 1973–2016. Clin Epidemiol. 
2020;12:287–293.

13. Croall ID, Sanders DS, Hadjivassiliou M, Hoggard 
N. Cognitive Deficit and White Matter Changes in 
Persons With Celiac Disease: A Population- Based Study. 
Gastroenterology. 2020;158(8):2112–2122.

14. Caio G, Ciccocioppo R, Zoli G, De Giorgio R, Volta 
U. Th erapeutic options for coeliac disease: What else be-
yond gluten-free diet?. Dig Liver Dis. 2020;52(2):130–137.

15. Freitag TL, Podojil JR, Pearson RM, et al. Gliadin 
Nanoparticles Induce Immune Tolerance to Gliadin 
in Mouse Models of Celiac Disease. Gastroenterology. 
2020;158(6):1667–1681.e12.

16. Andrén Aronsson C, Lee HS, Hård Af Segerstad EM, et al. 
Association of Gluten Intake During the First 5 Years of 
Life With Incidence of Celiac Disease Autoimmunity and 
Celiac Disease Among Children at Increased Risk. JAMA. 
2019;322(6):514–523. doi:10.1001/jama.2019.10329

17. Scaldaferri F, Ianiro G, Privitera G, et al. Th e Th rilling 
Journey of SARS-CoV-2 into the Intestine: From 
Pathogenesis to Future Clinical Implications [published 
online ahead of print, 2020 Jul 28]. Infl amm Bowel Dis. 
2020; izaa181. doi:10.1093/ibd/izaa181

18. Shi Z, Zou J, Zhang Z, et al. Segmented Filamentous 
Bacteria Prevent and Cure Rotavirus Infection. Cell. 
2019;179(3):644–658.

19. Andreyev HJN, Lalji A, Mohammed K, et al. The 
FOCCUS study: a prospective evaluation of the fre-
quency, severity and treatable causes of gastrointestinal 
symptoms during and aft er chemotherapy [published 
online ahead of print, 2020 Jul 16]. Support Care Cancer. 
2020;10.1007/s00520–020–05610-x.

20. Kim BT, Kim KM, Kim KN. Th e Eff ect of Ursodeoxycholic 
Acid on Small Intestinal Bacterial Overgrowth in 
Patients with Functional Dyspepsia: A Pilot Randomized 
Controlled Trial. Nutrients. 2020;12(5):1410

21. Mouillot T, Rhyman N, Gauthier C, et al. Study of Small 
Intestinal Bacterial Overgrowth in a Cohort of Patients 
with Abdominal Symptoms Who Underwent Bariatric 
Surgery. Obes Surg. 2020;30(6):2331–2337.

22. Nielsen HL, Dalager- Pedersen M, Nielsen H. High risk 
of microscopic colitis aft er Campylobacter concisus 
infection: population- based cohort study [published 

online ahead of print, 2020 Feb 28]. Gut. 2020; gut-
jnl-2019–319771. doi:10.1136/gutjnl-2019–319771

23. Babar S, El Kurdi B, El Iskandarani M, et al. Oral van-
comycin prophylaxis for the prevention of Clostridium 
diffi  cile infection: A systematic review and meta-analysis 
[published online ahead of print, 2020 Jun 29]. Infect 
Control Hosp Epidemiol. 2020;1–8.

24. Wombwell E, Patterson ME, Bransteitter B, Gillen LR. 
Th e eff ect of Saccharomyces boulardii primary preven-
tion on risk of Hospital Onset Clostridioides diffi  cile 
infection in hospitalized patients administered antibi-
otics frequently associated with Clostridioides diffi  cile 
infection [published online ahead of print, 2020 Jun 23]. 
Clin Infect Dis. 2020; ciaa808.

25. Kitchin N, Remich SA, Peterson J, et al. A Phase 2 Study 
Evaluating the Safety, Tolerability, and Immunogenicity 
of Two 3-Dose Regimens of a Clostridium difficile 
Vaccine in Healthy US Adults Aged 65 to 85 Years. Clin 
Infect Dis. 2020;70(1):1–10.

26. Khanna S, Pardi D. Fecal Microbiota Transplantation 
for Recurrent Clostridioides difficile infection: The 
COVID-19 Era. Am J Gastroenterol. 2020;115(7):971–974.

27. Connor BA, Martin GJ, Riddle MS. Use of the Multiplex 
Diagnostic PCR Panel in Diarrheal Disease: Expert 
Guidance on the Interpretation of Results With a Focus 
on Travelers’ Diarrhea [published online ahead of print, 
2020 Jun 16]. Am J Gastroenterol. 2020;10.14309

28. Schaumburg F, Correa- Martinez CL, Niemann S, Köck 
R, Becker K. Aetiology of traveller’s diarrhea: A nested 
case-control study [published online ahead of print, 2020 
Apr 25]. Travel Med Infect Dis. 2020;101696.

29. Boxall MD, Day MR, Greig DR, Jenkins C. Antimicrobial 
resistance profi les of diarrhoeagenic Escherichia coli 
isolated from travellers returning to the UK, 2015–2017 
[published online ahead of print, 2020 Jun 12]. J Med 
Microbiol. 2020;10.1099/jmm.0.001214. doi:10.1099/
jmm.0.001214

30. Furuya- Kanamori L, Stone J, Yakob L, et al. Risk factors 
for acquisition of multidrug- resistant Enterobacterales 
among international travellers: a synthesis of cumulative 
evidence. J Travel Med. 2020;27(1): taz083.

31. Halmos EP, Mack A, Gibson PR. Review article: emulsi-
fi ers in the food supply and implications for gastrointes-
tinal disease. Aliment Pharmacol Th er. 2019;49(1):41–50.

32. Peters RJB, Oomen AG, van Bemmel G, et al. Silicon 
dioxide and titanium dioxide particles found in human 
tissues. Nanotoxicology. 2020;14(3):420–432. doi:10.108
0/17435390.2020.1718232

33. Talamini L, Gimondi S, Violatto MB, et al. Repeated 
administration of the food additive E171 to mice results 
in accumulation in intestine and liver and promotes an in-
fl ammatory status. Nanotoxicology. 2019;13(8):1087–1101.

Regula
1. Stoff el EM et al., Gastroenterology, 2020, 158: 341
2. Jeon J et al., Gastroenterology, 2018, 154: 2152
3. Robertson DJ et al., Gastroenterology, 219, 156: 904 
4. Zhang J et al., Gut, 2019, 68: 1971
5. Echle A et al., Gastroenterology 2020, June 17
6. Pilonis ND et al., Annals Intern Med, 2020, 173: 81

7. Lieberman A et al., Cancer Epidemiol Biomarkers Prev 
2019, 28: 1902

8. Helsingen L et al., BMJ, 2019, 367: l5515
9. Zorzi M et al., J Med Screen, 2020, May 11
10. Terlouw LG, UEG Journal 2020, 8: 371

Pech
1. Parasa et al., Gut. 2019 Dec;68(12):2122–2128
2. Wani et al., Am J Gastroenterol. 2019 Aug;114(8):1256–

1264

3. ESGE Position Statement; Weusten et al, Endoscopy 2017 
Feb;49(2):191–198

4. Minashi et al., Gastroenterology. 2019 157:382–390



133

информация | information

5. https://www.researchgate.net/profi le/Uchenna_Odi2/
publication/326834670/fi gure/fi g 8/AS:656388581756
929@1533506641355/Diff erence- between-traditional- 
machine-learning-and-deep-learning- Alex-2017_W640.
jpg

6. https://www.digitaltrends.com/cool-tech/what-is-an-
artifi cial- neural-network

7. Fons van der Sommen et al., Gut, 2020 May 11; gut-
jnl-2019–320466, (online ahead of   
print)

8. Van Rijn, Am J Gastroenterol 2006 Feb;101(2):343–50
9. Visrodia et al, Gastroenterology 2016 Mar;150(3):599–

607.e7
10. Pimenta- Melo et al, Eur J Gastroenterol Hepatol 2016 

Sep;28(9):1041–9
11. Luo et al., Lancet Oncology, 2019, Dec;20(12):1645–1654

12. Nakagawa et al., Gastrointestinal Endoscopy, 2019 
Sep;90(3):407–414 

13. Wu L et al., Gut. 2019 Dec;68(12):2161–2169
14. Bisschops et al, Endoscopy 2016 Sep;48(9):843–64 
15. Harvey PR et al., GUT 2019 Jul;68(7):1146–1151
16. Uemura KL et al., Endosc Int Open. 2020 Jul;8(7): 

E911-E923
17. Careyva B et al., Am Fam Physician. 2016 Dec 

15;94(12):980–986 
18. Ibrahim M et al., Gut. 2019;68:844–853
19. Radaeli F et al., Gut. 2019 Jun;68(6):969–976
20. Veitch AM et al, ESGE Guidelines. Endoscopy 2016; 

48: 1–18
21. Van Baar ACG et al., Gut. 2020 69:295–303 22. Peters Y 

et al., Gut. 2020 Jul;69(7):1169–1172

Bruno
1. Pekgoz M. World J Gastroenterol 2019; 25: 4019–42
2. Elzmunzer et al. N Engl J Med 2012; 366: 1414–22
3. Fogel et al. Lancet Gastroenterol Hepatol 2020; 5: 132–41
4. Dumonceau et al. Endoscopy 2014; 46: 799–15
5. Navaneethan et al. Gastrointest Endosc 2015; 81: 168–76
6. Dorrell et al. Diagnostics 2020, 10, 337
7. Singhi et al. Gut 2020: 69: 52–61
8. Arvanitakis et al. Endoscopy 2018; 50: 524–46
9. Working Group IAP/APA Acute Pancreatitis Guidelines. 

Pancreatology 2013; 13: e1–15

10. Crockett et al. Gastroenterology 2018; 154: 1096–101
11. Schepers et al, Bruno. Lancet 2020; 396: 167–76
12. Okamoto et al. Tokyo guidelines for the management 

of acute cholecystitis. J Hepatobiliary Pancreat Sci 
2018;25:55–72

13. Teoh et al. Endoscopy 2017; 49: 130–8
14. Dollhopf et al. Gastrointest Endosc 2017; 86: 636–43 
15. Teoh et al. Gut 2020; 69: 1085–91
16. McCarty et al. Endosc Ultrasound 2020; 9: 6–15
17. Robles- Medrandra et al. Endoscopy 2020; 52: 268–75

Kaminski
1. He X, Hang D et al., Gastroenterology, 2020, volume: 

158 page 852–861
2. Lee JK et al., Gastroenterology, 2020, volume: 158 page 

884–894
3. Wieszczy P et al., Gastroenterology, 2020, volume: 158 

page 875–883
4. Klein A, Tate DJ et al., Gastroenterology, 2019, volume: 

156 page 604–613
5. Cross A, et al. Gut 2020, volume 69 page 1645–1658
6. Pohl H et al., Gastroenterology, 2020, volume: 159 page 

119–128
7. Pohl H et al., Gastroenterology, 2019, volume: 157 page 

977–984
8. Feagins LA et al., Gastroenterology, 2019, volume: 157 

page 967–976
9. Albeniz E et al., Gastroenterology, 2019, volume: 157 

page 1213–1221
10. Spadaccini M et al., Gastroenterology, 2020, volume: 

159 page 148–1258

11. Takeuchi Y et al., Ann Intern Med, 2019, volume: 171 
page 229–237

12. Zwager LW et al., Endoscopy, 2020, Jun 4. doi: 10.1055/
a-1176–1107

13. Wang P, et et al., Lancet Gastroentero Hep, 2020, 5:343–
351

14. Gong D, et et al., Lancet Gastroentero Hep, 2020, 5:352–
361

15. Repici A, et et al., Gastroenterology, 2020, S0016–
5085(20)30583–7

16. Hassan C, et al., Gastrointest Endosc, 2020 Jun 26: 
S0016–5107(20)34523–5

17. Su, et et al., Gastrointest Endosc, 2020, 91:415
18. Bretthauer M, Kaminski MF, et al., JAMA Intern Med., 

2016 Jul 1;176(7):894–902
19. Niikura R, et al., Gastroenterology, 2020, 158:168–175
20. Kherad O, et al., Aliment Pharmacol Th er, 2020, 00:1–15

Layer
1. Dobszai D et al, World J Gastroenterol 2019;25:729–43
2. Miko A et al, Pancreas 2018;47:917–23
3. Krishna SG et al. Pancreas 2018;47:996–1002
4. Jones JD et al. Pancreas 2018;47:1317–1321
5. Hollemans RA, et al. Gastroenterology 2019;156:1016–26
6. Van Santvoort HC et al NEJM 2010;362:1491
7. Bang JY et al. Gastroenterology 2019;156:1027–1040
8. Kamal A et al. Am J Gastroenterol 2019;114:339–347
9. Luo H et al. Clin Gastroenterol Hepatol 2019;17:1597–

1606

10. Olesen SS et al, Am J Gastroenterol 2019;114:656–64
11. Majumder S et a l, Clin Gastroenterol Hepatol 

2018;16:1947–53 
12. Hart PA et al, Gut 2013;62:1607–15
13. Collaborators, Gut 2018;67:789–804
14. Okazaki K et al, Am J Gastroenterol 2018;113:1412–6
15. Tavakkoli A et al, CGH 2020;18:171–8
16. Beatty G et al, ASCO 2017
17. Paiella S et al, Am J Gastroenterol 2019;114:665–70
18. Henrikson NB et al, Jama 2019;322:445–54



134

экспериментальная и клиническая гастроэнтерология | № 186 (2) 2021 experimental & clinical gastroenterology | № 186 (2) 2021

19. Owens DK et al, Jama 2019;322:438–44
20. Goggins M, et al, Gut 2020;69:7–17
21. Corral JE et al, Clin Gastroent Hepat 2019;17:41–53
22. Amodio A, et al, Pancreas 2019;48:544–7

23. Vanella et al, Pancreatology 2019;19:237–44
24. Sharma A et al, Gastroenterology 2018;155:490–500
25. Sah RP et al, Gastroenterology 2019;156:1742–52
26. Mueller AM et al, Pancreas 2018;47:807–15

Tack
1. Delshad et al., Gastroenterology 2020; 158: 1250–61
2. Karamanolis et al., Dig Dis Sci 2008; 53: 2387–93
3. Vaezi et al., Gastroenterology 2020; 158: 2093–103
4. Boeckxstaens et al., Lancet 2014; 383: 83–93
5. Sediqi et al., Surgical Endoscopy, early online 4/2020
6. Werner et al., NEJM 2019; 381; 2219–29
7. Stanghellini et al., Gastroenterology 2016; 150: 1380–92
8. Masuy et al., APT 2019; 49: 1134–72
9. Pittayanon et al., Am J Gastro 2019; 114: 233–243
10. Chey et al., Clin Transl Gastro 2019; 10(4)
11. Janssen et al., Am. J. Gastroenterol. 2013; 108(9):1382–91
12. Vijayvargiya et al., Gastroenterology. 2019; 156: 1650–60
13. Carbone et al., Am J Gastroenterol 2019; 114: 1265–74
14. Ducrotté et al., Gastroenterology 2020; 158: 506–14

15. Carlin et al., Gastroenterology; early online 7/2020
16. Pasricha et al., Gastroenterology. 2018; 154: 65–76
17. Moayyedi et al., UEG Journal 2017; 5: 773–88
18. Weerts et al., Gastroenterology 2020; 158: 123–36
19. Plasse et al., Am. J. Gastroenterol. 2020 Jun 24; online 

ahead of print
20. Dionne et al., Am. J. Gastroenterol. 2018; 113: 1290–1300
21. Barbara et al., Gastroenterology 2004; 126: 693–702
22. Fritscher- Ravens et al., Gastroenterology 2019; 157: 109–

18 https://www.youtube.com/watch?v=Dim7YXYlRm0
23. Xu et al., Am. J. Gastroenterol 2019; 114: 1043–50 25. 

Lahtinen et al., APT 2020; 51; 1321–31
24. Holvoet et al., Gastroenterology 2020 Jul 15; S0016–

5085(20)34937–4. Online ahead of print.
25. El- Salhy et al., Gut 2020; 69: 857–67




