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1 Guideline information 

1.1 Publisher 

1.1.1 Leading professional society 

German Society for Gastroenterology, Digestive and Metabolic Diseases (DGVS) 

1.1.2 Scope and purpose 

Gastroesophageal reflux disease is one of the most common organic diseases of the upper abdomen. 

Although a class of acid inhibitors (proton pump inhibitors, PPI) has fundamentally improved the 

treatment of many patients since about 1990, a number of unresolved problems remain, such as the 

diagnostic and therapeutic approach to patients with unsatisfactory symptom control under PPI.  

Furthermore, in addition to the annoying symptoms of reflux disease, some patients are at increased 

risk of developing cancer of the esophagus due to the development of mucosal remodeling in the 

esophagus (Barrett's esophagus)1. 

 

For the reasons mentioned above, the experts consider an update of the guideline to be particularly 

important. In addition, the guideline will be expanded to include the topic of eosinophilic esophagitis, 

now the second most common disease of the esophagus, for which there is no guideline in Germany to 

date. 

1.2 Target orientation of the guideline 

The goal of the guideline is to be easily applicable in family practice, internal medicine, surgery, 

pathology, pediatrics, and gastroenterology. In addition, the guideline is intended to provide a corridor 

of action for common decisions.  

Patient target group e are patients* with gastroesophageal reflux disease or with eosinophilic 

esophagitis of any age. 

1.3 Service area 

Outpatient and inpatient, primary care, internal medicine, surgery, pathology, pediatrics and 

gastroenterology . 

1.4 User target group/addressees 

The guideline is addressed to gastroenterologists, surgeons, pathologists, patient representatives as 

well as affected persons and relatives and serves as information for internists, general practitioners, 

pediatricians and health care providers (health insurance companies, pension insurance companies). 

1.5 Composition of the guideline group: participation of stakeholders 

The guideline was developed by the German Society for Gastroenterology, Digestive and Metabolic 

Diseases (DGVS), which appointed Prof. Herbert Koop, Berlin, and Prof. Ahmed Madisch, Frankfurt, as 

coordinators. PD Dr. Petra Lynen Jansen and Pia Lorenz, DGVS office, Berlin, were methodologically 

responsible. Dr. Blödt, Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften 

e.V. (AWMF) , Berlin, provided methodological advice and moderated the consensus conference as a 
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neutral guideline expert. Torsten Karge was available for the guideline portal and provided technical 

support for the consensus conference. 

 

The guideline project was advertised in the Journal of Gastroenterology and published on the AWMF 

website, so that other professional societies/representatives could register for participation. The relevant 

professional societies and patient groups were contacted and asked to nominate their representatives.  

 

1.6 Representativeness of the guideline group: Participating professional societies 

• German Society for General and Visceral Surgery (DGAV) 

F. A. Granderath (Mönchengladbach), J. Leers (Cologne)  

• German Society for Pediatric Surgery (DGKCH) 

S. Hosie (Munich)  

• German Society of Pathology (DGP)/Federal Association of German Pathologists (BDP) 

H. Bläker (Leipzig), R. Langer (Linz) 

• Society for Pediatric Gastroenterology and Nutrition (GPGE) 

A. Hörning (Erlangen), A. Schmidt-Choudhury (Bochum), T. Wenzl (Aachen) 

 

The German Society of General and Family Medicine (DEGAM) and the German Society of Internal 

Medicine (DGIM) were not involved in the preparation of the guideline. 

1.7 Representativeness of the guideline group: Participation of patients *innen 

G. Möller (Hanau) of the German Crohn's Disease/Ulcerative Colitis Association (DCCV) 

 

Even if the DCCV has no thematic reference to the guideline, Ms. Möller will be involved as a patient 

representative of the DCCV, as she has a lot of experience in considering the perspective of patients. 

 

In addition to the steering group (Table 1), five working groups (WGs) were formed, each of which was 

headed by a leader (Table 2). In addition to gastroenterologists, pediatricians, pathologists, internists 

and surgeons participated in the working groups. 

 

Table 1: Steering group 

Name Location Responsibility 

H. Koop  Berlin DGVS 

A. Madisch  Frankfurt DGVS 

J. Labenz  Siegen DGVS 

J. Leers  Cologne DGAV 

S. Miehlke  Hamburg DGVS 

O. Pech  Regensburg DGVS 



Update S2k guideline Gastroesophageal reflux disease and eosinophilic esophagitis / Koop, Madisch et al. 

 

Update S2k guideline Gastroesophageal reflux disease and eosinophilic esophagitis, March 2023.  10 

Table 2: Members of the Guideline Group 

WG 1: Reflux disease: 

epidemiology and diagnostics 

WG 

Management 

D. Schilling, Mannheim (DGVS) 

WG members H. Allescher, Garmisch-Partenkirchen (DGVS) 

C. Pehl, Vilsbiburg (DGVS) 

WG 2: Reflux disease: conservative 

therapy 

WG 

Management 

J. Labenz, Siegen (DGVS) 

WG members A. Madisch, Frankfurt (DGVS) 

T. Wenzl, Aachen (GPGE) 

WG 3: Reflux disease: surgical / 

endoscopic therapy 

WG 

Management 

J. Leers, Cologne (DGAV) 

WG members K. Caca, Ludwigsburg (DGVS) 

T. Frieling, Krefeld (DGVS) 

F. A. Granderath, Mönchengladbach (DGAV) 

S. Hosie, Munich (DGKCH) 

WG 4: Barrett's esophagus WG 

Management 

O. Pech, Regensburg (DGVS) 

WG members H. Bläker, Leipzig (DGP/BDP) 

H. Messmann, Augsburg (DGVS) 

WG 5: Eosinophilic esophagitis: 

diagnosis and therapy 

WG 

Management 

S. Miehlke, Hamburg (DGVS) 

WG members A. Hörning, Erlangen (GPGE) 

H. Koop, Berlin (DGVS) 

R. Langer, Linz (DGP/BDP) 

C. Schlag, Munich (DGVS) 

A. Schmidt-Choudhury, Bochum (GPGE) 

U. von Arnim, Magdeburg (DGVS) 

WG overlapping G. Möller, Hanau (DCCV) 

Coordinating H. Koop, Berlin (DGVS) 

A. Madisch, Frankfurt (DGVS) 

 

2 Methodological approach 

2.1 Evidence Synthesis 

2.1.1 Methodology basics 

Literature research 

The literature search was conducted individually in the individual working groups. The details of the 

search and selection are presented in the guideline report. 
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Scheme of recommendation grading 

The strength of the recommendation results from the wording used (shall/should/could) according to the 

gradation in Table 3. The consensus strength was determined according to Table 4 determined. 

 

Table 3: Scheme for graduation of recommendations 

Description Syntax 

strong recommendation should 

recommendation should be 

open can 

 

Table 4: Classification of consensus strength 

Consensus % Approval 

strong consensus > 95 

consensus > 75 - 95 

majority approval > 50 - 75 

no majority approval < 50 

 

Recommendations that were taken over unchanged from the last guideline were marked with 

"reviewed 2022". Recommendations marked "modified 2022" have been modified compared to the 

previous 2014 version. 

 

Statements 

Statements are presentations or explanations of specific facts or issues without an immediate call to 

action. They are adopted in accordance with the procedure for recommendations as part of a formal 

consensus process and can be based either on study results or on expert opinions. 

 

Decide wisely  

Recommendations marked with "Decide Wisely" have been selected for the "Decide Wisely" initiative of 

the German Society of Internal Medicine. These recommendations are intended to provide concrete 

assistance in determining the indications for diagnostic and therapeutic measures in order to avoid 

underuse or overuse. For more information, visit https://www.klug-entscheiden.com/. 
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2.2 External appraisal and adoption 

2.2.1 Adoption by the boards of the issuing professional societies/organizations 

The complete guideline was reviewed and consented by the executive boards of all participating 

professional societies and was available as a consultation version for 4 weeks from September 08, 2022 

to October 09, 2022 to the professional public for comment on the DGVS website and at the AWMF. 

Comments were solicited via the DGVS newsletter. All proposed changes are presented in the guideline 

report.  

 

2.2.2 Editorial independence and Guideline funding 

The preparation of the guideline was editorially independent. The DGVS did not exert any influence on 

the content. The DGVS financed the use of the guideline portal, the kickoff meeting including travel 

expenses, and the online consensus conference. There was no financial participation by third parties. 

Mandate holders and experts worked exclusively on a voluntary basis.  

 

2.2.3 Disclosure of and handling of conflicts of interest  

In accordance with the AWMF rules for dealing with conflicts of interest, all participants made their 

declarations on the corresponding AWMF form (Form 2018). Conflicts of interest were screened by the 

guideline coordinators and Ms Blödt (AWMF), categorized according to AWMF criteria as low, moderate, 

or high with respect to each recommendation, and subsequently presented to the guideline group before 

the start of the consensus conference, which conducted a joint assessment of the conflict of interest 

declarations . 

 

Paid lecturing/or training and paid authorship/or co-authorship were considered minor conflicts of 

interest and had no consequences in terms of voting. 

The following conflicts of interest were classified as moderate: 

• Consultant or expert activity or paid participation in a scientific advisory board of a company in the 

health care industry (e.g. pharmaceutical industry, medical device industry), a commercially oriented 

contract institute or an insurance company 

• Cooperation in a scientific advisory board (advisory board) 

• Research projects/conduction of clinical studies: financial contributions (third-party funds) for 

research projects or direct financing of employees of the institution from a company in the health 

care industry, a commercially oriented contracting institute or an insurance company 

The following companies were identified as having a potential conflict of interest: Falk (top. steroids), 

Reckitt Benckiser (alginates), Boston, Medtronic (Barrett's esophagus).  

Owner interests (patent, copyright, ownership of business shares, stocks, funds with participation of 

healthcare companies) were classified as high conflicts of interest. High conflicts of interest related to 

the guideline were not identified.  
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As a result, seven experts were found to have moderate conflicts of interest. Moderate conflicts of 

interest resulted in abstention from voting, or double voting (1x without, 1x with the affected persons, 

anonymous voting) took place. However, there were no differences in the results of these votes, so that 

there was no deviation from the consensus in the vote with the abstentions. 

In addition, the interdisciplinary, representative composition of the guideline group and the structured 

consensus-building under neutral moderation are rated as protective factors against bias. 

All declarations of interest are presented in the guideline report.  

2.3 Dissemination and implementation 

2.3.1 Dissemination and implementation concept 

The guideline is published in addition to the Journal of Gastroenterology at AMBOSS and on the 

homepages of the DGVS (www.dgvs.de) and the AWMF (www.awmf.de). An English abridged version 

of the guideline is also published in the Journal of Gastroenterology. 

 

2.3.2 Validity period and updating procedure 

The validity is five years (June 30, 2027). The revision will be initiated by the guideline officers of the 

DGVS. The steering group will review the need for updating the guideline on an annual basis. The DGVS 

office (leitlinien@dgvs.de) is available as a contact person. 

  

http://www.awmf.de/
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2.4 Editorial note  

2.4.1 Participatory decision making  

All recommendations of the guideline are to be understood as recommendations that are made and 

implemented in the sense of a participatory decision-making process between physicians and patients 

and, if applicable, their relatives.  

2.4.2 Special note  

Medicine is subject to a continuous development process, so that all information, in particular on 

diagnostic and therapeutic procedures, can only correspond to the state of knowledge at the time of 

printing of the guideline. The greatest possible care has been taken with regard to the recommendations 

given for therapy and the selection and dosage of medications. Nevertheless, users are urged to consult 

the manufacturers' package inserts and expert information for verification and, in case of doubt, to 

consult a specialist. In the general interest, any discrepancies should be reported to the DGVS. The 

user himself remains responsible for any diagnostic and therapeutic application, medication and dosage. 

In this guideline, registered trademarks (protected trade names) are not specially marked. It can 

therefore not be concluded from the absence of a corresponding reference that it is a free trade name. 

The work is protected by copyright in all its parts. Any use outside the provisions of copyright law without 

the written consent of DGVS is prohibited and punishable by law. No part of the work may be reproduced 

in any form without written permission. This applies in particular to reproductions, translations, 

microfilming and the storage, use and exploitation in electronic systems, intranets and the Internet.  
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1 Guideline - Epidemiology and diagnostics 

Statement 1.1 (new 2022) 

GERD is present when there are bothersome symptoms and/or lesions in the esophagus due to reflux 

of stomach contents into the esophagus.  

 

[Strong consensus] 

 

Comment:  

The Montreal Classification (Figure 1) provides the first generally applicable and authoritative 

nosological definition of gastroesophageal reflux disease (GERD) : GERD develops when reflux of 

gastric contents causes bothersome symptoms and/or complications 2. It includes the pathophysiologic 

process of gastroesophageal reflux as well as a symptom-based definition for clinical application of the 

definition. "Disturbing symptoms and/or complications" allows sufficient variability in assessing the 

degree to which patients find the symptoms or consequences of GERD to be disabling. Even 

asymptomatic patients with a GERD complication (e.g., Barrett's esophagus) are covered by the 

Montreal classification. The definition is independent of specific measurement methods and captures 

patients by symptomatology alone. On the other hand, it also classifies GERD - regardless of the 

presence of clinical symptoms - based solely on technical evidence of reflux (pH-metry, impedance-pH-

metry) or evidence of reflux sequelae (endoscopy, histology, electron microscopy) and symptoms. 

Finally, the Montreal classification does not specify whether the reflux must be acidic, weakly acidic, 

basic, or gaseous. The Montreal classification has been validated by various expert groups and has 

been adopted by other gastroenterological societies. 

 

 

Figure 1: Montreal classification (consensus) 
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The term GERD subsumes: 

• erosive reflux esophagitis (ERD) 

Detection of inflammatory changes of various severities including peptic stenosis. 

• non-erosive reflux disease (NERD) 

typical reflux symptoms affecting quality of life without evidence of endoscopic lesions 

• thoracic pain 

GERD as a major cause of noncardiac chest pain (without concomitant esophageal symptoms) 

•  hypersensitive esophagus 

Reflux quantitatively within normal range, but high association of reflux episodes and symptoms 

(compared with functional heartburn, which lacks this association); given scientific data since 

2006, more precise concepts now exist 

•  extraesophageal manifestations 

Symptoms in extraesophageal organs (oral cavity, lungs); it is only an association without 

proving causal relationship. Solitary symptoms (cough, laryngitis, asthma, etc.) as the sole 

manifestation are rare. Many other postulated extraesophageal manifestations (dental erosions, 

otitis media, halitosis, etc.) are further without substantiated evidence 

• Complications of GERD: V. a. bleeding and stenosis 

• Barrett's esophagus 

Intestinal-type metaplasia of the distal esophagus with potential progression to dysplasia and 

carcinoma 

 

The Montréal Classification is a priori not designed as a diagnostic guideline, even though appropriate 

diagnostic references have been given in individual points. 

 

The prevalence of GERD is increasing in recent years and it is higher in the countries with high standard 

of living with 15-25% than in the poorer countries with 10% 3, 4. Established risk factors for the 

development of GERD are increased body mass index, nicotine abuse, and genetic predisposition 5 as 

well as hiatal hernia 6 Infection with Helicobacer plyori seems to reduce the risk 7. 

GERD negatively affects quality of life, prevalence and permanent need for therapy consumes high 

financial and human resources in the healthcare system 8. 

However, a population-based study (HUNT study) demonstrated that GERD does not increase all-cause 

mortality or Barrett's carcinoma risk compared with the normal population. A cohort of 4758 GERD 

patients was compared with the population of 51,381 people 9. 

 

Statement 1.2 (new 2022) 

There is no gold standard for the diagnosis of GERD. Exclusive evidence for the diagnosis of GERD is 

present if there is an erosive reflux lesion LA C or D or a Barrett's esophagus (histologically > 1 cm) or 

a peptic stenosis or pathological pH-metry with an acid exposure time > 6% in the diagnosis. 

 

[Strong consensus] 
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Comment:  

There is no singular procedure that alone can prove or exclude reflux disease. This is true for anamnestic 

data as well as for endoscopic-histological or functional diagnostic examinations (pH-metry or 

impedance-pH-metry). The accuracy of a medical history taken by an experienced gastroenterologist, 

for example, is only 70% sensitive and 67% specific, as the Diamond study was able to show very 

impressively 10. Discrepancies between the expression of patients and the resulting perception and 

interpretation by physicians can play a significant role (heading). 

 

This lack of a diagnostic gold standard has led to the development of criteria by which reflux disease 

can be classified as very likely or very unlikely. Naturally, there is also a considerable gray area here in 

which a clear classification is not possible. 

 

Table 5: Modified according to Lyon Consensus 11 

 Endoscopy pH/ pH impedance 

measurement 

High Resolution 

Manometry 

Conclusive evidence 

for pathological 

reflux 

LA C and D 

esophagitis 

Barrett esophagus 

Peptic stricture 

Acid exposure > 6 %  

Marginal evidence or 

inconclusive 

evidence. 

LA A or LA B 

Esophagitis 

Acid exposure 4-6 % 

40 - 80 reflux episodes 

 

Supplementary 

parameters  

(which can be 

confirmation in both 

directions by presence 

or absence). 

Histology 

Electron microscopy 

Low mucosal 

impedance 

Reflux- symptom 

association 

>80 reflux episodes 

Low nocturnal basal 

impedance 

Low conclusion induced 

peristaltic wave 

Hypotensive 

esophagic cardiac 

junction 

Hiatal hernia 

Esophageal 

hypomotility 

Evidence against the 

presence of GERD 

 Acid exposure <4 %  

<40 reflux episodes 

 

 

 

The Lyon Consensus (Table 5). This is based on both endoscopic and functional diagnostic findings. 

The findings listed in Table 5 listed criteria for or against evidence for the presence of GERD have 

recently been validated in a bicentric study and have been added to the table 12. Healthy volunteers as 

well as patients with ERD and NERD were examined by means of wireless long-term pH metrie under 

PPI pause (96 h measurement time). The data show that the mean acid exposure time < 4 % seems to 

be physiological, but it also shows that the conclusive evidence for GERD is rather at an acid exposure 

time of 7 %; restrictively, it must be pointed out that there are no standard values and considerable 
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variability from day to day in such long-term pH measurements. In contrast to the Lyon Consensus 

postulation of definite evidence for GERD only from an LA C situation, the data already show that LA B-

D supports the diagnosis of GERD. However, the validation of the Lyon Consensus was performed on 

a still small collective, insofar further studies are needed. Whether manometric findings can be used to 

increase the discriminatory power of the diagnosis also needs to be confirmed. On the other hand, 

general clinical experience suggests that GERD is not present in the absence of reflux esophagitis and 

simultaneous lack of improvement during therapy with 2 x 40 mg esomeprazole (currently the most 

effective PPI). 

 

There are currently no valid diagnostic criteria for evaluating endoscopic and/or functional diagnostic 

findings with respect to a reliable diagnosis of extraesophageal manifestations of GERD. 

 

Statement 1.3 (new 2022) 

Response to PPI has no relevance in confirming the diagnosis of GERD. 

 

[Strong consensus] 

 

Comment:  

Because of good therapeutic results in some reflux patients, it seemed reasonable to draw diagnostic 

conclusions from symptomatic response to PPI therapy. However, 69% of patients with ERD, 49% with 

ERD, and as many as 35% without pH-metric or endoscopic evidence for the presence of GERD showed 

a symptomatic response to PPI therapy 13. Sensitivity and specificity of the "PPI test" for typical 

symptoms are 71 and 44 %, respectively. The PPI test is an unsuitable diagnostic method in that it has 

a low sensitivity for ERD/NERD and also a specificity that is too low at 60% and therefore also responds 

in patients with functional dyspepsia 14. 

 

Work with pH metrie and impedance measurement has shown that only half of the actual reflux episodes 

were detected with pH metrie alone 15. Further data highlight that 28% of all reflux associated symptoms 

are due to non-acid reflux. Thus, understandably, PPI response correlates with reflux symptoms only 

when the cause is actually acid reflux 16. This once again justifies the uselessness of the PPI test. 

 

Recommendation 1.4 (new 2022) 

For medical reasons, further (e.g., endoscopic) clarification can be performed early and primarily, i.e., 

instead of empirical therapy. 

 

[Recommendation open, strong consensus]  

 

Comment:  

In a multicenter study of patients with typical reflux symptoms comparing probationary PPI therapy with 

esomeprazole with primary endoscopy, both approaches were equally effective. Primary drug therapy 

was more cost-effective, saving 86-90% of endoscopies 17. 
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In GERD patients, 70% of endoscopies are unremarkable 18. If patients are pretreated at the time of 

index endoscopy, this proportion of endoscopies with mucosal lesions is reduced to 10% 19. Thus, the 

management of the disease is changed in the fewest cases. Overlooking relevant other findings is rare: 

in 73,335 patients with suspected uncomplicated reflux disease, esophageal tumors were found in 0.1% 

of these examinations, gastric tumors in 0.1%, strictures in 2.8%, and higher-grade esophagitis in 2%. 

5.6% of those examined had Barrett's esophagus 20.  

 

Therefore, if there is much to be said for primary therapy in the absence of alarm symptoms, endoscopy 

naturally provides some prognostically important information before therapy is initiated (e.g., higher-

grade reflux esophagitis). In addition, endoscopy may help to reassure frightened patients, as studies 

in patients with functional dyspepsia have shown 21. In this respect, the indication for endoscopy should 

be given generously if the patient wishes it (or if the classification of the symptoms is uncertain). 

 

Recommendation 1.5 (modified 2022) 

If alarm symptoms are present or if probationary therapy is primarily unsuccessful, further clarification 

should be performed by means of an ÖGD.  

 

[Strong recommendation, consensus]  

 

Comment:  

Immediate endoscopy is always indicated if alarm symptoms are present. Alarm symptoms include: 

• Dysphagia 

• Odynophagia 

• Evidence of gastrointestinal hemorrhage (including iron deficiency anemia). 

• Anorexia 

• Unwanted weight loss 

• Recurrent vomiting 

• Familial history for gastrointestinal tumors 

Even in the case of symptoms that are primarily interpreted as GERD symptoms and do not improve 

with PPI therapy, it is obligatory to perform an OED. The aim is to find prognostically important differential 

diagnoses (e.g. eosinophilic esophagitis, achalasia) and to diagnose complications of GERD (peptic 

stenosis, Barrett's esophagus, Barrett's carcinoma). The need for endoscopic workup of refractory 

patients is supported by the fact that relevant findings are raised in 49 19. 

 

Recommendation 1.6 (modified 2022) 

If reflux symptoms have been present for several years, an EGD should be performed to detect Barrett's 

esophagus. 

 

[Recommendation, strong consensus] 
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Comment:  

Risk factors for the presence of Barrett's esophagus are well defined. A meta-analysis of 20 studies and 

a total of 74943 patients with Barrett's esophagus identified age, male sex, nicotine abuse, central 

obesity, and length of Barrett's esophagus as major risk factors for developing adeno-carcinoma 22. 

Nevertheless, Barrett's esophagus has been previously diagnosed in only 5% of cases with Barrett's 

carcinoma 23. 

 

To minimize this deficit, a "once-in-a-lifetime" endoscopy in chronic reflux patients is useful to detect or 

exclude Barrett's esophagus. The main focus is on those patients who already have dysplasia. There is 

no evidence for an endoscopic selection based on symptoms, since 40% of carcinoma patients do not 

have a high symptom burden 24. Systematic screening programs seem to be useful, because according 

to a systematic analysis of retrospective case control studies the diagnosis of dysplastic/malignant 

changes in Barrett's esophagus can be made earlier and mortality can be reduced 23. Nevertheless, a 

general population-based screening cannot be recommended due to lack of data 25. 

 

Recommendation 1.7 (modified 2022) 

If symptoms are compatible with reflux disease and evidence of erosive reflux esophagitis, no further 

diagnosis should be made if therapy is successful. 

 

[Recommendation, strong consensus] 

 

Comment:  

Although low-grade reflux esophagitis, such as esophagitis of LA grade A 18, 19 often an incidental finding 

and therefore not proving the presence of reflux disease, this in combination with typical reflux symptoms 

clearly supports the diagnosis. While the Lyon Consensus 11 defines LA C reflux esophagitis and D 

esophagitis as conclusive for the presence of GERD, there is usually little doubt about the diagnosis in 

the presence of typical reflux symptoms and an LA grade B 12. Supplementary examinations (e.g., 

impedance pH-metry) are thus unnecessary. 

 

Recommendation 1.8 (modified 2022) 

Endoscopic classification of reflux esophagitis should be according to the Los Angeles classification.  

 

[Strong recommendation, strong consensus] 

 

Comment:  

In contrast to other endoscopic classifications (Savary-Miller, MUSE), the Los Angeles classification has 

been 26 is now substantially validated and should be applied in the graduation of esophageal lesions 

today. It correlates with results of functional diagnostic studies 26and therefore the Lyon consensus also 

refers to this classification 11. Therefore, other classifications should no longer be used. 
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Statement 1.9 (new 2022) 

Esophageal biopsies are inappropriate for the diagnosis of NERD.  

 

[Strong consensus] 

 

Comment:  

Histologic hallmarks of esophageal mucosal damage due to pathologic reflux have been identified as 

basal cell hyperplasia, papilla elongation, intraepithelial eosinophils, neutrophils, and mononuclear cells, 

necrosis, erosions, healed erosions, and widening of intercellular clefts 27, 28, some of which result in 

endoscopically visible lesions. Histologic criteria have not always been found to be reproducible in 

further studies 29, as none of the features is pathognomonic. In controlled series using conventional 

forceps biopsies and blinding the examiner, patients with confirmed NERD could not be distinguished 

from nonreflux patients beyond reasonable doubt 30. Only with an elaborate structured histopathological 

protocol, the biopsy can possibly contribute to the diagnosis 31, 32. The significance of histology for the 

diagnosis of eosinophilic esophagitis is unaffected. 

Recommendation 1.10 (modified 2022) 

In cases of PPI refractory typical symptoms, dysphagia, and/or endoscopic suspicion of eosinophilic 

esophagitis (EoE), at least 6 biopsies should be obtained from several levels of the esophagus, 

especially from regions with endoscopic abnormalities (see recommendation 5.9). 

 

[Recommendation, strong consensus]  

 

Comment:  

Eosinophilic esophagitis (EoE) may manifest alone under the clinical presentation of heartburn 33. In this 

respect, EoE must always be considered in the differential diagnosis of reflux disease, and this is 

especially true for refractory cases. Since even in knowledge of subtle changes ( EREFS classification 

) may well lack typical morphological changes for EoE, bioptic diagnosis should always be performed in 

refractory cases. Accordingly, a sufficient number of biopsies at different heights including the proximal 

esophagus should be performed. 

Recommendation 1.11 (new 2022) 

In patients with presumed typical reflux symptoms but PPI refractory symptoms, a combined pH 

metric/impedance measurement should be performed without or with continued PPI medication, 

depending on the question, to differentiate persistent acid or nonacid reflux, hypersensitive esophagus, 

or nonreflux-related symptoms.  

 

[Recommendation, strong consensus] 

 

Comment:  

In the clarification of therapy-refractory complaints, it depends in each individual case on the question 

on which the examination is based: is it a fundamental clarification of the (also acid-induced) reflux or is 

it a clarification of the therapy effect under ongoing PPI therapy.  
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The fact that up to 35% of patients with persistent reflux symptoms on PPI have inadequate suppression 

of acidic (pH< 4) gastroesophageal reflux suggests that PPI therapy should be measured 34, 35. These 

patients can be diagnosed by impedance pH-metry under PPI therapy. More often, however, the cause 

of persistent symptoms is the lack of suppression of weakly acidic (pH between 4 and 7) or nonacidic 

volume reflux 36, 37. In patients with refractory symptoms, 24-hour impedance pH measurement under 

PPI can be used to indicate dose escalation or de-escalation 38. Furthermore, impedance pH-metry can 

be used to differentiate patients with hypersensitive esophagus (normal acid exposure, but positive 

symptom association) or with functional heartburn (normal acid exposure, no symptom association) 39. 

Thus, patients with hypersensitive esophagus had a higher proportion of weakly acidic reflux ("weakly 

acidic reflux") and of proximal reflux episodes 40, 41. Acid reflux (number of episodes, volume) and 

decreased acid clearance were mainly associated with erosive changes, whereas weakly acidic reflux 

episodes were less associated with erosive changes than with symptom development in NERD patients 

42. Patients identified as having a hypersensitive esophagus by impedance-pH metrie can be directed 

to therapy other than PPI that is much more effective 43. Selective serotonin reuptake inhibitors (SSRI - 

fluoxetine in this study) are more effective than PPI in symptom reduction in hypersensitivity in contrast 

to patients with persistently elevated acid reflux 44. 

In some cases, however, it is a matter of basic proof of pathological acid reflux, e.g., in the preoperative 

workup. In these cases, impedance pH-metry without PPI is indicated. 

Recommendation 1.12 (new 2022) 

In the diagnostic context of reflux disease, high-resolution manometry should be performed in:  

1. Non-conclusive diagnosis of GERD for differential exclusion of motility disorder. 

2. Before surgical treatment of GERD 

*s. Recommendation 3.2 and Recommendation 3.3. 

 

[Recommendation, strong consensus] 

 

Comment:  

The significance of the diagnostic procedure, which is now accepted only as high-resolution (HR) 

esophageal manometry, has not yet been adequately defined. There is no doubt that manometry should 

be performed prior to antireflux surgery. If impedance pH-metry does not yield a conclusive result, 

manometry can provide additional information (e.g., by revealing hypomotile disorders of esophageal 

motility) 45, 46. HR esophageal manometry also has diagnostic value in PPI-refractory heartburn and 

inconclusive findings on endoscopy and pH-metry impedance measurement. Yadlapati 47 was able to 

show that prolonged HR manometry over 90 minutes after a "refluxogenic" meal detected supragastric 

regurgitation as the cause of discomfort in 42% of patients and rumination syndrome in 20% of patients. 

The combination of HR pressure measurement with impedance measurement is particularly suitable for 

the detection of these diagnoses. 

 

Recommendation 1.13 (new 2022) 

Laryngopharyngeal pH metry alone should not be used to evaluate for laryngopharyngeal symptoms. 
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[Recommendation, strong consensus] 

 

Comment: 

Globus sensation, clearing of the throat, hoarseness and dry cough are very distressing symptoms, 

which are often wrongly attributed causally to reflux disease. These symptoms are accompanied by a 

considerable restriction of the quality of life and at the same time the diagnostic and therapeutic 

possibilities are limited 48. Laryngopharyngeal reflux as a variant of extraesophageal reflux is often 

blamed as the cause of such symptoms, however, there is no sufficient pathophysiological evidence for 

such a reflux sequence, and therapy studies with high-dose PPI do not show clear results either 49.  

The Restech pH Catheter is intended to measure pH in liquid and aerosol reflux as a nasopharyngeal 

measurement system. There is no clear evidence that the measured data of acidic or alkaline reflux are 

pathophysiologically responsible for the complaints. Whether this is also true for patients who show clear 

evidence of GERD in the 24-h impedance pH measurement (should be applied uniformly throughout the 

manuscript) is still unclear. The Restech procedure is also not predictive of the success of probational 

PPI therapy or even a surgical procedure for occlusive GERD. 

 

Recommendation 1.14 (new 2022) 

Radiologic studies should not be used for primary diagnosis of GERD. 

 

[Strong recommendation, strong consensus] 

 

Comment:  

Gastroesophageal reflux can be detected on single and double contrast examination of the esophagus 

or esophagus and stomach 50-52. However, due to spontaneous physiological reflux during the 

examination, the sensitivity of radiological methods is only about 35% compared to pH-metry 53. This 

sensitivity can be increased up to 70-80% by additional provocation such as coughing, Valsalva 

maneuver, positioning (e.g. oblique right rotation in supine position) as well as the so-called wet siphon 

test 54, 55. However, the increase in sensitivity due to the provocation maneuvers is at the cost of a 

decrease in specificity, which reaches a maximum of 74%. At best, radiological examinations may be 

useful for a surgical pre- and postoperative morphological assessment in anti-reflux surgery. 

 

Nuclear Medicine 

Esophageal scintigraphy with the nonabsorbable radiopharmaceuticals 99mTc-tin colloid, 99mTc-sulfur 

colloid, or 99mTc- diethylene-triamine-pentaacetic acid (DTPA) is well established for the diagnosis of 

esophageal motility disorders 56), but can also be used to diagnose (postprandial) reflux 57-61. Compared 

with the results of 24-hour pH-metry, sensitivities of 48-90% and specificities of 76%-100% are reported 

for esophageal scintigraphy 62-66. The advantage of esophageal scintigraphy is its lack of invasiveness. 

Compared to radiological reflux diagnostics, esophageal scintigraphy is characterized by significantly 

lower radiation exposure, quantifiability of reflux, and better sensitivity and specificity 64. In addition, late 

scintigraphic images can be used to search for pulmonary aspiration 66Recent studies with digital reflux 
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scintigraphy seem to have potential in the diagnosis of laryngopharyngeal reflux. Here, there are 

correlation studies with 24 h impedance pH metrie showing that this method is significantly more 

sensitive than impedance measurement 67. 
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2 Guideline - Drug therapy 

2.1 Definitions 

Acute therapy: any treatment at initial diagnosis/first presentation or exacerbation of known GERD. 

Long-term therapy: any treatment after completion of acute therapy.  

• Continuous long-term therapy: regular intake of a drug (e.g. also intake every 2nd day). 

• Intermittent therapy: repetition of an acute therapy (s.d.) as needed. 

• Demand therapy ("on demand"): Taking a drug only when symptoms occur or at / before 

situations that typically cause symptoms, with limitation of the maximum amount of the drug per 

day (e.g., max. 1x per day). 

2.2 Therapy goals 

Symptom Control 

Reflux symptoms that are perceived as bothersome are the reason for medical consultation in the vast 

majority of patients. Accordingly, satisfactory control of symptoms, regardless of the type of 

manifestation, is an important therapeutic goal in patients with GERD 68, 69. Inadequate symptomatic 

response is associated with reduced quality of life in physical and psychological terms 8. Complete 

symptom freedom is often not achieved, especially in clinical practice outside of trials 70. There are few 

data on the question of when satisfactory symptom control is achieved from the patient's perspective 

with residual symptoms . In a post hoc analysis of treatment trials, patients with NERD were satisfied 

when mild reflux symptoms occurred no more frequently than once per week 71. It must be considered 

in this question that patients react in psychological and physical respect quite differently to a reflux 

disease or are affected by such a disease and can have thereby quite different requirements to the 

management or the therapy goals 72.  

 

Healing reflux esophagitis 

The healing of endoscopically visible reflux lesions (erosions, ulcerations, mucosal breaks) in the Los 

Angeles classification is usually the primary goal of therapy studies. These have shown that in the case 

of full-dose PPI therapy over 4 weeks (Los Angeles A and B) or over 8 weeks (Los Angeles C and D) 

symptom freedom is a good predictor for healing of the esophageal lesions 73-75. However, there is no 

robust scientific rationale for requiring complete healing of reflux esophagitis and obtaining endoscopic 

remission (= healed reflux esophagitis). It is theoretically conceivable that patients with unhealed 

esophagitis will recur earlier. In placebo-controlled trials of long-term therapy for reflux esophagitis, 

patients with noncured esophagitis were excluded at the end of acute therapy, so this question cannot 

be answered on the basis of controlled trials. It is also conceivable that a continuing (chronic) 

inflammatory process per se increases the risk for carcinoma development. In a Danish population-

based cohort study, the risk of carcinoma for patients with erosive esophagitis was greater than that for 

NERD patients and for the nonrefluxing general population 76. However, the risk of carcinoma is very 

small in absolute terms. In the Danish cohort study, 37 of 26,194 patients with reflux esophagitis 

developed carcinoma within a median follow-up of 7.4 years, corresponding to an absolute 10-year risk 
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of 0.24% 76. Thus, a carcinoma preventive effect will never be shown by a controlled study when viewed 

realistically. 

 

Complications prevention 

Maintenance of endoscopic remission would only be required if recurrence of reflux esophagitis was 

associated with an unfavorable prognosis for the patient. Symptom-adapted therapy cannot reliably 

prevent esophagitis recurrence as shown in a randomized trial comparing demand therapy with 

continuous PPI therapy in patients with reflux esophagitis of different severity levels 77. The risk of 

recurrence increased with increasing severity of esophagitis in this study. Data on the natural (untreated) 

course of GERD are sparse in the literature and are not expected to be in the future given the availability 

of effective therapy. After the initial diagnosis of GERD in family practice, the risk of detecting 

esophageal adenocarcinoma and esophageal stricture is increased in the subsequent course 78. 

However, in the vast majority of patients with reflux esophagitis, there is no progression of the disease 

in the long term, i.e., there is rarely an increase in severity, as shown by a systematic review of the 

available literature 79. Of course, this does not exclude progression in individual cases. In the ProGERD 

study (progression of GERD under everyday conditions), only a few patients showed an increase in the 

initial severity of reflux esophagitis during a follow-up of 5 years under the care of a family physician 80. 

In a Swedish population study with endoscopy and endoscopic follow-up, 12 of 90 patients with erosive 

esophagitis showed progression to higher severities and 8 showed development of Barrett's esophagus. 

The risk of progression was significantly lower in patients with NERD 81. In a large unicenter cohort 

study, more than 2,000 patients with GERD received symptom-adapted treatment and were followed up 

for a mean of 7.6 years 82. Among patients with reflux esophagitis, 11% had worsening esophageal 

findings during follow-up, and 1.9% developed stricture 82. Acute bleeding from reflux esophagitis is 

observed predominantly in elderly and bedridden patients; otherwise, it is a rarity. Usually, they 

represent the initial diagnosis. Barrett's carcinoma is detected in more than 90% at initial endoscopy as 

shown in a Danish population study 83. It remains unclear at present whether the risk of developing 

carcinoma on the floor of a Barrett's esophagus can be effectively reduced by drug or surgical therapy. 

There is evidence that early use of consistent and effective antireflux therapy may reduce the 

development of Barrett's esophagus and, consequently, Barrett's carcinoma 84. 

Based on the available data, remission-maintaining therapy for esophagitis cannot be required for all 

patients; rather, it is important to identify and treat patients who are at high risk for complications during 

the course (e.g., severe esophagitis, complications that have occurred, elderly patients with absent or 

atypical symptoms). 

 

Economic framework conditions 

Economic conditions must also be taken into account when evaluating therapy goals. GERD is of 

considerable socio-medical relevance due to its high prevalence in the population and its often chronic 

course. The main cost factor in Germany is drug therapy, which accounts for 64% of total costs 85. PPI 

are often prescribed without adequate indication, in too high doses and for too long 86. Appropriate 

training has the potential to significantly reduce the frequency of prescriptions 87. In management models 

derived from randomized controlled trials of acute and long-term therapy of patients with reflux 
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esophagitis, esomeprazole shows an advantage of >10% over omeprazole, lansoprazole, and 

pantoprazole with respect to the combined endpoint of healed esophagitis and clinical remission 88. For 

this reason, an economic advantage is also possible through medication selection.  

 

Recommendation 2.1 (new 2022) 

A distinction should be made between therapy of reflux symptoms (without confirmed GERD) and that 

of confirmed GERD. (children and adults) 

[Recommendation, strong consensus] 

 

Comment: 

The term "reflux complaints" implies that the underlying disease GERD is certain. However, typical reflux 

complaints (heartburn, regurgitation) are not suitable as a reliable diagnostic tool because they are 

neither sensitive (30% - 76%) nor specific (62% - 96%) 89. The diagnostic quality cannot be relevantly 

improved by questionnaires or scores used in studies. Also the response of symptoms to PPI does not 

ensure the diagnosis of GERD 89. 

To avoid erroneous therapeutic conclusions, it is important to differentiate between reflux symptoms 

without or with confirmed GERD, especially when symptoms do not respond adequately. This was 

shown in a large US study including 366 patients with PPI-refractory reflux symptoms 90. A relevant 

proportion of these patients had a different cause of symptoms: 6% organic esophageal disease and 

27% functional heartburn.  

 

Recommendation 2.2 (new 2022) 

Patients with reflux symptoms and those with confirmed GERD should be counseled about the 

importance of general measures in the therapeutic concept. (Children and adults) 

[Strong recommendation, strong consensus] 

 

Comment: 

Obesity favors the development of GERD and its complications, presumably involving mechanical 

factors such as an increase in intra-abdominal pressure with a consecutive increase in the 

gastroesophageal pressure gradient and direct influences on the lower esophageal sphincter by 

mediators (e.g., adiponectin) 91-94. Of course, this does not necessarily mean that weight loss obligatorily 

leads to an improvement in GERD. A systematic analysis of the available literature crystallized that 

weight loss may both improve symptoms and favorably affect pH-metric data in randomized controlled 

trials (Table 6) 95, 96. The best available clinical evidence comes from the Scandinavian prospective and 

population-based HUNT study 97. Weight loss was associated with improvement in reflux symptoms. 

There was also a correlation with the extent of BMI reduction. Similarly, weight reduction improved the 

efficacy of antireflux medication. 

Raising the head of the bed can be recommended for patients with nocturnal reflux symptoms on the 

basis of 3 randomized controlled trials (Table 6). There is also supportive evidence for not eating late 

meals from 2 case-control studies and 1 randomized controlled trial (Table 6) 96, 98. Left lateral position 

is a plausible explanation for reduced nocturnal reflux on anatomic grounds. In a pilot study of a 
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positional device designed to keep patients in the left lateral position for at least 6 hours, there was 

significant improvement in nocturnal reflux symptoms 99. Four prospective controlled trials demonstrated 

an effect of breathing training (abdominal breathing) on reflux symptoms, pH and manometry findings, 

and PPI use (Table 6) 100. In a population-based cohort study, smoking cessation led to symptom 

improvement in normotensive patients (Table 6) 97. Tight clothing or tightly buckled belts should be 

avoided, as they lead to an increase in reflux, primarily by obstructing esophageal clearance 101.  

Diet undoubtedly has an effect on reflux or reflux symptoms, although there is no specific antireflux diet 

(Table 6). An effect of selective interventions in dietary behavior such as reduction of alcohol 

consumption, avoidance of chocolate, coffee, spicy foods, citrus fruits, fatty foods, carbonated 

beverages has not been conclusively and universally demonstrated 95, 96, 98, 102. The recommendation to 

avoid individually intolerable or unhealthy foods and beverages is nevertheless reasonable. Data from 

the Nurses Health Study showed that consumption of coffee, tea and carbonated mineral water was 

associated with an increased risk of reflux symptoms 103. A reduction of fat and sugar intake in 

combination with an increased intake of dietary fiber seems advisable on the basis of pathophysiological 

considerations and experiments 104. In a prospective study, a liberal diet was compared with a restrictive 

antireflux diet after appropriate training, and the effect was monitored pH-metrically. A highly significant 

and clinically relevant effect on esophageal acid exposure was demonstrated in the intraindividual 

comparison 105. 

In a randomized study of 10 healthy controls and 10 patients with reflux esophagitis, sleep deprivation 

(≤3 hours of nighttime sleep) was shown to significantly increase the sensitivity of esophageal mucosa 

to acid 106. 

Reflux symptoms are very common in athletes. An essential mechanism is - in healthy subjects - 

increasing reflux in the context of transient sphincter relaxations 107. For this reason, GERD patients 

should be advised that sports with particular abdominal press are rather unfavorable. 

 

Table 6: Effectiveness of general measures for GERD 

Measure Effect on GERD 

parameters 

Occupied by Recommendation 

Weight loss Improvement of 

symptoms and 

esophageal pH 

Reduction PPI 

consumption 

RCT, case-control 

study 

For patients who are 

overweight or have 

recently gained weight 

Raising the head end 

of the bed 

Improvement of 

symptoms and 

esophageal pH 

RCT 

Case control study 

For patients with 

nocturnal reflux 

symptoms 

Diaphragm training 

(abdominal breathing) 

Improvement of 

symptoms and 

esophageal pH 

Reduction PPI 

consumption 

Case control study With corresponding 

treatment request 
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Avoidance of late 

meals 

Improved nocturnal 

acidity 

Case control study For patients with 

nocturnal reflux 

symptoms  

Stop smoking 

 

No effect on 

symptoms and 

esophageal pH 

Case control study Generally good 

recommendation, 

effective for normal 

weight smokers 

Diet Improvement of 

symptoms and 

esophageal pH 

Case control study Individualized nutrition 

counseling 

 

Recommendation 2.3 (modified 2022) 

A standard-dose PPI** should be prescribed for typical reflux symptoms with no alarm symptoms, no 

positive family history of upper gastrointestinal tract malignancy, and no risk factors for complications*. 

(Children and adults) 

*Severe reflux esophagitis (Los Angeles grade C and D, peptic stenosis, Barrett's esophagus). 

**according to the approval status of the individual preparations 

 

[Recommendation, strong consensus] 

 

Comment: 

Patients with typical reflux symptoms requiring treatment (heartburn, acid regurgitation, regurgitation) 

without alarm signs or risk factors (e.g., weight loss, dysphagia, evidence of bleeding, family history of 

upper gastrointestinal tract malignancies, long-standing severe reflux symptoms, especially including 

nocturnal symptoms) can be treated empirically with a standard-dose PPI without endoscopy 98, 108. 

Since there is no discriminating correlation between frequency and severity of symptoms on the one 

hand and endoscopic findings on the other hand 109, 110In such a situation, the presence or severity of 

lesions or even pre-existing complications (e.g., Barrett's esophagus) in the esophagus cannot be 

reliably inferred. Full-dose PPI therapy for 4 weeks is an adequate therapy for symptom control and 

healing of any lesions for patients with NERD as well as for the vast majority of patients with erosive 

esophagitis. In addition, the most effective therapy with a rapid onset of action is in line with patient 

preference. In a randomized trial, 612 patients with GERD symptoms were treated either empirically 

with 40 mg esomeprazole for 4 weeks or endoscopically with subsequent 40 mg esomeprazole for 

esophagitis patients and 20 mg esomeprazole for NERD patients. After 4 weeks, treatment success was 

comparable: 86.4% vs. 87.5%, respectively 17. In a multicenter, open-label study, 2,156 patients with 

heartburn were treated with 40 mg esomeprazole on at least 3 of 7 days in the previous week. After 4 

weeks, 88% of patients were symptom-free 111. In a large, randomized, double-blind study, 593 

outpatients with heartburn were treated for 20 weeks. Compared 30 mg lansoprazole, 2x150 mg 

ranitidine with a step-down regimen consisting of 30 mg lansoprazole for 8 weeks followed by 2x150 mg 

ranitidine and a step-up regimen consisting of 2x150 mg ranitidine for 8 weeks followed by 30 mg 

lansoprazole. The continuous lansoprazole treatment was superior to the other three treatment 
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regimens in terms of severity of heartburn and number of days without heartburn 112. A Cochrane review 

identified 15 randomized trials of empiric therapy for reflux symptoms. In placebo-controlled trials and 

in head-to-head comparisons, PPIs were more effective than H2 -receptor antagonists and prokinetics 

113. 

A number of issues related to symptom-based treatment have not been sufficiently clarified. This 

concerns, for example, the necessary duration of acute therapy. In a purely symptom-based treatment, 

one would end the therapy with the onset of symptom freedom. The recommendation of a four-week 

therapy corresponds to the study situation. In addition, this results in effective treatment of any 

esophagitis that may be present. 

 

Recommendation 2.4 (modified 2022) 

In typical reflux symptoms without alarm symptoms, without a positive family history for malignancies of 

the upper digestive tract and without risk factors for complications, other antireflux preparations (e.g. H2 

receptor antagonists, alginates, antacids) can also be used on a trial basis if symptom control is sufficient 

from the patient's perspective. (Children and adults) 

 

[Recommendation open, strong consensus] 

 

Comment: 

In a randomized, double-blind, double-dummy study in patients with heartburn without alarm symptoms 

on 2-6 days in the preceding week, 14 days of therapy with an alginate (4x per day) was noninferior to 

therapy with 20 mg omeprazole 114. It must be mentioned restrictively that the effect of alginates on 

reflux esophagitis is unknown. Risk factors for severe esophagitis, peptic strictures, and Barrett's 

metaplasia are male gender, older age, longstanding, especially nocturnal reflux symptoms, smoking, 

and central obesity. H2 -receptor antagonists have long been established for the treatment of reflux 

symptoms, less effective than PPI, but more effective than placebo 115. Antacids are commonly used in 

self-medication. They also serve as on-demand medication in placebo-controlled trials. In a meta-

analysis of randomized controlled trials, they were inferior to alginates 116. 

 

Recommendation 2.5 (modified 2022) 

In case of inadequate or absent response of typical reflux symptoms without previous diagnosis to PPI 

therapy adequately performed for at least 8 weeks, further clarification should be performed (children 

and adults). 

[Recommendation, strong consensus] 

 

Comment: 

There is no universally agreed upon definition for "PPI-refractory reflux symptoms" 117. Adequately 

performed in this context means that it is a correct intake of a PPI in a dosage approved for this 

indication. The literature also includes recommendations such as PPI therapy at twice the standard dose 

for up to 12 weeks 115. This is an off-label approach that is not supported by scientific data. This 

statement does not take into account that the PPIs on the market differ significantly in their effect on 
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intragastric acidity 118, 119. In studies in NERD patients, who make up the majority of reflux patients, the 

extent of acid inhibition did not play a role in symptom control 120. Even in patients with reflux esophagitis, 

the difference between individual PPIs in terms of symptom control is marginal. Studies in NERD 

patients were conducted over 4 weeks, while those in reflux esophagitis were conducted over 4-8 weeks.  

 

Recommendation 2.6 (modified 2022) 

In cases of confirmed or probable GERD, PPI therapy should be given for at least 4 to 8 weeks. PPI 

dosage should be based on the phenotype of GERD and the approval status of the selected PPI. 

(Children and adults) 

 

[Strong recommendation, strong consensus] 

 

Comment: 

Definitive confirmation of the diagnosis of GERD according to the Lyon Consensus is often not possible 

in practice, since - with few exceptions - it would require functional diagnostics with pH-metry or, better, 

impedance-pH-metry 120. However, the approval of PPIs is based on appropriate studies including 

patients with NERD, defined as typical reflux symptoms without endoscopic evidence of reflux 

esophagitis, and patients with reflux esophagitis with varying severity (mucosal breaks) of the 

esophagus according to the Los Angeles classification. 

Patients with NERD represent a pathophysiologically heterogeneous group: Only about half of the 

patients show a pathological acid reflux that can be detected by pH-metry; in the other patients, pH-

metry is normal. In the latter group of patients, about one third have a hypersensitive esophagus (to 

acidic [pH<4] or non-acidic reflux), i.e., they perceive physiological reflux episodes, and two thirds suffer 

from so-called functional heartburn, i.e., the complaints are independent of reflux events 121. This 

explains that patients with NERD respond worse to PPI therapy in terms of symptoms than patients with 

reflux esophagitis. In a systematic review, the therapeutic gain over placebo after 4 weeks of therapy 

with a PPI was 27.2% in NERD patients and 48.0% in esophagitis patients (p<0.0001) 122. If one narrows 

the definition of NERD, i.e. considers only patients with negative endoscopy and positive test result of 

pH-metry, then on the basis of a meta-analysis the symptomatic effect in patients with NERD and 

esophagitis are comparable 123. 

In acute drug therapy of NERD, PPIs are superior to other therapeutic principles (H2 -receptor 

antagonists, prokinetics) with regard to the primary therapeutic goal of symptom relief 113. To some 

extent, the extent of acid inhibition plays a role in symptom relief. For example, omeprazole 20 mg is 

more effective than 10 mg and also than 150 mg ranitidine 121. Increasing beyond 20 mg omeprazole 

equivalent, on the other hand, does not generally appear to be useful, as shown by three large, 

randomized, double-blind trials of 20 mg omeprazole, 20 mg esomeprazole, and 40 mg esomeprazole 

120. Patients with hypersensitive esophagus who benefited from high-dose omeprazole therapy in a 

randomized controlled trial may be excluded from this finding 124. Alginates may represent a comparably 

effective alternative to PPIs 114, however, a formal study in patients with NERD is not available. 

The initial therapy is recommended for mostly 2-4 weeks 121. However, it is unclear whether patients 

who are symptom-free after 3 days, for example, actually benefit from longer therapy. Since it is 
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theoretically conceivable that the pathophysiological mechanisms at the mucosal level involved in 

symptom generation (e.g., inflammation, increase in neural plexuses and receptors, dilation of 

intercellular clefts) may take longer to achieve restitution than symptom relief itself, a recommendation 

that deviates from the study situation does not seem appropriate 125. Experimentally, it can also be 

shown that repetitive acid infusions in the esophagus lead to persistent hypersensitivity 126. 

Data on the effectiveness of antacids in patients with NERD are lacking. They have been and are often 

used for additional symptomatic treatment in both the verum and placebo arms of controlled trials. The 

placebo effect should also not be underestimated: In a meta-analysis, it was 18, % in NERD patients 

127. However, antacids are not without side effects, especially when taken in larger doses. There are no 

objections to occasional use for sporadic complaints 69, 98. 

Endoscopically visible reflux esophagitis - in contrast to NERD - is frequently associated with pathologic 

acid reflux. Accordingly, inhibitors of acid production (PPI, H2 -RA) have been effective in numerous 

placebo-controlled studies in terms of symptom relief and cure of esophagitis 128. PPIs are more effective 

than H2 -RA in direct comparison and are therefore the therapy of choice 98, 128. Symptom relief with PPIs 

occurs after a median treatment duration of 5-10 days with no established dependence on the severity 

of esophagitis 73-75but on the extent of acid inhibition 129. In a randomized controlled trial, obese patients 

with mild reflux esophagitis (Los Angeles A and B) were shown to benefit in terms of symptomatic 

response from a double dose of pantoprazole (2x40 mg) compared to the standard dose of 40 mg 130. 

However, persistent reflux symptoms are more common than persistent esophagitis 73-75, 131. The speed 

of recovery from esophagitis depends on the extent of acid inhibition, the duration of therapy in weeks, 

and the severity of the reflux esophagitis 73-75, 131-133. The duration of time with pH values above 4 per 24 

hours is considered a pharmacologic surrogate marker. 

In the vast majority of studies, the approved standard doses of the different PPIs were investigated and 

an endoscopic healing control was performed after 4 weeks and again after 8 weeks if healing did not 

occur. In mild esophagitis (Los Angeles A and B), high cure rates were observed after only 4 weeks, 

whereas patients with severe esophagitis (Los Angeles C and D) require an eight-week therapy to a 

relevant extent. Since cure monitoring is not a standard part of clinical routine, a pragmatic approach 

recommended is a therapy duration derived from the study data based on the severity of reflux 

esophagitis. In a randomized trial, the recurrence rate of mild reflux esophagitis (Los Angeles grade A/B) 

after 12 weeks was significantly lower when initial therapy was given for 8 instead of 4 weeks 134. For 

this reason, the recommendation of an 8-week initial therapy for all patients with reflux esophagitis also 

seems reasonable. 

The question of whether there are clinically relevant differences between individual PPIs is controversial. 

The individual PPIs differ significantly in cross-over studies with regard to the effect on intragastric 

acidity, and the predictability of the pH-raising effect also varies 54 . In a meta-analysis of randomized 

trials (n=10), small advantages were found for esomeprazole over other PPIs in terms of symptom relief 

at 4 weeks (8% relative increase) and esophagitis cure at 8 weeks (5% relative increase) 135. However, 

particularly in severe esophagitis (Los Angeles grade C/D), significant and clinically relevant benefits of 

40 mg esomeprazole over other PPIs at their standard doses are seen at 4 and 8 weeks 133. 

In placebo-controlled trials, H2 -RA were more effective than placebo and antacids, but the effect is 

significantly worse than that of PPIs. In a systematic review that included 9 randomized controlled trials, 
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esophagitis persisted in 42% of patients after 12 weeks of therapy with an H -RA2 compared with 63% 

on placebo 136. Antacids and prokinetics have no established effect on esophagitis 136. No data are 

available for alginates with regard to healing of esophagitis. 

 

Recommendation 2.7 (new 2022) 

In cases of confirmed or probable GERD and inadequate response to a standard dose of a PPI, 

switching to another PPI, doubling the dose of the PPI (1-0-1), or combination therapy with another 

active principle* may be used. (Children and adults) 

*e.g. alginate 

[Recommendation open, strong consensus] 

 

Comment 

Inadequate symptom control under PPI is a common phenomenon in GERD patients in treatment and 

population studies 117, 118, 137.  

If symptom control is inadequate after 4 weeks, the duration of therapy may be extended 138. Other 

options include increasing the PPI dose to 2x1 standard dose or (especially if pantoprazole is used) 

switching to a different PPI 139, 140. This takes into account the individual differences in response to 

different PPIs 141. Another option is to combine the PPI with an alginate 4 times a day or as an add-on 

if required 142-144 although the studies on this are not uniform 145. Other preparations that can be 

considered as combination partners for PPI are antidepressants, as these substances can increase the 

threshold of irritation in the esophagus 129. However, an indication exists only for hypersensitive 

esophagus, i.e., an appropriate functional diagnosis must have been performed. Baclofen (possibly also 

gabapentin) acts on the lower esophageal sphincter and can thereby reduce the number of reflux 

episodes 90, 146. The problem with this substance is its unfavorable side effect profile. One should 

therefore limit its use to justified individual cases only. Ex juvantibus and based on pathophysiological 

considerations, prokinetics (especially in cases of concomitant dyspeptic problems) and H2 blockers are 

occasionally used at night (treatment of nocturnal acid reflux), although no randomized clinical studies 

have been conducted to date that document a therapeutic benefit 147.  

 

Recommendation 2.8 (new 2022) 

In refractory GERD, defined as inadequate response to at least 8 weeks of therapy with twice the dose 

of a PPI (1-0-1), further evaluation should be performed. (Children and adults) 

[Strong recommendation, strong consensus] 

 

Comment: 

In such a clinical situation with confirmed GERD and correctly administered PPI therapy, the issue is to 

prove or exclude clinical scenarios that account for the inadequate PPI effect. PPIs can be satisfactorily 

effective only where acid (in the wrong place) is the major pathogenetic factor 137, 148. PPIs are 

particularly effective in healing reflux esophagitis, but they are significantly less effective in achieving 

satisfactory symptom control. 
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If symptoms persist despite adequate, high-dose PPI therapy in patients with confirmed GERD, the first 

step is to determine whether they are typical reflux symptoms that persist. Patients with GERD may 

have concomitant diseases such as coronary artery disease (CAD), irritable stomach, or irritable bowel 

syndrome. It is not uncommon for patients to have a somatization disorder, which can be suspected or 

recognized by a variety of symptoms that often cannot be attributed to a single cause 149. For this reason, 

all symptoms should be recorded and it should be explicitly asked which symptom(s) do not respond to 

PPI. If the symptoms are typical reflux symptoms, there are basically 5 main mechanisms that explain 

symptom persistence 117: 

 

1. PPI did not normalize esophageal acid exposure 

PPIs vary in their effect on intragastric acidity. Relative to 20 mg omeprazole (defined as 1.0), the relative 

efficacy of standard doses of pantoprazole 0.23, lansoprazole 0.90, esomeprazole 1.62, and 

rabeprazole 1.82 is 119, 150. In addition, patients respond differently to PPIs (87). With the exception of 

2x40 mg esomeprazole, sufficient acid control cannot be reliably predicted with any PPI 119. In addition, 

GERD patients (without HP infection) require higher doses of a PPI for adequate acid control than 

healthy subjects and HP-infected patients 119.  

 

2. PPI have normalized acid exposure time, but reflux events persist causing heartburn (reflux 

hypersensitivity) 

Before the introduction of impedance pH-metry, the term "hypersensitive esophagus" was used when 

GERD symptoms were experienced in the setting of physiologic acid reflux. Impedance pH metry has 

been used to demonstrate that nonacid reflux events (pH≥4) can also produce symptoms. For this 

reason, we should speak of "reflux hypersensitivity" 117. Significant correlation is captured by the 

symptom index (SI) or the probability of symptom association (SAP) , which is presumably less 

susceptible to interference for mathematical reasons. 

 

3. Heartburn is caused by esophageal disease other than GERD 

Any other inflammatory esophageal disease can cause retrosternal burning. The most common 

misdiagnosis probably occurs in eosinophilic esophagitis, when retrosternal burning is the dominant 

symptom 117. This disease is excluded or detected endoscopically and biopsy. However, it should be 

kept in mind that both endoscopic and histologic signs may disappear with PPI therapy, so that a finding 

that is unremarkable in this regard does not rule out this disease. Accordingly, if possible, the already 

ineffective PPI therapy should be paused for 3-4 weeks before the planned endoscopy. Patients with 

achalasia also frequently complain of heartburn, which can lead to a misdiagnosis of GERD and a 

misindicated fundoplication 151. For this reason, high-resolution manometry should be performed, 

especially before any antireflux surgery. 

 

4. Heartburn due to extraesophageal disease 

Diseases of organs of the thorax and upper abdomen can cause retrosternal symptoms, which in 

individual cases are confused with heartburn 117. Of particular clinical relevance here is CHD, especially 

since patients with CHD and GERD have an overlapping risk profile (e.g., obesity) 152. On the other 
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hand, the symptom angina pectoris in the sense of non-cardiac chest pain is also part of the typical 

spectrum of GERD153. 

 

5. Functional heartburn 

According to the current version of the ROME IV criteria, "functional heartburn" is defined as retrosternal 

burning, pain, or discomfort despite optimal antisecretory therapy and after exclusion of GERD, 

histologic mucosal changes, defined motility disorders, and other structural explanations 154. The 

diagnosis can only be confirmed by appropriate exclusion diagnostics, in patients with confirmed GERD 

this requires elimination of pathological acid reflux by PPI therapy and evidence of reflux-independent 

symptoms on impedance pH-metry. 

From these basic considerations, an algorithm can be developed for rationally and rationally moving 

from PPI-refractory "heartburn" to a clear cause assignment and treatment strategy (Figure 2) 115. In 

principle, this algorithm has been validated by a multicenter study in the U.S. 90. It should be explicitly 

mentioned that the algorithm is not primarily designed to confirm or exclude the diagnosis of GERD, but 

to manage a common therapeutic problem - PPI-refractory heartburn - whose most common but not 

sole cause is GERD. 

Limiting the diagnosis or exclusion to GERD would not solve the problem in this clinical situation, as 

other causes may be solely responsible or coexistent. 
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Figure 2: Algorithm for the management of PPI-refractory heartburn for adults and older children (after 

115) (consensus) 

 

6. Regurgitation-dominant GERD 

In studies, the therapeutic success is often evaluated or reported only with regard to the leading 

symptom "heartburn". The therapeutic gain of PPI over placebo was more than 20% lower for 

regurgitation than for heartburn, at only 17%, in 7 controlled trials 155-158. H2 -RA and prokinetics showed 

a placebo-level effect in comparative studies with PPI 156. In a large randomized controlled trial of 1,460 

NERD patients treated with a PPI or a P-CAP (potassium competitive acid blocker) for 4 weeks, 53% of 

patients complained of severe regurgitation. Symptomatology responded significantly worse to acid 

blockade than to heartburn 157. In an observational study involving 134 centers in 6 European countries, 

12-13% of reflux patients with well-controlled heartburn continued to suffer from frequent regurgitation 

158. 

Acidity plays only a minor role in regurgitation, whereas the volume of the refluate is of greater relevance. 

PPIs mainly influence the acidity of the reflux, the effect on the volume is small. Pathophysiologically, 
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incompetence of the antireflux barrier is the primary concern. Dysfunction of the upper esophageal 

sphincter also occurs 155. Differential diagnosis should be based on achalasia, rumination and 

gastroparesis 137.  

 

Recommendation 2.9 (new 2022) 

In uncomplicated GERD (NERD, mild Los Angeles reflux esophagitis grade A/B), long-term medical 

management should be based on symptoms. Overtreatment should be avoided. (Children and adults) 

[Recommendation, strong consensus] (Decide Wisely). 

 

Comment: 

Patients with NERD and mild reflux esophagitis (Los Angeles grade A/B) are at low risk of developing 

serious complications over time. Because mild reflux esophagitis is progressive over time in only a few 

cases, a symptom-adapted strategy suffices 80, 82. For this reason, the long-term satisfactory control of 

symptoms with normalization of the quality of life and preservation of the ability to work is in the 

foreground. Theoretically, all patients who respond to PPI could be treated with continuous PPI therapy. 

However, this would mean overtreatment for many patients, as a significant proportion of patients with 

NERD and mild reflux esophagitis do not relapse or relapse rarely, or at least remain symptom-free for 

a longer period of time 159, 160. Intermittent courses of therapy or a purely as-needed strategy, in which 

the patient takes a medication in case of symptoms or situations that typically trigger symptoms and 

also stops the therapy immediately if symptoms persist, come as an economical alternative to 

continuous long-term therapy (Figure 3). Demand therapy has been investigated in a number of carefully 

controlled studies and has been established in routine clinical practice 121, 161-163. In each case, patients 

who had been symptom-free for 4-8 weeks on acute therapy were treated. The primary objective was 

treatment satisfaction combined with the desire to continue this therapy, i.e., treatment discontinuation 

was defined as a surrogate for patient dissatisfaction and inadequate symptom control. In five placebo-

controlled trials, this was achieved in 83%-94% of patients with 20 mg omeprazole or half the standard 

dose of another PPI. In this respect, demand therapy was superior not only to placebo but also to 

continuous (daily) PPI use and is therefore now considered the treatment of choice (Figure 4). 

In principle, therapy with other drugs is also possible or permitted, provided the patient has NERD and 

symptom control is judged to be satisfactory. In the placebo arms of the above-mentioned studies, 48% 

to 72% of the patients were satisfied with the therapy (antacids allowed). This suggests that other 

medications - in this case antacids as needed - also lead to satisfactory symptom control in a relevant 

proportion of patients.  
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Figure 3: Strategies for long-term therapy of reflux disease (children and adults) (consensus) 

 
In a randomized, controlled trial that included 477 patients with reflux esophagitis of all severities (Los 

Angeles grades A-D) and compared esomeprazole 20 mg daily or as needed, no difference was found 

with respect to symptom control but was found with respect to the incidence of esophagitis recurrence, 

which was lower with continuous administration than with as-needed therapy for all severities of 

esophagitis 77. The frequency of esophagitis recurrence increased with esophagitis severity. Because 

patients with mild reflux esophagitis rarely develop progression to severe esophagitis and mild 

esophagitis is also not uncommon (6% in a Scandinavian population study) in the healthy general 

population, this higher recurrence rate can be accepted without relevant risk to patients (Figure 4) 80, 164. 
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Figure 4: Algorithm for long-term management of GERD depending on endoscopic findings (children 

and adults) (consensus) 

 

Recommendation 2.10 (new 2022) 

In complicated GERD (reflux esophagitis grade C/D, peptic stricture), PPI continuous therapy should 

be given. (Children and adults) 

 

[Recommendation, strong consensus] 

 

Comment: 

Severe reflux esophagitis may be the starting point of complications such as hemorrhage and stenosis. 

Furthermore, in controlled studies, approximately 90% recurrences were observed within the first weeks 

after discontinuation of an initially successful curative therapy with a PPI 165-167. Based on this 

experience, the principle of recommending long-term therapy immediately after acute therapy (Figure 

4). On the basis of a randomized controlled trial, symptom-controlled PPI therapy is not sufficient to 

maintain remission of esophagitis 77. Also in the long-term course, the extent of acid secretion inhibition 

and the severity of reflux esophagitis according to the Los Angeles classification are predictors of 

therapeutic success 168-172. In a review, data from 4 comparative clinical trials were correlated with data 
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cases (see Chapter 3). 
 
 
+ No symptoms and no lesions: no therapy 
Symptoms±lesions: Therapy like NERD or ERD 

Endoscopy 
Other  

Diagnosis 

Antireflux 
operation?* 

Demand therapy 
with PPI  

Continuous PPI 
Endoscopic 
monitoring+ 

Bougienage and 
full-dose PPI 

if 

insufficient 



Update S2k guideline Gastroesophageal reflux disease and eosinophilic esophagitis / Koop, Madisch et al. 

 

Update S2k guideline Gastroesophageal reflux disease and eosinophilic esophagitis, March 2023.  40 

from pharmacologic studies examining intragastric acidity under different PPIs. An inverse, nonlinear 

correlation was found between time with gastric pH values above 4 and remission maintenance of 

esophagitis 173. 

Peptic stricture has become much less common since the introduction of PPIs. Effective acid inhibitory 

therapy is critical for long-term success or maintenance of remission after dilatation 174. 

 

Recommendation 2.11 (modified 2022) 

If an extraesophageal manifestation of GERD is suspected in adults, PPI therapy should be given at 

twice the standard dose (1-0-1) for 12 weeks. Children and adolescents should be diagnosed first. 

 

[Strong recommendation, consensus] 

 

Comment: 

Few areas are as controversial as the existence and management of so-called extraesophageal 

manifestations of GERD. According to the MONTREAL consensus, cough, asthma, laryngitis 

(synonymously laryngo-pharyngeal reflux (LPR) ; symptoms: Globus, compulsive throat clearing, voice 

problems) and dental erosions are considered "established" associations 2. Association, however, does 

not equate to causality. In the presence of these problems, which are extremely frequent in general and 

specialist practice, a reflux genesis should be considered in individual cases - after exclusion of other 

causes - and especially in the case of coexistence of typical reflux symptoms, although a causal 

relationship is probably much rarer than previously assumed 175. Microaspiration or vago-vagal reflexes 

triggered by reflux as a primarily plausible pathophysiological concept are not sufficient to explain the 

overall disappointing results of intervention studies 118. It is likely that even in patients with confirmed 

GERD, reflux is only one (possible) of several triggers that may trigger symptoms via stimulation of 

receptors. This then also explains the persistence of symptoms despite adequate PPI therapy.  

Efficacy compared with placebo has been demonstrated in randomized trials for cough in objectified 

GERD (33% vs. 9%) 137, 175, 176. In asthma, a subgroup with nocturnal respiratory and typical reflux 

symptoms may also benefit 175, 177, 178. For laryngitis, there is a placebo-controlled study (82 patients) 

with 2x20 mg rabeprazole for 12 weeks that showed a positive effect on symptoms 179. The largest 

study, which included 145 patients and treated with 2x40 mg esomeprazole or placebo for 16 weeks, 

showed no effect 180. A recent meta-analysis concluded that PPIs probably have a small effect, but due 

to the heterogeneity of the studies, no firm conclusions can be drawn 181. No data from placebo-

controlled studies are available for PPI therapy in patients with dental erosions. 

When an "established extraesophageal manifestation" (cough, asthma, laryngitis, dental erosions) of a 

known, suspected, or considered GERD is suspected, in the absence of diagnostic measures 

conclusively demonstrating a causal relationship between the complained symptoms and GERD, high-

dose PPI therapy for up to 12 weeks is recommended as a first step in adults. This recommendation is 

justified by studies that have shown an effect over placebo. It is also recommended to select a PPI with 

a high likelihood of achieving adequate gastric acid control (e.g., 2x40 mg esomeprazole) (Figure 5). 

This recommendation cannot be applied to children, as relevant studies are lacking. Therefore, reflux 

diagnostics should always be performed as a first step in children. In case of satisfactory control of 



Update S2k guideline Gastroesophageal reflux disease and eosinophilic esophagitis / Koop, Madisch et al. 

 

Update S2k guideline Gastroesophageal reflux disease and eosinophilic esophagitis, March 2023.  41 

extraesophageal symptoms, individual titration to the lowest, still effective PPI dose is recommended. If 

there is no improvement in extraesophageal symptoms, PPI therapy should usually be discontinued in 

the absence of typical reflux symptoms. If doubts remain as to whether GERD is present, impedance 

pH-metry without medication is recommended. If typical reflux symptoms are also present with a 

reasonable suspicion of GERD, further diagnostics including an esophago-gastro-duodenoscopy (ÖGD) 

and impedance pH-metry are recommended. OGD should look for heterotopic corpus-type gastric 

mucosa (inlet patches) in the proximal esophagus, as these can sometimes cause laryngopharyngeal 

symptoms and are amenable to endoscopic ablation 182. Impedance pH-metry without PPI is used to 

detect GERD, with examination under ongoing high-dose PPI therapy there is an option to detect 

persistent acidic (pH<4) and nonacidic reflux (pH≥4) including extension into the esophagus (proximal 

reflux) and association to complained symptoms.  

For H2 receptor antagonists, prokinetics, baclofen, and gabapentin, there are no data to justify their use 

as monotherapy; for add-on treatment with a PPI, the data are inconclusive 175. Alginates have been 

studied in 2 randomized trials in LPR. In an open-label trial, a significant effect on symptom scores was 

found compared with no treatment 181. In contrast, a randomized, double-blind, placebo-controlled trial 

failed to demonstrate efficacy over placebo 183. In the latter study, a pronounced placebo effect was 

evident.  

 

Figure 5: Algorithm for management of suspected extraesophageal manifestation of GERD in adults 

 

Recommendation 2.12 (modified 2022) 

If reflux thoracic pain syndrome is clinically suspected, therapy with twice the standard dose of a PPI (1-

0-1) should be given for 8 weeks. (Children and adults) 

 

[Recommendation, strong consensus] 

 

Comment: 

Chest pain that is clinically indistinguishable from ischemic heart pain may be a symptom of GERD (= 

reflux chest pain syndrome) without typical reflux symptoms such as heartburn or regurgitation being 

present 2. GERD is the most common cause of noncardiac thoracic pain 178. Probatory therapy with a 
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PPI for suspected reflux thoracic pain syndrome is diagnostic with acceptable goodness criteria as 

shown by two independent meta-analyses 184, 185. This should be carried out for at least 2 weeks 186. In 

a systematic review on the therapy of noncardiac chest pain, Hershcovici et al. found, in addition to 4 

uncontrolled studies, 8 randomized controlled trials with PPI therapy 187. The studies were predominantly 

small. Based on this limited data, the authors concluded that therapy with a double dose of a PPI (1-0-

1) should be given for at least 8 weeks. The recommendation for 8 weeks of therapy was based largely 

on the results of a large study of 599 patients in family practice who were treated with 2x40 mg 

esomeprazole for 4 weeks. In this study, a known reflux disease or one that could be suspected from 

the symptoms was an exclusion criterion 188. Under these conditions, PPI therapy was more effective 

than placebo, but the difference was small with 33.1% vs. 24.9% pain relief (p=0.035). In a systematic 

review, Kahrilas et al. found 6 randomized controlled trials in which GERD was confirmed or excluded 

by endoscopy and/or pH-metry 189. The duration of therapy was 1, 2, 4, or 8 weeks. PPIs were 

significantly more effective than placebo in confirmed GERD, whereas the response in patients without 

GERD was at the placebo level. Another significant finding was that symptoms improved but, for the 

most part, were not completely eliminated. 

Of particular clinical relevance, patients with confirmed coronary artery disease may also benefit from 

PPI therapy with respect to their chest pain 190. It follows that in cases of unexplained chest pain, a 

response to trial PPI therapy does not exclude coronary artery disease. In a cohort study, the risk of 

developing CHD was slightly increased with PPI therapy because of noncardiac chest pain, but the odds 

ratio was 1.14 (95% confidence interval 1.03-1.25), in a range that does not allow reliable inference of 

causality 191. 

In a review, George et al. concluded that based on the current evidence, PPI therapy for 2 months is a 

reasonable first step; alternatively, a diagnostic therapy trial with a PPI for 1-2 weeks can be performed 

192. If the therapy is successful, a reduction of the PPI to the lowest effective dose is recommended. If 

adequate symptom control does not occur under high-dose PPI therapy, impedance pH-metry under 

continued PPI therapy is recommended to differentiate between inadequate PPI therapy (persistent acid 

reflux), reflux hypersensitivity and symptomatology not due to reflux. 

 

Recommendation 2.13 (modified 2022) 

Patients with sleep disturbances in the setting of GERD may be treated with a PPI and/or an alginate at 

night. (Children and adults) 

 

[Recommendation open, strong consensus] 

 

Comment 

Epidemiologic case-control studies show a disproportionate association between sleep disorders and 

GERD. Reflux can lead to sleep disturbances, but sleep disturbances in turn can provoke or aggravate 

gastrointestinal disorders including reflux 193. Previously, it was assumed that reflux occurs during a 

stable sleep phase and that this then leads to awakening. In a systematic review, Dent et al. analyzed 

all studies that addressed the pathomechanisms of sleep disturbances in the setting of GERD 194. 

According to these, it seems more likely that reflux occurs during periods of CNS activation with or 
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without awakening and then leads to sleep disturbances via delayed clearance of reflux. In a recent 

study, the reflux followed the waking phases 195.  

A systematic review identified 8 randomized, placebo-controlled trials of the efficacy of PPI therapy for 

reflux-associated sleep disorders 196. Seven of the 8 studies, with patient numbers ranging from 15 to 

642, showed significant superiority of PPI over placebo. The smallest study showed no effect 197. It was 

conducted with 2x40 mg esomeprazole and had as a special feature a "provocation meal" 1 hour before 

bedtime. In two studies, polysomnography was performed without evidence of statistically significant 

improvement with PPI. In 4 of the 8 studies, PPI was taken in standard doses in the morning, in 3 studies 

in double doses in the morning and evening, and in one study, the time of intake was not specified for 

once-daily dosing. The 3 largest studies by far used the PPI in the morning (before breakfast). The 

studies were so heterogeneous in terms of their design that a meta-analysis to estimate the treatment 

effect did not seem useful. The duration of therapy varied between 2 and 8 weeks. In a large randomized 

trial in primary care practices, 825 of 1,388 patients with GERD had sleep disturbances. They were 

randomized either to continue treatment unchanged for 4 weeks or to switch to 20 mg or 40 mg 

esomeprazole. Sleep disturbances persisted in 55% of patients with unchanged management and in 

22.5% of patients on PPI corresponding to an NNT of 3 198. The decrease in sleep disturbances was 

associated with a significant improvement in quality of life. 

Controlled data on long-term therapy of sleep disorders are not available. In the ProGERD study, 4,597 

of initially 6,215 reflux patients were followed up for 5 years in primary care with annual review of quality 

of life using the QOLRAD, which includes the sleep disturbance dimension. Compared with baseline, 

61% of patients reported improvement in their sleep disturbances, 35% reported no change, and 4% 

reported worsening 199. 

In a randomized, double-blind, placebo-controlled study of 16 GERD patients and 8 controls, zolpidem 

was shown to significantly reduce the effect of esophageal acid exposure on activations of the CNS . In 

addition, a significant prolongation of esophageal acid exposure time was observed in both reflux 

patients and controls 200. 

Not synonymous with sleep disorders in the context of GERD is sleep-associated GERD as a clinical 

entity. Many GERD patients (also) have nocturnal reflux symptoms or nocturnal reflux. Patients with 

nocturnal GERD are more likely to have more complicated disease with a tendency to esophagitis and 

respiratory complications than patients who have only daytime GERD 201. 

The acid pocket is a reservoir for acid reflux. In a randomized study, it was shown that an alginate, but 

not an antacid, succeeded in eliminating the acid pocket after a late-night meal. 202. No study exists that 

examined the effect of alginate on sleep disturbances as a primary study objective. In a placebo-

controlled study, alginates significantly increased the number of symptom-free nights in GERD patients 

with inadequate PPI effect 143. Improvement in sleep disturbances was also described in an uncontrolled 

study with alginate as an add-on when needed for inadequate PPI effect 144. 

 

Recommendation 2.14 (new 2022) 

Step-up management should be used for reflux symptoms in pregnancy: General measures, antacid, 

alginate, sucralfate, H2 -receptor antagonist, PPI. 
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[Recommendation, strong consensus] 

 

Comment: 

Gastrointestinal complications are common in pregnancy. This is especially true of GERD, which affects 

between 40% and 85% of pregnant women 203. The condition can occur at any time during pregnancy 

and ranges from occasional, tolerable reflux symptoms to serious lesions of the esophagus, although 

these rarely occur 204. In a prospective longitudinal study in Germany of 510 pregnant women, 26.1% of 

women complained of reflux symptoms in the 1st trimester, 36.1% in the 2nd trimester, and 51.2% in 

the 3rd trimester. Drug treatment was given in 12.8% in the 1st trimester, 9.1% in the 2nd trimester, and 

15.7% in the 3rd trimester 205. 

Controlled trials are very rarely conducted in pregnancy. Sucralfate was significantly more effective than 

diet and lifestyle interventions in symptomatic remission of heartburn and regurgitation at one month in 

a randomized controlled trial of 66 pregnant women (90% vs. 43%, p<0.05) 203. Ranitidine was evaluated 

in a double-blind, placebo-controlled, three-way crossover study in pregnant women (n=20, at least 20 

weeks) who did not respond to general measures and antacids. Ranitidine 2x150 mg was effective with 

respect to symptoms and antacid use 205. Typically, step-up strategies are recommended in the following 

order for management of reflux symptoms or GERD in pregnancy: General measures → 

antacids/alginates/sucralfate → H2 -RA → PPI 204, 206-211. These are based on the assumption that 

antacids have no relevant effects on unborn children and that extensive experience with H2 -RA, both in 

clinical practice and in case-control studies, has shown no evidence of increased risk 204, 211, 212. The 

exception to this is nizatidine 204. Alginates are often subsumed in the literature with antacids. A number 

of uncontrolled studies in pregnancy have shown high efficacy from the patient's perspective with no 

evidence of relevant side effects 204, 211. These substances are marketed in various countries, including 

Germany, for the treatment of heartburn in pregnancy. Sucralfate is not teratogenic in animal studies 

and is only minimally absorbed. For this reason, despite limited data, the substance is considered safe 

in pregnancy 204, 211. PPIs are generally prescribed with great caution in pregnancy. However, a number 

of prospective and retrospective cohort studies are now available on the question of the safety of PPIs 

in pregnancy 204, 213. The incidence of severe anomalies was no greater when a PPI was taken in the 

1st trimester than in untreated women. In a meta-analysis of 7 studies (1,530 PPI users and 133,410 

controls not taking PPIs), there was no evidence of relevant fetal harm, increased rates of preterm birth 

or miscarriage 214. In a large Danish cohort study, PPI exposure during pregnancy or in the 4 weeks 

before conception was recorded in 5,082 of 840,968 live births. PPI use during the 1st trimester was not 

associated with relevant malformations 215. Another large case-control study from Israel with 1,186 PPI 

exposures during the 1st trimester of pregnancy also found no evidence of an increased rate of 

malformations; similarly, PPI use in the 3rd trimester did not affect preterm birth, perinatal morbidity and 

mortality, and low birth weight 216. However, in the large Danish study, there was a noticeable increase 

in risk with PPI use in the last 4 weeks before conception - but this did not apply to omeprazole. For this 

reason, women planning conception who require a PPI should be prescribed omeprazole 217.  

The recommendations of the manufacturers of individual drugs with regard to use in pregnancy are: 

Esomeprazole: only with caution; Lansoprazole: not recommended; Omeprazole: only after careful risk-
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benefit assessment; Pantoprazole: contraindication; Rabeprazole: contraindication 213. Most experience 

is with omeprazole (www.embrotox.de). 

 

Recommendation 2.15 (new 2022) 

If PPI therapy is no longer necessary, treatment should be discontinued. This can be done gradually 

with the addition of an on-demand medication in case of breakthrough symptoms. (Adults and children) 

 

[Strong recommendation, strong consensus] 

 

Comment 

PPIs are often inadequately prescribed for GERD 86, 218. If the current recommendations of this guideline 

were adhered to, demand therapy following acute treatment would be recommended in approximately 

90% of patients. This means, in essence, that treatment automatically stops when PPIs are no longer 

needed. In addition, all patients prescribed PPIs for GERD should be regularly reviewed to determine 

whether there is still a compelling indication for therapy 86. 

Approximately 80% of patients with reflux esophagitis experience symptomatic and/or endoscopic 

recurrence within the first 6-12 months after successful acute therapy. Data on indefinite continuous 

therapy for GERD with esophagitis are limited. Nearly all controlled therapy studies are limited to 6-12 

months 136, 159, 219. The longest controlled study involving 497 reflux esophagitis patients spanned 5 years 

172.  

There are - despite the frequency of this disease - only few data on the long-term spontaneous course. 

The available data suggest that it is a chronic disease in the majority of patients 220. In patients with 

"complicated GERD," defined as the presence of structural esophageal damage such as esophagitis, 

stenosis, and Barrett's metaplasia, long-term persistence is expected in 65% of patients 159. The global 

recurrence rate after discontinuation of curative therapy in placebo-controlled trials was 75% (95% CI 

69-82%) with a range of variation from 33-100% 159. In the longest study, conducted in the United States 

with systematic recording of symptoms and annual endoscopies, the recurrence rate under placebo was 

63% within 5 years, or in other words, 37% of patients remained in stable remission and did not require 

therapy 172.  

A large population-based study in Norway has shown that in the long-term course, symptoms of GERD 

also disappear spontaneously in a substantial proportion of patients 96. An H. pylori screening study with 

a ten-year follow-up confirms these data. Of 549 patients with reflux symptoms at the beginning of the 

study, only 33% complained of such symptoms 10 years later 221. In particular, weight loss may also 

contribute to this 96.  

An omission trial appears to be possible at low risk in patients with mild esophagitis (Los Angeles A/B), 

as a large upper-servicing study over 5 years showed that few patients progressed to higher stages of 

GERD under GP-guided GERD therapy 80. Also, in a large monocentric long-term study of 2,306 patients 

in the United States with a mean follow-up of 7.6 years, complications of GERD occurred very rarely 

with purely symptom-guided management 82. An alternative is a step-down to demand therapy. In a 

Cochrane review that included 6 controlled trials with a total of 1,758 patients, a slight increase in 
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symptoms but a significant decrease in PPI use was seen compared with continuing continuous PPI 

therapy 222. 

In contrast, patients with severe esophagitis (Los Angeles C/D) are likely to have a higher recurrence 

rate, as there is usually more severe damage to the antireflux barrier 165-167. Placebo-controlled studies 

following successful acute therapy with a PPI have shown that nearly all patients with severe esophagitis 

experience a recurrence within a few weeks 165, 166. In cases of complicated GERD (bleeding, stenosis), 

discontinuation of successful long-term therapy is not recommended, as the risk of recurrence appears 

to be greater than the risk of PPI therapy. This assessment is also based on the observation that the 

incidence of peptic stenosis decreased significantly after the introduction of PPIs 223. 

Placebo-controlled studies have shown that in healthy subjects, abrupt discontinuation of a PPI can lead 

to an acid rebound triggering dyspeptic symptoms 174, 224. Symptoms may persist for weeks and are 

apparently limited to patients who are not infected with Helicobacter pylori. The risk increases with the 

duration of previous PPI therapy 223. It is as yet unclear whether acid rebound is also clinically relevant 

in patients with GERD. In a retrospective evaluation of a controlled therapy study of HP-negative reflux 

esophagitis patients, there was no evidence of such an effect, but this study approach also has 

considerable limitations according to the authors' assessment 225. On the basis of the currently available 

data, it is reasonable to discontinue therapy gradually in the event of an unsuccessful attempt to stop 

therapy with rapid recurrence of symptoms. There are data from a controlled study, which showed only 

a non-significant trend towards a higher success rate 226. A step-down to an H2 -RA with the intention of 

avoiding acid rebound cannot be recommended, as this substance group itself is associated with 

significant acid hypersecretion after discontinuation 227. In a prospective, open-label study that included 

6,249 patients with dyspepsia and continuous PPI therapy, 75.1% of patients were able to reduce dose 

or discontinue PPI therapy within 1 year after receiving education and taking an alginate for 

breakthrough symptoms (40.3%) 228. However, it is unclear what proportion of reflux patients were in 

this study. 

To date, there is no evidence for the ideal form of discontinuation of PPI therapy 229. Typically, a stepwise 

dose reduction is implemented (e.g., double dose to single dose, halving single dose, alternating therapy 

- e.g., every 2nd day). The optimal length of time between steps has not been studied. A new approach 

is pH-metric-guided cessation of PPI therapy in patients with typical reflux symptoms or chest pain who 

do not respond satisfactorily to PPI therapy 230. In a double-blind study of 100 patients, PPI therapy was 

discontinued in 34. The strongest predictor was the absence of pathologic acid exposure on wireless 

pH-metry after at least 7 days of PPI abstinence. 

 

Statement 2.16 (new 2022) 

The absolute risk of side effects for PPI is low. In GERD, the benefit outweighs the risk. 

 

[Strong consensus] 

 

Comment 
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PPIs are used extremely frequently. In recent years, reports of alleged or actual adverse effects have 

increased. A number of high-quality reviews have critically addressed the risk profile of these drugs 

based on the scientific data available 86, 171, 213, 218, 231-233. 

PPIs inhibit acid production. From this desired effect, at least theoretically, individual undesirable effects 

such as reduced absorption (e.g., iron, vitamin B12), altered composition of the gut microbiome, and 

increased rate of gastrointestinal infections can be explained. Interactions with other drugs in liver 

metabolism are also plausible.  

Data on safety risks of PPI come primarily from cohort or case-control studies with associated 

uncertainties. This type of study does not allow a distinction between association and causality. The 

occurrence of an event during treatment is simply not equivalent to causality. If one takes a closer look 

at the studies, the calculated risk is consistently in a range that is typical for a bias 233. Even if one were 

to accept the risks as given, the absolute risk is almost without exception so low that the benefit of the 

substances is considerably higher for the given indication. However, there are now randomized 

controlled trials (comparison of PPI long-term therapy with fundoplicatio) with follow-up of up to 12 years 

234. In neither of these studies were the accused risks observed under PPI. In addition, a study with 

almost 18,000 patients receiving 40 mg pantoprazole or placebo over 3 years should be highlighted 235. 

The aim of this study was to prevent gastrointestinal events during anticoagulation. Pantoprazole and 

placebo differed only with respect to a slightly increased rate of gastrointestinal infections (119 vs. 90 in 

3 years, p=0.04). Notably, there was also no evidence of increased rates of renal disease, dementia, 

bone fractures, myocardial infarctions, pneumonias, and gastrointestinal malignancies in this study 231, 

235. This study was large enough to demonstrate that the previously suspected adverse effects were of 

an appropriate magnitude 231.  

Very rare side effects and those that occur only after very long use of PPIs cannot be excluded with 

absolute certainty by the data of the available controlled studies. The side effects dementia, 

osteoporosis and cancer are particularly frequently addressed and discussed. In the Nurses' Health 

Study II with 13,864 participants as well as in two large, prospective, population-based twin studies from 

Denmark, no association was found between PPI use and dementia 236, 237. In a recent systematic review 

with meta-analysis that included one randomized and five prospective cohort studies with at least 5 

years of follow-up, there was no evidence of dementia as a result of PPI therapy 238. Since the first 

publication in 2006, retrospective analyses of databases have been repeatedly published to show an 

association between PPI use and bone fractures. However, the results were neither coherent nor 

consistent, and a clear dose-response relationship was also lacking 239. In a population study in Norway 

that included 15,017 women and 13,241 men aged 50-85 years, there was no evidence of an increased 

fracture rate in PPI users during a median follow-up of 5.2 years 240. A population-based case-control 

study that included 521 patients with Barrett's esophagus did not demonstrate a higher rate of 

osteoporotic fractures than age- and sex-matched controls. Also, no effect was found with respect to 

duration and dosage of PPI therapy 241. In addition, no accelerated osteoporosis development has been 

demonstrated to explain an increased fracture propensity 242-244. In the Canadian Multicenter 

Osteoporosis Study, PPI users had lower bone density at baseline without a cause being identified. 10-

year follow-up data were available for 4,512 subjects and showed no difference between patients or 

subjects with and without PPI use 244. In a controlled study, patients on PPI therapy for more than 5 
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years showed no difference in bone density and strength with comparable individuals without PPI use 

243. In another randomized, placebo-controlled trial over 26 weeks in postmenopausal women, neither 

esomeprazole nor dexlansoprazole had an effect on bone metabolism 245. In a recent, large, population-

based case-control study, there was no evidence of an increased risk of carcinoma of the digestive tract 

in PPI users 246. 

Overall, it can be stated today that PPIs continue to be drugs with an excellent safety profile. This does 

not release the prescriber from the obligation to prescribe PPIs only for a given indication, in adequate 

dosage according to the approval or the state of scientific knowledge, and no longer than necessary - a 

medical practice that should actually be taken for granted. The current hysteria, which is particularly 

unsettling for patients who urgently need these medications and also leads physicians to erroneous 

therapeutic conclusions with potential danger, is frightening and, in view of the data, inappropriate 247-

249. 

 

Recommendation 2.17 (new 2022) 

If long-term therapy with PPI is necessary, Helicobacter pylori diagnostics and therapy should be 

performed according to the currently valid S2k guideline of the DGVS. (Children and adults) 

 

[Recommendation, strong consensus] 

 

Comment 

Reflux symptoms or GERD are not an indication for H. pylori eradication according to the S2k guideline 

of the DGVS 250. According to this guideline, H. pylori diagnostics should only be performed if therapeutic 

consequences are to be drawn from a positive result (germ detection). A systematic review including 16 

studies with 1,920 patients showed that long-term PPI therapy resulted in an increased prevalence of 

ECL cell hyperplasia in HP-positive patients and also significantly increased the risk of atrophy in the 

corpus compared with HP-negative patients, in addition to an expected moderate hypergastrinemia 251. 

However, neuroendocrine tumors or gastric carcinomas were not observed in any of the included 

studies. Eradication of HP cures gastritis, however, gastric cancer risk remained elevated thereafter with 

long-term PPI therapy in a population study 252. An inverse relationship exists epidemiologically between 

GERD and its complications Barrett's or Barrett's carcinoma and HP, and the effect of PPI is enhanced 

by HP 253. However, conclusive evidence that HP eradication in GERD worsens the efficacy of long-

term PPI therapy and/or increases the risk of GERD complications is lacking to date 253. Therefore, the 

European Helicobacter Study Group recommends in its current consensus report, as does the German 

guideline, H. pylori eradication prior to long-term PPI therapy to prevent an increase in corpus gastritis 

and accelerated atrophy development 250, 253.  

 

Special features in childhood 

The treatment of gastroesophageal reflux differs from the recommendations of the guideline, especially 

in premature infants, neonates, infants, and young children. In this regard, reference is made to the 

American and European guidelines of pediatric gastroenterologists 254.  
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3 Guideline - Surgical therapy 

3.1 Indication and preoperative diagnostics 

Recommendation 3.1 (new 2022) 

Antireflux surgery should be offered in cases of long-standing confirmed reflux and complicated GERD 

(e.g., LA grade C/D, peptic stricture).  

The indication for antireflux surgery should be evaluated if the patient cannot tolerate long-term 

medication.  

 

[Recommendation, strong consensus] 

 

Comment: 

The therapy of gastroesophageal reflux disease can be conservative or surgical. It has been shown in 

many cases that patients with documented pathological reflux in the 24h impedance ph-metry 

measurement and positive reflux symptom correlation can benefit from surgical therapy 255, 256. 

Therefore, surgical therapy should be included in the possible treatment options for patients.  

The anatomic and functional elements of the antireflux barrier are pathologically altered in patients with 

severe reflux disease 93, 257-259. These include, for example, sphincter incompetence, hiatal hernia, and 

increased number of transient sphincter relaxations.) 11, 260. 

With normal sphincter pressure and length as well as an anatomically normal antireflux barrier, reflux 

can only result from spontaneous sphincter relaxation 93, 257-259. 

Sphincter incompetence and/or anatomic changes at the hiatus can result in free reflux, which move 

backwards into the esophagus through the anatomically and functionally incompetent gastroesophageal 

junction without other affecting factors. If a lot of free reflux flow back through an anatomically and 

functionally incompetent antireflux barrier, antireflux surgery should be considered and evaluated using 

further diagnostics 147.  

 

Children 

In children, antireflux surgery should only be considered in case of  persistent symptoms due to GERD 

despite optimal drug therapy or if life-threatening complications occur.  

In case of chronic diseases with a significant increased risk of GERD complications (e.g., cystic fibrosis, 

neurologic diseases with impairment) an indication for antireflux surgery is given  254.  

 

Recommendation 3.2 (modified 2022) 

Preoperatively, impedance pH-metry (to prove pathological reflux) should be performed. Symptom 

correlation should also be documented.  

 

[Strong recommendation, strong consensus] 

 

Comment:  
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The purpose of preoperative diagnostics is not only to make a diagnosis but also to establish an objective 

basis for the treatment decision, in particular the indication for surgery. The aim is to optimize the 

selection of patients who will benefit from anti-reflux surgery. Patient selection includes the detection of 

pathological acid exposure of the distal esophagus or volume reflux, as symptoms  are not sufficiently 

reliable 261-267.  

Especially in refractory reflux patients, preoperative functional examination must be performed in 

patients to select patients more accurately. In a large study it was shown that the detailed workup of the 

so-called refractory reflux patients selects 2 different patient groups: A larger group who actually do not 

suffer from gastroesophageal reflux disease at all and require neither drug nor surgical therapy. The 

smaller group, however, in whom a pathological reflux could be proven, benefit from surgery and only 

slightly from a continuation of drug therapy 90. 

 

Children  

pH/impedance tests are not reliable for confirming the diagnosis of reflux disease, especially in infants. 

Healthy infants often have reflux episodes without clinical consequences. There is a weak correlation 

between abnormal findings and reflux complications 268, 269 . 

In children, diagnosis is not always feasible for technical reasons. Especially in infants and young 

children, the diameter of the probe alone is a limiting factor.  

 

Recommendation 3.3 (modified 2022) 

Preoperatively, high-resolution esophageal manometry should be performed to rule out a motility 

disorder.  

 

[Strong recommendation, strong consensus] 

 

Comment:  

Esophageal high-resolution manometry is required for the diagnosis of esophageal motility disorders. 

Using this method, motility disorders such as achalasia, esophagogastric junction outflow obstruction, 

hypercontractile motility disorders or lack of esophageal peristalsis are excluded or detected 270-275. 

Especially these compromising motility disorders are very important for the preoperative decision-

making, as they can influence the choice of the surgical procedure (hemifundoplication according to 

Toupet or 360° fundoplicatio according to Nissen) or represent a contraindication for antireflux surgery 

151, 275, 276.  

In addition, evidence of sphincter incompetence as well as evidence of hiatal hernia has some 

prognostic significance regarding the disease 270, 277.  

In children, there is no evidence to support the routine performance of manometry for the diagnosis of 

GERD. It is only recommended when a motility disorder is suspected. In this case, a high-resolution 

manometry is recommended 254 and should be sought when planning surgery, if possible. 

 

Recommendation 3.4 (modified 2022) 
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The following criteria should be evaluated prior to antireflux surgery in adults. (however, not all of them 

have to apply for the indication of surgery): 

• Typical symptoms (medical history) 

• Length, type and therapy of the reflux history (medical history) 

• Positive PPI response 

• Change in PPI therapy (double standard dose PPI, PPI change, dose splitting). 

• Presence of hiatal hernia (endoscopy, radiography, high-resolution manometry). 

• Incompetent antireflux barrier (high-resolution manometry). 

• Pathological acid exposure with symptom correlation (pH-metry, impedance-pH-metry, SAP 

Symptom-Association-Probability). 

• Change in the quality of life 

 

[Strong recommendation, strong consensus] 

 

Comment:  

In general, drug therapy, especially with proton pump inhibitors, is very effective, and with dose increase, 

dose splitting, and different PPI, various options for conservative therapy are available. Nevertheless, 

there is a proportion of reflux patients who do not benefit or do not benefit sufficiently from conservative 

therapy. If patients are well selected, antireflux surgery may thus be a better alternative 90. The above-

mentioned criteria should be used for theselection of therapy refractory patients.  

In several studies, these criteria have either been specifically reviewed for their relevance, or study 

results allow conclusions to be drawn regarding the usability of these criteria 80, 277-286. A similar 

consensus was also reached internationally: in 2019, the Icarus Guidelines were published with similar 

recommendations for the selection of suitable patients for surgical treatment 287. 

When these criteria are applied, antireflux surgery has been shown to improve the quality of life of 

patients with gastroesophageal reflux disease 278, 281, 282. 

 

If patients fullfill the indication criteria, antireflux surgery may be considered. This is usually the case if, 

despite adequate PPI therapy (adjusted dosage, change of dosage, splitting and correct intake), the 

symptoms cannot be completely controlled, which results in a reduced quality of life. In addition, younger 

patients in particular do not want to be on medication permanently, so that antireflux surgery is an 

alternative in these cases as well; however, well-medicated patients should be informed that new 

postoperative symptoms may occasionally occur after antireflux surgery and that the success of surgery 

does not always last a lifetime. If PPI side effects or intolerances make long-term use impossible, 

antireflux surgery is also warranted 278, 281, 282, 284-287.  

This is true for children 254, 288, 289 as well as for adults.  

 

3.2 Operative procedures 

Recommendation 3.5 (new 2022) 
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Laparoscopic fundoplication should be performed as first-line surgical therapy. The procedure is 

effective and has only few complications. 

 

[Strong recommendation, strong consensus] 

 

Comment:  

Laparoscopic fundoplication is a minimally invasive operation with low morbidity and very low mortality. 

The patient should be informed that laparoscopic fundoplication has a morbidity rate of less than 10%, 

a complication rate of less than 5%, and a lethality rate of less than 0.2% in experienced centers 290, 291. 

Patients with known risk factors and relevant secondary diseases should be evaluated carefully 

regarding their risk,and the indication for antireflux surgery should be adjusted accordingly 290, 292, 293.  

In patients with an underlying mental or psychiatric illness, the success of antireflux surgery may be 

limited. Compared to the preoperative situation, however, an improvement can still be achieved. A 

detailed preoperative diagnosis with evidence of an objectifiable gastroesophageal reflux disease is 

essential in these cases 149, 294-296. 

This is also true for children, although underlying neurological diseases are more common here.  

If the indication criteria are met, surgery indication should also be considered in patients with 

nonerosive gastroesophageal reflux disease (NERD) or hypersensitive esophagus. The results of 

antireflux surgery in erosive and nonerosive esophagitis were comparable in both subjective and 

objective parameters 123, 297.  

The question of comparing drug and surgical therapy for gastroesophageal reflux disease has been the 

subject of controversial debate between gastroenterologists and surgeons, although in recent years the 

focus has increasingly been on  and the procedures do not compete with each other. Rather, surgical 

treatment is an alternative for selected patients 287, 298.  

There are four randomized trials for direct comparison of drug and surgical therapy 80, 284-286. In Europe, 

the results of the Lotus study, a large randomized study, were published after 5 years. 286. The study 

concludes that the effectiveness of both PPI therapy and laparoscopic Nissen fundoplication is very 

good in a follow-up of up to 5 years. The good success of surgery is somewhat limited by the 

development of long-term problems as well as recurrences; therefore, the failure rate after five years is 

slightly higher in the surgical therapy group, but does not reach significance. It should be noted, that a 

major inclusion criterion for the study was successful response to esomeprazole therapy. Thus, only 

patients with a positive response were admitted and therapy failures were not included at all. This 

represents a significant bias for drug therapy.  

Three other randomized trials (follow-up 3 to 7 years) reached a different conclusion and showed that 

patients who underwent laparoscopic antireflux surgery using Nissen fundoplication were at an 

advantage over treatment with PPI in terms of postoperative reflux symptoms and quality of life 284, 285, 

299. They had a significantly better quality of life and symptom control was also better compared with 

conservative therapy. Thus, laparoscopic fundoplication is a very good alternative for the treatment of 

gastroesophageal reflux disease. 

These randomized prospective studies were all conducted in adult populations. There are no 

randomized controlled trials on this topicin children, only retrospective case series 254.  
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Laparoscopic fundoplication is now the gold standard and its advantages over the open variant have 

been demonstrated in several randomized trials 300-302. 

The optimal shape of the cuff, whether full cuff (Nissen) or half cuff (Toupet), is the subject of lively 

debate among experts and has been investigated in a total of 13 randomized controlled trials, numerous 

large case-control studies from major centers, and several meta-analyses in recent years with overall 

controversial conclusions 278, 282, 303-328. 

In centers with limited experience with the Nissen fundoplication, the posterior partial cuff according to 

Toupet, which has fewer side effects, should be preferred, asthe Nissen cuff may have more side effects 

and the reoperation rate may be higher 303, 306-310, 313-318, 322, 323, 329. In experienced centers with the Nissen 

full cuff, this version should be preferred due to its good long-term effectiveness 278, 282, 319-321, 324-328 . 

 

Recommendation 3.6 (new 2022) 

Surgical alternatives to fundoplication, such as magnetic sphincter augmentation, have shown promising 

results in current studies, and may be considered if the indication is precise.  

 

[Recommendation Open, Strong Consensus] 

 

Comment: 

In patients with confirmed reflux disease and only a small hiatal hernia, the performance of alternative 

surgical procedures (e.g., MSA LINX) or endoscopic procedures may be considered despite the current 

lack of evidence. However, this should be performed either in the context of studies and/or at selected 

centers 330-333.  

Mobilization of the esophagus up into the mediastinum and reconstruction of the anatomy with 

localization of the distal esophagus into the abdomen should be performed in any antireflux surgery 

334.Resection of the hernia sac is also required for larger hernias.  

Adequate narrowing of the hiatus should be performed in every antireflux operation with hiatal hernia 

335-338. Hiatoplasty can be performed both anteriorly and posteriorly 339. 

 

Recommendation 3.7 (new 2022) 

Reinforcement of the hiatus with foreign material should not be performed routinely. The indication for 

mesh reinforcement of the hiatus should therefore be critically reviewed and based on the defect size 

of the hiatus. 

 

[Strong recommendation, strong consensus] 

 

Comment: 

The current data on mesh reinforcement of the hiatus remains controversial and does not allow a clear 

recommendation. Most studies regarding prosthetic hiatal closure include patients with large hiatal 

hernias (radiologically > 5 cm) or paraesophageal hernias. Patients with symptomatic reflux disease and 

small hiatal hernia were not included 340-346. 
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On the one hand, benefits of mesh reinforcement have been demonstrated with respect to hiatal hernia 

recurrence rate, but on the other hand, the risk of developing a severe complication with subsequent 

need for resection is not negligible 347-352.  

Due to the low evidence level of currently available data, the indication for mesh reinforcement of 

hiatoplasty must be critically evaluated. Regarding postoperative recurrence rates, available studies 

show advantages of prosthetic hiatoplasty in some studies, but there is a lack of a standardized 

approach e.g. regarding mesh shape, mesh material as well as mesh positioning. The indication for 

mesh implantation should be based on the size of the hernia, if at all, and should be verified in studies. 

In children, foreign material is generally only used in exceptional situations. 

 

Recommendation 3.8 (new 2022) 

Symptomatic paraesophageal hiatal hernia and up-side-down stomach should be treated surgically. 

 

[Recommendation, strong consensus] 

 

Comment:  

The term paraesophageal hernia is very often used in the literature for a collection of different entities 

such as large mixed hernia, thoracic stomach, true paraesophageal hernia and up-side-down stomach. 

The difference between true paraesophageal hernia and up-side-down stomach on the one hand and 

large mixed hernia or thoracic stomach on the other hand is the anatomical weakness at the 

phrenicoesophageal membrane in the hiatus. In large mixed hernia (or thoracic stomach), primarily 

circular weakness of the membrane develops so that the esophagus and cardia gradually dislocate 

cranially into the mediastinum and a "short esophagus" (abdominal esophagus cannot be mobilized into 

the abdomen without tension) develops. In true paraesophageal hernia or up-side-down stomach, a 

weak spot develops locally in the circumference of the phrenicoesophageal membrane so that herniation 

of the stomach is localized and the cardia remains at the hiatal level. This explains the flipping (up-side-

down) of the stomach through the primary non-circumferential gap. Since in both cases the cardia and 

the hiatus region must be completely dissected to allow anatomic reconstruction, the likelihood of 

subsequent pathologic reflux is high and antireflux measures should be considered 334, 353-356.  

 

Collis plastic 

In the presence of "short esophagus", adequate extension of the esophagus through the gastric fundus 

(collis-plasty) should be performed in adults during laparoscopic fundoplication. It may contribute to the 

success of therapy and to the reduction of the recurrence rate after surgery of large hernias 357-361. 

3.3 Recurrences 

Recommendation 3.9 (new 2022) 

Reflux recurrences without diagnostically proven anatomic-morphologic complications should initially be 

treated again with PPI. 

 

[Recommendation, strong consensus] 
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Comment:  

Basically, one can speak of a reflux recurrence if the previous symptoms of reflux persist or recur to the 

same extent, or if new symptoms such as dysphagia, vomiting and pain occur. The documentation of 

quality of life (general and/or specific) before and after surgery is an important criterion to determine the 

quality of outcome and recurrence 278, 282, 294, 362. 

After Nissen fundoplication, more than 80% of patients still have good symptom control after 15 years 

363. A large retrospective study of more than 13.000 patients after fundoplication showed a recurrence 

rate of 5.2% after 5 years and 6.9% after 10 years. Younger patients and women were more frequently 

affected 364. 

However, it should be clearly stated here, and there are good data for this, which should not be 

concealed, that up to 30% of patients will need the PPI again during their lifetime after surgery. 

Retrospective studies in large pediatric collectives have shown recurrence rates ranging from 4.6 to 

12.2% 302, 365. 

 

Pure reflux recurrences should be treated with PPI. In individual cases, reflux diagnostics should be 

repeated. It is important to follow up any unusual symptoms other than heartburn and acid regurgitation 

with detailed diagnostics and questioning to determine the exact cause, if possible, and to understand 

the underlying mechanism of the symptoms 278, 282, 294, 321, 366, 367.  

 

Recommendation 3.10 (modified 2022) 

In cases of dysphagia or pain after antireflux surgery with a significant reduction in quality of life, a rapid 

and clarifying diagnosis should be made. 

 

[Recommendation, strong consensus] 

 

Comment: 

Dysphagia and pain, sometimes even with massive limitations in quality of life as well as food and fluid 

intake, require rapid clarification and, if necessary, early revision surgery in an experienced center. 

Laparoscopic and open revision surgery after fundoplication are feasible and safe, but have a longer 

operative time, a higher complication rate, and incur higher costs 368-375. Since the likelihood of a 

complex, high-risk procedure up to major resections of the esophagus or stomach increases with the 

number of re-operations, it seems reasonable to have the first revision procedure performed in an 

experienced center with appropriate surgical expertise as well. 

 

Recommendation 3.11 (modified 2022) 

The therapeutic decision for revision surgery should be made on an interdisciplinary basis. 

  

[Strong recommendation, strong consensus] 

 

This procedure should be performed by a specialized antireflux surgeon.  
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[Strong recommendation, consensus] 

 

Recurrent surgeries are often technically complex and difficult 376, 377and the success rates are 

somewhat lower compared to the initial operation 364. Before surgery, a detailed diagnosis should be 

made. This includes at least high-resolution manometry or an X-ray swallow or (bread) barium swallow. 

With the required findings, an interdisciplinary discussion with gastroenterologists and visceral surgeons 

should take place, which is best performed in a reflux center 378, 379.  
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4 Guideline - Barrett's esophagus 

4.1 Endoscopic and histological diagnostic confirmation 

 

Statement 4.1 (audited 2022) 

The diagnosis of Barrett's esophagus is made histologically by detection of specialized intestinal and 

goblet cell metaplastic cylinder epithelium when endoscopic-macroscopic suspicion is present.  

 

[Strong consensus] 

 

Comment:  

Specialized intestinal metaplastic cylinder epithelium is characterized by goblet cells ("intestinal 

metaplasia"). These are absent in corpus- or fundus-type cylinder epithelium, which may also be present 

in cylinder epithelium-lined esophagus. The extent to which the diagnosis of Barrett's esophagus 

requires the detection of metaplastic cylinder epithelium with goblet cells in the sense of intestinal 

metaplasia or whether cylinder epithelium without goblet cells is sufficient has been under discussion 

for several years. 

In retrospective studies from England, the risk of carcinoma was the same for a cylinder epithelium-lined 

distal esophagus with and without goblet cells 380, 381. This has led the British Society of Gastroenterology 

to designate metaplastic cylinder epithelium without goblet cells as Barrett's esophagus as early as 2005 

382. 

This approach is problematic biopsies from the Z-line and the question of an ultra-short Barrett 

esophagus, because the there is only evidence for the metaplastic nature of the cylinder epithelium at 

the esophagocardial junctional zone and thus changes of an inflammation of the cardiac mucosa can 

rarely be delineated 383, 384.  

Prospective randomized trials are lacking for Barrett's esophagus without evidence of intestinal 

metaplasia, so the benefit of regular surveillance of patients with cylinder epithelium without goblet cells 

has not been established with certainty. Substantial data supporting regular surveillance of only patients 

with histologically proven intestinal metaplasia was contributed by a 2008 meta-analysis of carcinoma 

incidence in Barrett's esophagus 385. In this publication, when only patients with intestinal metaplasia 

were considered, the incidence of carcinoma was 4.7/1000 person-years.  

Still, the detection of intestinal metaplasia must be considered the standard for the diagnosis of Barrett 

esophagus as long as the carcinoma risk for patients with a cylinder epithelium without goblet cells is 

not proven with certainty.  

 

Recommendation 4.2 (reviewed 2022) 

If gastric epithelium is detected (also known as Barrett's with the addition of gastric metaplasia according 

to Montreal classification), a control EGD should be performed within one year. 

 

[Recommendation, strong consensus] 
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Comment:  

The probability of detecting intestinal metaplasia in a cylinder epithelium-lined esophagus depends on 

the length of the endoscopically suspicious segment and the number of biopsies obtained 381. If a patient 

is clinically endoscopically suspected of having Barrett's esophagus but intestinal metaplasia is not 

histologically detectable, a control biopsy can provide goblet cell evidence and compensate for any 

sampling error in the initial biopsy. Furthermore, carcinomas can in principle also arise in surrounding 

cylinder epithelial metaplasia of the cardia or fundus type, as was shown in a study of smaller tumors in 

mucosectomy specimens 386. Two studies comparing carcinoma development in goblet cell-containing 

and goblet cell-free gastric epithelium describe carcinoma development only in the presence of goblet 

cells 387, 388. 

 

Recommendation 4.3 (modified 2022) 

Endoscopic description should be according to the Prague classification, which includes circular 

extension of cylinder metaplasia proximally into the esophagus (C) and maximal extension of cylinder 

epithelial metaplasia (M).  

 

[Strong recommendation, strong consensus] 

 

Suspect lesions should be described using the Paris classification.  

 

[Recommendation, strong consensus] 

 

In the case of suspicious lesions, the localization (distance from the tooth row in centimeters and circular 

localization based on the time) and the size should be indicated in the findings.  

 

[Strong recommendation, strong consensus] 

 

Table 7: Paris Classification 

Classification Meaning Description 

Type 0-I raised or polypous/polypoidal 

forms 

0-Ip polypoid/polypous-sided 

0-Is polypoid/polypoid-sessile, broad-based 

Type 0-II shallow or superficial forms 0-IIa flat-raised 

0-IIb completely flat 

0-IIc superficially sunken 

Type 0-III sunken/ulcerated form  

 

Comment: 

Detection of specialized cylinder epithelial metaplasia in the distal esophagus is associated with an 

increased risk of carcinoma for the patient. Previously, an arbitrarily chosen length of 3 cm was used to 

distinguish short (< 3 cm) from long (≥ 3 cm) Barrett's esophagus. Specifying the extent of intestinal 

metaplastic cylinder epithelium is important because studies have shown that patients with long-Barrett's 
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esophagus have a higher risk of carcinoma than those with short-Barrett's esophagus 389-391. The Prague 

classification includes both circumferential (C) and maximal extent (M) of cylinder epithelial metaplasia 

392. Because there is excellent interobserver agreement at an extension of at least 1 cm, this 

classification should continue to be used and the diagnosis of Barrett's esophagus should be made only 

at a length of 1 cm.  

The Paris classification is an internationally accepted and validated classification for the macroscopic 

description of early neoplastic lesions. The Paris classification divides into raised (type I), flat (type IIa, 

b, c), and ulcerated (type III) neoplasms. Different macroscopic types are associated with an increased 

risk of submucosal infiltration and for this reason are also prognostically relevant 393, 394. The European 

guidelines for quality in endoscopy of the upper gastrointestinal tract require the Prague classification, 

the localization and in case of a suspicious lesion the description according to the Paris classification 

and the size of the lesion as a minimum standard in an endoscopic report 395.  

 

Recommendation 4.4 (reviewed 2022) 

The gastroesophageal junction should be determined endoscopically and corresponds to the proximal 

end of the gastric folds without air insufflation or peristalsis. 

 

[Strong recommendation, strong consensus] 

 

Comment:  

Analogous to the 2005 and 2015 guideline, the gastroesophageal junction is determined endoscopically. 

Due to the lack of alternative landmarks, the proximal gastric folds determine the gastroesophageal 

junction. Difficulties arise with strong peristalsis, poorly sedated patients, or large axial hiatal hernias 396. 

 

Recommendation 4.5 (new 2022) 

In Barrett's esophagus, drug therapy should be based on symptoms and concomitant peptic lesions 

(reflux esophagitis, peptic stricture). Therapy to prevent dysplasia has not been established.  

 

[Recommendation, strong consensus] 

 

Comment:  

The current evidence on chemoprevention of malignant degeneration of Barrett's esophagus is 

insufficient for a recommendation. For this reason, even in the presence of Barrett's esophagus, only 

symptom-based drug therapy should be used.  

PPI, NSAID and statins are currently the most promising agents for chemoprevention of neoplastic 

progression of Barrett's esophagus. PPIs are commonly recommended in patients with Barrett's 

esophagus and reflux symptoms. Whether this results in a risk reduction with respect to the development 

of HGD or adenocarcinoma has not been fully established. In a meta-analysis of 2813 patients with 

Barrett's esophagus, PPI use reduced the risk of adenocarcinoma development by 71% (OR 0.29, 95% 

CI 0.12-0.79) 397. Contradictory to this were the results of a population-based study from Denmark. Here, 

no protective effect could be shown in 9833 patients with Barrett's esophagus.  
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Both aspirin and proton pump inhibitors appear to be effective in preventing dysplasia in patients with 

Barrett's esophagus. Several ex vivo and in vitro studies have shown that gastric acid causes DNA 

damage and may have proliferative and antiapoptotic effects. Thus, a carcinoma preventive effect of 

acid suppressive therapy was indirectly concluded 398, 399. In a large randomized and highly published 

study (AspECT-Trial), a total of 400 a total of 2557 patients with Barrett's esophagus larger than 1 cm 

were followed with either 20 mg esomeprazole, 2 x 40 mg esomeprazole, plus each with or without 

aspirin 300 mg for at least eight years. Here, the combination of a high dose of esomeprazole with 

aspirin had an effect on overall mortality ( time ratio (TR) 1.36, 95% CI 1.01-1.82) compared with low-

dose esomeprazole and no aspirin. However, no effect on carcinogenesis was demonstrated. Side 

effects occurred in one percent of patients on therapy. However, it must be taken into account that an 

effect of the therapy appears after five years at the earliest. The influence on overall survival is difficult 

to interpret in this context.  

 

Statins also appear to have a chemopreventive effect. In a case-control study of 303 Barrett's patients 

and 909 controls, statin use was associated with a 43% risk reduction for developing Barrett's (OR 0.57, 

95% CI 0.38-0.87) 401. Another case-control study also demonstrated a protective effect of statins on 

adenocarcinoma development. In 311 patients with Barrett's adenocarcinoma and 856 matched 

controls, there was a 35% risk reduction ((OR 0.65, 95% CI 0.47-0.91) 402. However, prospective 

controlled studies demonstrating such a protective effect do not yet exist. 

 

In summary, no general recommendation for chemoprevention can be made at this time. 

 

Recommendation 4.6 (modified 2022) 

In case of endoscopic suspicion or already confirmed Barrett's esophagus, an extensive inspection of 

Barrett's mucosa should be performed followed by targeted biopsy of all suspicious areas and 

subsequent 4-quadrant biopsy every 1-2 cm.  

Suspect areas should be preserved separately and examined histopathologically. Otherwise, there is 

no need for separate preservation of the biopsies.  

 

[Strong recommendation, strong consensus] 

 

Comment:  

Despite all available modern imaging techniques, 4-quadrant biopsy still appears necessary after careful 

endoscopic evaluation. However, an extensive inspection of the Barrett's mucosa with high-resolution 

videoendoscopes should be performed first. For this, approximately 1 minute of inspection time should 

be used for each centimeter of Barrett's length. In a retrospective study it was shown that significantly 

more neoplastic areas ( HGIN and early carcinomas) can be detected 403. This recommendation has 

found its way into the guidelines of the ESGE on the quality of endoscopy of the upper GI tract 395. 

Endoscopically suspicious areas should first be specifically biopsied and also separately preserved. 

This seems to be useful to allow a better localization of the neoplastic area prior to possible 

mucosectomy. The localization should be the height from the dentition and according to a clock face 
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(e.g. 34 cm 2.00 o'clock). If significant inflammatory changes of Barrett's esophagus are present, 4 

weeks of PPI therapy should be given prior to evaluation and biopsy collection to avoid endoscopic and 

histopathologic misclassification. 

Separate preservation of individual 4-quadrant biopsies does not appear to be necessary because, on 

the one hand, localization is very difficult to reproduce here and, on the other hand, ablation of the entire 

Barrett segment should also be performed if dysplasia is not visible endoscopically (see endoscopic 

therapy) 404-406. 

 

Recommendation 4.7 (modified 2022) 

Chromoendoscopy (indigocarmine, acetic acid) and/or computer-assisted digital (filter) techniques 

should additionally be used as part of a surveillance endoscopy. 

 

[Recommendation, strong consensus] 

 

Comment:  

Chromoendoscopy after application of methylene blue 407 or crystal violet 408 is no longer in use due to 

potentially toxic and mutagenic side effects. What can be used is the local application of acetic acid 

1.5% 409 or indigo carmine 410. Although this does not stain the mucosa, contrast enhancement occurs 

to better visualize the gyration of the mucosa typical of Barrett's or irregularities in dysplasia. Three other 

studies with evidence level 2a clearly suggest that both simple spray techniques and existing technical 

procedures for more accurate/better contrasted mucosal surface viewing improve the detection of early 

neoplasia in high-risk patients. For example, the work of Coletta et al. (2016) showed 411 in the form of 

a meta-analysis (13 studies) shows once again that simple acetic acid irrigation in Barrett's esophagus-

but only in conjunction with histology-achieves this goal. Thus, this technique achieves a sensitivity for 

HGD and early carcinoma (Barrett's) of 92% with a specificity of 96%. For the detection of non-

dysplastic, pure Barrett's metaplasia, these values were 96% and 69% (specificity without histology). 

Therefore, acetic acid-positive findings should always be combined with histology due to specificity 

limitations.  

As an alternative to chromoendoscopy, there are optical methods based on a change in the light 

spectrum, thus enabling more or less digital chromoendoscopy at the "push of a button". These methods 

also allow contrast enhancement and, in particular, better visualization of vascular structures. The work 

of Qumseya BJ et al. (2013) 412 is a meta-analysis,which included 11 RCTs. It investigated whether 

classical and virtual chromo-endoscopy techniques can improve the results of white light endoscopy in 

detecting esophageal neoplasia in Barrett's esophagus. In this regard, classic chromoendoscopy and 

virtual procedures improved biopsy-reviewed detection rates of HG-IEN and early carcinoma by up to 

34% (CI 20-56%, p < 0.0001). Subgroup analyses also showed that the virtual chromoendoscopy 

procedures in particular allowed this diagnostic improvement (evidence level 2a). 

4.2 Therapy and follow-up 

Recommendation 4.8 (reviewed 2022) 

Endoscopic therapy/ ablation of non-dysplastic Barrett's mucosa should not be performed. 
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[Strong recommendation, strong consensus] (Decide Wisely). 

 

Comment:  

The risk of progression of non-neoplastic Barrett's esophagus to high-grade dyplasia or adenocarcinoma 

is extremely low, reported in recent studies to be 0.12 to 0.33 per year 83, 413. This low risk is offset by 

the risk of complications associated with ablative therapy. Even in the context of radiofrequency ablation 

therapy, the method with the lowest complication rate, relevant complications such as stenosis occur in 

6.5% to 9% 414, 415. Moreover, the prerequisite for ablation therapy of non-neoplastic Barrett's mucosa 

would be a very high rate of complete ablations combined with an extremely low risk of recurrence. 

Especially recent data on radiofrequency ablation suggest that the long-term success of radiofrequency 

ablation is unsatisfactory, so that complete ablation cannot be guaranteed in the majority of cases.  

Another important argument against prophylactic ablation of non-neoplastic Barrett's mucosa is the high 

cost and the need for lifelong monitoring despite therapy. Long-term data supporting ablation are not 

available.  

 

Recommendation 4.9 (modified 2022) 

If low-grade dysplasia (LGD) is detected on quadrant biopsy, a control EGD should be performed in 2-

3 months to reliably exclude the presence of a visible lesion. In case of a visible lesion, endoscopic 

resection should be performed. 

 

[Strong recommendation, strong consensus] 

 

Comment: Confirmed low-grade dysplasia is a relevant disease with a high rate of progression. The 

diagnosis of low-grade dysplasia (LGD) must always be verified by an experienced pathologist with a 

special interest in Barrett's esophagus, as it is often a misdiagnosis 416-419. Two studies by the 

Amsterdam Working Group were able to impressively demonstrate that the diagnosis of LGD made by 

non-expert pathologists is wrong in most cases (73-85%) 418, 419. In the majority of cases it was the 

misinterpretation of inflammatory and regenerative changes. Interestingly, progression in the long-term 

course occurred only in patients with true LGD. The importance of expert-pathologist concordance was 

also demonstrated in another study by the study group: In a study of 255 patients with LGD, progression 

to HGD and Barrett's adenocarcinoma was seen in 18% of patients after 42 months of follow-up. This 

was significantly higher in patients who had concordance in the diagnosis of LGD from 3 expert 

pathologists (odds ratio 47.14; 95% confidence interval, 13.10-169.70). 

These figures illustrate the relevance of the diagnosis of LGD by experienced pathologists. Furthermore, 

they show that LGD is a relevant diagnosis that requires either close follow-up or endoscopic ablation 

by RFA. Since LGD in association with a visible lesion is often already HGD or adenocarcinoma, 

endoscopic resection with diagnostic and therapeutic intent should always be performed.  

 

Recommendation 4.10 (modified 2022) 
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If endoscopically nonlocalizable low-grade dysplasia is detected in Barrett's esophagus and confirmed 

by a second experienced pathologist, radiofrequency ablation should be performed to prevent 

progression. Alternatively, endoscopic follow-up can be performed at 6 months and then annually.  

 

[Recommendation/recommendation open, strong consensus] 

 

Comment:  

As described earlier, LGD is a diagnosis with a high rate of progression 83, 418, 420-422. For this reason, it 

is important to have a short-term and careful control endoscopy after 3-4 months with biopsy of all visible 

lesions followed by 4-quadrant biopsy every 1-2cm. If LGD is diagnosed again, ablation of Barrett's 

esophagus by RFA should be performed. Alternatively, a follow-up LGD can be performed after 6 

months.  

Radiofrequency ablation (RFA) of barrette epithelium with LGD is safe and effective. A meta-analysis of 

19 studies with 2746 patients could show that there is a significant reduction of progression of LGD by 

RFA compared to surveillance (RR 0.14% 95% CI: 0.04-0.45; P=0.001). On the other hand, regular 

surveillance endoscopies every 6 months are an alternative to RFA, as this can detect progression in 

time and lead to endoscopic therapy. For example, in the SURF study, no endoscopically untreatable 

Barrett's adenocarcinoma developed. 

Long-term data from the SURF trial also demonstrate the effectiveness of RFA in patients with LGD 

after a median follow-up of 73 months 423. The absolute risk of developing HGD and Barrett's carcinoma 

was reduced by 32.4%. The Number Needed to Treat was 3.1. Complete remission of Barrett's 

esophagus and LGD was achieved in 90% of patients by RFA. Recurrence of LGIN occurred in 3/75 

(4%) patients.  

 

Recommendation 4.11 (reviewed 2022) 

If there is evidence of high-grade dysplasia or mucosal carcinoma in Barrett's esophagus, endoscopic 

resection should be performed, as this provides staging of the lesion with the question of deep infiltration 

in addition to therapy. 

 

[Strong recommendation, strong consensus] 

 

Comment:  

The presence of HGD or mucosal adenocarcinoma in Barrett's esophagus is a clear indication for 

therapy. The therapy of choice is endoscopic resection (ER), using either multiband ER or ESD 424-430. 

Numerous cohort studies have shown ER to be an effective and safe therapy with a similar curation rate 

to esophageal resection at a lower complication rate 431-438. ER can achieve both complete removal of 

the neoplastic lesion and accurate histologic staging. By carefully processing the resectate, the 

pathologist can make an accurate assessment of the depth of infiltration, the degree of differentiation, 

and the possible presence of lymphatic and blood vessel infiltration. Thus, risk stratification can be 

performed so that after performing ER, the course can be set either toward surgical therapy or toward 

continuation of endoscopic therapy. Indications for esophageal resection are:  
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1. Lymphatic vessel invasion (L1) or vein invasion (V1)  

2. Infiltration of the upper third of the submucosa (T1sm1) and presence of one of the following risk 

factors: size >20 mm, poor degree of differentiation (G3), L1, V1  

3. deep infiltration into the submucosa (≥500 μm)  

4. Tumor remnant at the basal resection margin (R1 basal) 439-441. 

If a poor degree of differentiation is present in mucosal Barrett's carcinoma, the risk of recurrence is 

increased, but according to available data it is not a risk factor for lymph node metastases. In case of a 

not certainly complete ER or "piece meal" ER of a neoplastic lesion with evidence of tumor at the lateral 

resection margin (R1 lateral), no surgical therapy is initially indicated. During the next follow-up, a careful 

evaluation of the resection site and, if necessary, resection in the presence of residual dysplasia is 

indicated 426, 429, 434. 

ER is most commonly performed using a suction-and-cutting technique with the aid of either a ligation 

set (ER-L) or a cap (ER-C). With these techniques, neoplastic lesions up to 15 mm in size can usually 

be completely resected. For larger neoplastic lesions, resection is performed using a "piece meal" 

technique.  

Endoscopic submucosal dissection can be used for en bloc resection of larger lesions. With this 

technique, R0 resection, which is desirable from an oncologic point of view, can be performed regardless 

of lesion size. However, little data exist to date for Barrett's carcinoma. In a prospective randomized 

study, piece-meal ER was compared with ESD in 40 patients with early Barrett's carcinoma 442. This 

showed no advantage for ESD compared to conventional ER in patients with lesions of approximately 

15mm. 

 

Prior to endoscopic therapy, endosonography is usually not useful for evaluating the depth of infiltration 

of early carcinoma. In numerous studies and meta-analyses, endoscopic ultrasound (EUS) was shown 

to be too inaccurate for the assessment of infiltration depth in T1 Barrett's adenocarcinoma 443-446. 

Furthermore, the performance of pretherapeutic EUS very rarely has an impact on the further 

therapeutic approach. For this reason, the use of EUS in early Barrett's neoplasms is generally not 

recommended. 

 

Recommendation 4.12 (modified 2022) 

In the case of a primarily invisible HGD, a localization attempt should be made in an endoscopic 

department with experience in the diagnosis and therapy of early carcinomas of the upper GI tract. 

 

[Recommendation, strong consensus] 

 

Comment:  

If HGD is diagnosed during a 4-quadrant biopsy of a macroscopically nonsuspicious Barrett's 

esophagus, a new careful endoscopic examination with a high-resolution endoscope should be 

performed in a center with experience in the diagnosis and therapy of early carcinomas of the upper 

gastrointestinal tract 447-449. According to a study from the Netherlands, the detection rate of Barrett's 

neoplasia was 60% in non-expert centers and 87% in expert centers 449. An expert center is usually 
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defined as a clinic with at least 20 endoscopically treated patients with early upper GI tract carcinoma 

450. In case of macroscopically suspicious lesions, diagnostic ER is indicated.  

Uncritical ablation of the barrett esophagus by RFA carries the risk of undertreatment of an overlooked 

and more advanced neoplastic lesion. This would lead to delay of curative therapy and possibly be 

associated with a worsening of the long-term prognosis.  

 

Recommendation 4.13a (modified 2022) 

Ablative therapies should not be used in the primary treatment of HGD and mucosal carcinomas 

because histologic staging is not performed.  

 

[Strong recommendation, strong consensus] 

 

Recommendation 4.13b (modified 2022) 

An endoscopically invisible but histologically confirmed HGD and/or adenocarcinoma should be 

presented for secondary evaluation in an endoscopic department with experience in the diagnosis and 

treatment of early carcinomas of the upper GI tract.  

 

[Recommendation, strong consensus] 

 

Comment:  

All ablative therapies, regardless of the method, have the disadvantage of destroying the dysplasia and 

thus not allowing histologic staging. Since no procedure exists that can pretherapeutically detect all of 

the above risk factors that would potentially lead to the recommendation of esophageal resection, 

ablative procedures should not be performed as the first procedure for HGD and adenocarcinoma 450, 

451. An exception is the presence of a histologically confirmed HGD by the second reviewing pathologist 

and the repeated negative attempt of localization by an experienced center with high expertise in 

endoscopic diagnosis and therapy of early dysplasias in the upper GI tract 449, 451, 452. In such a case, 

the likelihood of more advanced dysplasia is very low, so there is little risk of undertreatment. In this 

case, RFA is the therapy of choice 452, 453. Alternatively, in cases of tongue-shaped Barrett's esophagus, 

complete ER of Barrett's tongue can be performed 435, 454. This would ensure both sufficient therapy and 

histologic correlation with staging.  

 

Recommendation 4.14 (new 2022) 

The goal of ablation is complete removal of all Barrett's mucosa in the tubular esophagus and at the Z-

line. This should be demonstrated bioptically using quadrant biopsies. 

 

[Recommendation, Strong Consensus] 

 

Comment:  

After successful resection of all visible dysplasia in Barrett's esophagus, the residual non-neoplastic 

Barrett's esophagus should be ablated. 
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After successful ER of HGD and early Barrett's adenocarcinoma, recurrence and metachronous 

dysplasia occurs up to 30% if Barrett's mucosa is not completely ablated. In a meta-analysis of 18 

studies with 3802 patients A complete ablation of Barrett's mucosa succeeded in 78% of patients, and 

a complete remission of dysplasia was achieved in 91% 455. Recurrence of Barrett's mucosa was 

observed in 13% of patients. The most common complication was esophageal stenosis in 5% of cases. 

In a large multicenter prospective European cohort study, the two-stage approach with ER followed by 

RFA was investigated in 132 patients with HGIN and early Barrett's adenocarcinoma: In the per-protocol 

analysis, complete remission of dysplasia was achieved in 98% and of Barrett's mucosa in 93% 427.  

Several procedures are available for ablation. The ablation procedure with the best evidence is 

radiofrequency ablation. Here, a large number of prospective and partly randomized studies exist that 

demonstrate the efficacy and safety of RFA. A balloon catheter exists that can be used to ablate longer 

circular segments of Barrett's disease. It is important to note that with the currently available self-

measuring balloon catheter (Barrx™-360 Express RFA Balloon Catheter), after the first ablation 

procedure, the ablated mucosa must be cleaned with a soft attachment cap and irrigation before the 

second ablation step is performed. Two ablations without the intermediate step of cleaning results in a 

significantly increased stenosis rate. When using the focal catheter (Barrx™-90), a 3-time ablation 

without an intermediate step can also be performed as an alternative to the standard variant with two 

ablations, cleaning followed by another two ablations. In addition to the ablation balloon, focal ablation 

catheters also exist and are used primarily for ablation of tongue-shaped or island-shaped Barrett's 

areas. When using these focal ablation catheters (especially HALO 90), ablation of the Neo-Z line should 

always be performed, since residual Barrett's mucosa is often found there and neoplastic recurrences 

are most frequent here. 

 

Another ablation procedure available is Argon-Plasma-Coagulation (APC) . This APC can be used 

conventionally without prior mucosal injection or as a hybrid APC with injection 456. In a multicenter 

prospective randomized study from the UK, RFA and APC were equally effective and had comparable 

complication rates (stenosis 8%). RFA was significantly more expensive on a patient basis with an 

additional cost of 27500US$ compared to APC 457.  

Cryotherapy has been successfully used as an alternative ablation procedure in studies in the USA and 

also in Europe, but is not yet available and approved in Europe 458-460. 

Complete radical ER of the entire Barrett's esophagus is also an option for complete removal of the 

dysplasia and Barrett's mucosa. However, this procedure is associated with an intolerable high stenosis 

rate of up to 88% 454, 461, 462. In a meta-analysis of 20 studies, focal ER followed by RFA was shown to 

be equally effective as complete ER of Barrett's mucosa, but significantly safer 462.  

The goal of ablation should represent complete removal of all cylinder epithelial metaplasia in the tubular 

esophagus. Complete removal should be confirmed by high-resolution videoendoscopy and 

chromoendoscopy. In addition, 4-quadrant biopsies of the cardia (defined as the area at the proximal 

end of the gastric/cardiac folds) should be performed to exclude residual Barrett's mucosa.  

Ablation therapies should be performed every 2-3 months. Each endoscopic therapy should be followed 

by high-dose therapy with proton pump inhibitors (2x1 standard dose/day) until the patient's next 

presentation. Additionally, addition of H2 blockers, alginates or sucralfate may facilitate healing.  
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Continuation of ablation should only be performed in case of complete healing of the ablation area after 

previous therapy. Inflammatory changes or ulceration are a contraindication for continuation of ablation 

therapy. Prior to any ablation therapy, a careful inspection of the residual Barrett's mucosa to detect 

suspicious areas is crucial. Here, special attention should be paid to nodular or sunken lesions. 

Suspicious areas should be biopsied, and in case of evidence of dysplasia, endoscopic resection should 

be performed. 

 

Recommendation 4.15 (modified 2022) 

After successful endoscopic resection and residual Barrett ablation, follow-up endoscopies should be 

performed at 3, 6, and 12 months, then annually. 

 

[Recommendation, strong consensus] 

 

Comment:  

Recurrence of Barrett's mucosa and dysplasia occurs even after ER and complete ablation of Barrett's 

mucosa 463-465. Since these recurrences are often amenable to renewed endoscopic therapy, control 

endoscopies should be performed at regular intervals even after complete ablation of Barrett's mucosa. 

The most frequent recurrences occur in the first year. For this reason, close monitoring is useful during 

this period. In a large study combining patients from the US and UK RFA registries, a complex statistical 

calculation demonstrated that the optimal monitoring intervals are 3, 6, and 12 months in the first year, 

and then annually 466. Risk factors for recurrence were the initial length of Barrett's esophagus before 

therapy and the degree of dysplasia (LGD vs. adenocarcinoma).  

 

Recommendation 4.16 (new 2022) 

If submucosal infiltration is suspected, endoscopic submucosal dissection should be performed as an 

alternative to esophageal resection. If a low-risk situation is present (pT1 and sm1; <500 μm, L0, V0, 

G1/2, R0), endoscopic resection should be considered curative. 

 

[Recommendation, strong consensus] 

 

Comment:  

The depth of infiltration of Barrett's carcinoma is crucial for the involvement of lymph nodes 467. Lymph 

node metastases in patients with mucosal Barrett's carcinoma without the presence of risk criteria such 

as poor grade of differentiation (G3) and lymphatic vessel infiltration (L1) are a rarity, making endoscopic 

resection the treatment of choice. With infiltration of the submucosa, the rate of lymph node metastases 

increases significantly. The risk increases with increasing depth of infiltration. The submucosa is divided 

into thirds (T1sm1-3) to assess depth of infiltration. Additionally, tumor infiltration depth is measured in 

micrometers. In the presence of adenocarcinoma with superficial submucosal infiltration Tsm1; <500 

μm and no other risk factors (L0, V0, G1/2, <20 mm, no ulceration), the risk for lymphogenic metastasis 

is very low. Manner et al treated 66 patients with low-risk lesions (infiltration sm1, L0, V0, G1/2, no 

ulceration). Complete remission was achieved in 53 patients. After a median follow-up of 47+29.1 
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months, the estimated 5-year survival rate was 84% 440. Only one patient experienced lymph node 

metastasis during the follow-up period, thus the risk of lymph node metastasis was less than 2%. 

Retrospective work by other groups has confirmed the low risk of lymph node metastasis in patients 

with superficial submucosal infiltration 468, 469. Surveillance intervals should be quarterly with endosocopy 

and endosonography for the first 2 years, then semiannually. A CT thorax and upper abdomen should 

be performed as a baseline examination and at 6 and 12 months. The additional performance of a PET-

CT may be considered.  

 

Recommendation 4.17 (new 2022) 

Recurrent dysplasias can be treated again endoscopically.  

 

[Recommendation open, consensus] 

 

Comment:  

Recurrences of Barrett's mucosa after complete ablation occur in 8-10% per patient-year during follow-

up 470-472. This recurrent Barrett's mucosa is found mainly in the first years of follow-up. This should be 

ablated again with RFA or APC. 

Recurrent dysplasias may also occur during follow-up and are detected mainly at the cardia. These 

should be treated by focal endoscopic resection (ER or ESD).  

Risk factors for recurrence include the degree of initial dysplasia before therapy and the length of 

Barrett's esophagus (higher risk of recurrence with longer Barrett's segment). Furthermore, significantly 

fewer recurrences occur in patients treated in an experienced Barrett's center with more than 10 

ablations per year than in clinics with 3 or fewer ablation treatments per year (HR, 0.19;95% CI, 0.05-

0.68) 473. 

 

Recommendation 4.18 (new 2022) 

Cylinder epithelial metaplasia <10mm at the Z-line is not considered Barrett's esophagus. In the absence 

of mucosal abnormalities, surveillance should not be performed in adults. 

 

[Strong recommendation, strong consensus] 

 

Recommendation 4.19 (modified 2022) 

Depending on the presence of intraepithelial dysplasia, the following monitoring intervals are 

recommended:  

1. No intraepithelial dysplasia: control after 1 year; if confirmed, control EGD should be 

performed every 3-5 years depending on other risk factors (Barrett's length, male sex, 

smoking); 

2. Mild dysplasia: if visible lesion ER, otherwise RFA; alternatively, surveillance may be 

performed semiannually for 1st year, then annually 

3. High-grade dysplasia: endoscopic therapy recommended. 
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[Recommendation/recommendation open, strong consensus] 

 

Comment:  

Monitoring seems to be useful for all patients in whom surgical or endoscopic therapy is possible in case 

of tumor detection. 

The risk of malignant progression of nondysplastic Barrett's esophagus has been shown to be low in 

most studies in recent years. Hvid-Jensen et al. 83 has estimated the incidence to be 0.12% and Desai 

et al. 413 estimated it at 0.33% and 0.19%, respectively, for short-segment Barrett's. More recent studies 

also show incidence in this range 474, 475. 

Surveillance intervals are based solely on the presence of dysplasia. Risk factors for developing HGDN 

or Barrett's adenocarcinoma in an analysis of nearly 3000 patients from a US and European database 

were length of Barrett's esophagus, male sex, smoking, and presence of LGD 476. The authors 

Developed a point score with which to calculate the risk of developing HGD or Barrett's adenocarcinoma. 

The risk of progression was 0.5% annually in the low-risk group, 4.6% in the intermediate-risk group, 

and 12.3% in the high-risk group. In another analysis of a large cohort with Barrett's esophagus, 

advanced age >70 years, male sex, Barrett's length >3cm, lack of PPI use, and history of thrush 

esophagitis were identified as risk factors for developing dysplasia and Barrett's adenocarcinoma. A 

meta-analysis of 20 studies involving nearly 75,000 patients also confirmed the previously mentioned 

risk factors of older age, length of Barrett's esophagus, male gender, smoking, and presence of LGD.  

In summary, especially the length of Barrett's esophagus, male gender, older age, and smoking seem 

to be relevant risk factors for the development of HGD or Barrett's adenocarcinoma. This should be 

considered when scheduling control endoscopies. However, with increasing age, a risk-benefit 

assessment should be performed to determine whether endoscopic surveillance is still useful. 

Although no controlled prospective study exists to date demonstrating regular endoscopic surveillance 

in barrett's esophagus 477-482, all international guidelines recommend endoscopic surveillance 429. In a 

meta-analysis by Copidilly et al, regular endoscopic surveillance of patients with Barrett's esophagus 

was shown to result in diagnosis of Barrett's adenocarcinoma at an earlier stage and a reduction in all-

cause mortality and Barrett's adenocarcinoma-related mortality. However, even according to the 

authors, the results should be interpreted with caution because of relevant bias in most of the included 

studies. 

If LGD is present, either RFA or regular follow-up endoscopies can be performed. 

If a patient is diagnosed with HGIN, the same procedure applies as for mucosal Barrett's 

adenocarcinoma. If HGD is localizable, ER should be performed. The presence of high-grade dysplasia 

is associated with the presence of nonvisible carcinoma in approximately 40% 483. In addition, Weston 

demonstrated in 15 patients with unifocal high-grade dysplasia that progression (multifocal high-grade 

dysplasia/carcinoma) occurs in 53.3% over the course of 3 years 484. If high-grade dysplasia occurs 

multifocally, the risk of carcinoma is additionally increased 485.   
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5 Guideline - Eosinophilic Esophagitis - Epidemiology, Diagnosis, Therapy 

Definition 5.1 (new 2022) 

Eosinophilic esophagitis (EoE) is a chronic, immune-mediated disease of the esophagus characterized 

by symptoms of esophageal dysfunction and histologically by eosinophil-predominant inflammation. 

Other systemic and/ or local causes of esophageal eosinophilia should be excluded.  

 

[Strong consensus] 

 

Comment:  

The first international guideline on EoE was published in 2007 486. In the updated version published in 

2011, EoE was defined as a chronic, immune-mediated disease of the esophagus characterized by 

symptoms of esophageal dysfunction and histologically by eosinophil-predominant inflammation 487. 

This definition has subsequently been adopted unchanged by American and European guidelines 488-

490. By definition, other systemic and local causes of esophageal eosinophilia must be considered (Table 

8). The differential diagnosis required in the 486-489 PPI-responsive eosinophilia (PPI-REE), a differential 

diagnostic criterion required in previous guidelines, was 490, 491 because PPI-REE and EoE cannot be 

distinguished clinically, endoscopically, histologically, or genetically, and PPI-REE is now considered a 

subphenotype of EoE 491, 492. 

 

Table 8: Possible differential diagnoses of esophageal eosinophilia 

Possible differential diagnoses of esophageal eosinophilia 

Gastroesopheal reflux disease 

Eosinophilic gastritis/gastroenteritis/colitis with esophageal involvement 

Achalasia or other primary esophageal motility disorders 

Hypereosinophilic syndrome 

Crohn's disease with esophageal involvement 

Infections (fungal, viral, parasitic) 

Drug hypersensitivity 

Pill Esophagitis 

Autoimmune diseases, vasculitides 

Graft-versus-host disease 

Skin diseases with esophageal involvement (pemphigus, lichen) 

Pseudodiverticulosis 

 
Statement 5.2 (new 2022) 

EoE and GERD are distinct entities that can coexist independently or influence each other 

bidirectionally. 

 

[Strong consensus] 

 

Comment:  
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GERD and EoE are the most common diseases of the esophagus, which are not epidemiologically 

mutually exclusive and therefore may statistically coexist without affecting each other. However, there 

is also evidence for possible complex bidirectional interactions of both diseases 493. For example, GERD 

may have a role in the pathogenesis of EoE via disruption of mucosal integrity to increased 

transepithelial allergen permeability with subsequent allergenic immune activation 494. Furthermore, it 

has been shown that EoE patients are more likely than healthy controls to exhibit acid hypersensitivity, 

which may be a consequence of a disturbance in esophageal mucosal integrity 495. On the other hand, 

EoE may be associated with a number of structural and functional disorders of the esophagus, which in 

turn may promote gastroesophageal reflux 496, 497. 

 

Statement 5.3 (new 2022) 

The incidence and prevalence of EoE has increased and varies regionally. The incidence is a mean of 

7.7 in adults and 6.6 in children per 100,000 population. The prevalence is a mean of 34.4 per 100,000 

population.  

 

[Strong consensus] 

 

Comment:  

Since the initial description in the early 1990s 498, 499 EoE has evolved from a casuistically described 

rarity to one of the most common inflammatory diseases of the esophagus. Epidemiological studies from 

Europe and North America have shown that the incidence and prevalence of EoE has increased 

significantly over the past 2 decades 500. There are no epidemiological data from Germany. However, 

registry-based studies from neighboring Switzerland, Denmark, and the Netherlands have shown that 

incidences of EoE have increased approximately 20-fold since the mid-1990s, although endoscopy and 

esophageal biopsy rates have increased only modestly during this time period 501-503. A recent meta-

analysis, based on a total of 29 epidemiologic studies, described pooled incidence rates of 7.7 and 6.6 

per 100,000 person-years for adults and children, respectively 504. The pooled prevalence was 34.4 per 

100,000 population and was higher for adults than for children (42.2 versus 34). Over time, published 

prevalence rates increased significantly by approximately 4-fold (from 15.4 to 63.2, p=0.011). 

In population-based studies or nonselected endoscopy cohorts, the incidence of EoE ranged from 4.8% 

to 7.3% 505-507. In patients who underwent endoscopy primarily for dysphagia, prevalence rates ranged 

from 10% to 25% 500, 508. Predictive factors described were asthma, male sex, and typical endoscopic 

changes 508. Regarding the prevalence of EoE in patients with bolus obstruction, a meta-analysis of 14 

studies found that EoE was confirmed as the cause of bolus obstruction in half of the cases (54%) in 

which esophageal biopsies were obtained 509. In recent studies from the United States, Australia, and 

Scandinavia with a total of more than 700 patients, EoE was causative for acute bolus obstruction in 

16% to 33% of cases 510-513. In a retrospective analysis from a pediatric tertiary center in the United 

States, EoE was identified as the cause of acute bolus obstruction in 26 of 35 children (74%) 514. 

EoE can manifest at any age and is most commonly diagnosed in the third and fourth decades of life 33, 

515. In children, the age of manifestation is biparental. A first peak of manifestation is found in the first 
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three years of life, and the second is in adolescence. The male sex has a two- to threefold risk of 

developing EoE 500.  

5.1 Possible risk factors 

Individuals with pre-existing atopic conditions are at increased risk of developing an EoE 516. The 

prevalence of concomitant atopic diseases, e.g. allergic rhinitis, asthma, atopic dermatitis) is more 

common in EoE patients than in the normal population, ranging from 28-86% in adults and 42-96% in 

children 517. It is postulated that EoE is induced mainly by food allergens but also aeroallergens and is 

mediated by Th2 helper cells 518. Moreover, it has been shown that EoE, atopic dermatitis, and allergic 

bronchial asthma share a similar pattern of disease-specific transcripts, highlighting the common 

molecular etiology 519. De novo emergences of EoE after oral immunotherapy (OIT) in children and 

adults with atopic diathesis have been described 520, 521. In a systematic literature review published in 

2014, 15 publications were reviewed and a prevalence of de novo EoE after OIT was reported to be 2.7 

522. Therefore, current guidelines from the Canadian Society of Allergy and Clinical Immunology (CSACI) 

listed EoE as a relative contraindication for oral immunotherapy 523. 

In EoE, a familial cluster and a genetic predisposition have been described 524, 525. 1st-degree male 

relatives have up to 64-fold increased risk of developing EoE 524. Monozygotic and dizygotic twins were 

affected by EoE in 41% and 22% of cases, respectively. In addition, genetic polymorphisms for EoE 

have been identified that show overlap with associated gene loci of other atopic diseases, e.g., TSLP 

(thymic stromal lymphopoietin), CCL26 (eotaxin-3) filaggrin (FLG), desmoglein (DSG1), and CAPN14 

519, 526. 

 

Statement 5.4 (new 2022) 

Untreated EoE is usually associated with chronic persistent inflammation, which can lead to esophageal 

remodeling with strictures and dysfunction. 

 

[Strong consensus] 

 

Comment: 

A first prospective study of the natural history of EoE in 30 patients with follow-up of up to 11.5 years 

(mean 7.2 years) without steroid treatment showed an increase in dysphagia in 23% and improvement 

in 37% of cases 527. However, dilatations were performed in 11 patients, which may have positively 

influenced the symptom course. Histologically, there was a decrease in the density of eosinophilic 

infiltration during the course, but an increase in fibrosis in 6 of 7 cases studied. In a retrospective study 

of 200 patients in the Swiss EoE cohort, it was shown that with increasing latency of diagnosis, the rate 

of esophageal strictures on index endoscopy increased 528. If the diagnosis was made within 2 years of 

symptom onset, esophageal stenoses were found in 47% of cases. If the diagnosis was made after 

more than 20 years since symptom onset, the stricture rate increased to 88%. In the largest cohort study 

to date of 721 patients (including 117 children) from the Netherlands, the rate of endoscopic fibrosis 

signs at diagnosis was shown to be significantly higher in adults (76%) than children (39%) 529. If the 

time to diagnosis was a maximum of 2 years, the rate of fibrosis signs at index endoscopy was 54%. 

The rates of high-grade strictures and bolus obstruction were 19% and 24%, respectively. With a 
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diagnostic delay of 21 years or longer, these rates increased to 52% and 57%, respectively. Based on 

these data, a risk of progression of 9% per year was calculated for untreated disease 529.  

Comparable studies from the USA came to similar results 530, 531. 

A manometric study also found a significant increase in esophageal motility disorders as a function of 

disease duration (0-5 years: 36%; ≥16 years 83%) 496. 

The chronic relapsing nature of EoE is also supported by the courses of placebo-treated patients in 

prospective therapy studies. In a first remission maintenance study from Switzerland, placebo-treated 

patients relapsed after one year in 71% of cases 532. A prospective observational study from the United 

States showed that within one year of initial steroid treatment, symptomatic recurrence occurred in 57%, 

which was also associated with histologic recurrence in 78% of these cases 533. In a large European 

multicenter study, within one year of placebo treatment, clinical recurrence occurred in 60% of cases, 

endoscopic progression occurred in 60% of cases, and histologic recurrence occurred in over 90% of 

cases 534. 

In pediatrics, studies of the long-term course of EoE are complicated by the fact that symptoms in 

childhood are often nonspecific and the clinical picture does not evolve toward dominant dysphagia until 

adolescence. In this respect, the appearance of new dysphagic symptoms over 6 years in 24 untreated 

children is not necessarily indicative of disease progression 535. However, other findings indicate a 

similar natural history. Eosinophilic infiltration remained unchanged or even increased over the period 

535 or even increased 536, with increasing eosinophilic infiltration of the esophageal mucosa being a 

marker for the increase or first occurrence of dysphagia. On the other hand, there are also favorable 

reports of regression of symptoms after therapy during the transition to adulthood 537.  

 

Statement 5.5 (new 2022) 

The most common symptoms in adolescents and adults are dysphagia and bolus obstruction. In infants 

and children, reflux symptoms, vomiting, abdominal pain, food refusal, and growth failure are most 

common.  

 

[Strong consensus] 

 

Comment:  

The clinical presentation of EoE is very different in children and adults 538. Adolescents and adults are 

dominated by dysphagia (70-80%) and bolus impaction (33-54%) 539, 540, but retrosternal burning is also 

a common accompanying symptom. In infants and young children, nonspecific symptoms such as reflux-

like symptoms with vomiting (27%), nausea (27%), refusal to feed (14%), or failure to thrive are often 

found. Dysphagia (28%) and bolus obstruction (7%) also occur 539-541. In clinical evaluation, especially 

in adolescents and adults, it is important to note that it is not uncommon for patients to develop adaptive 

strategies during the course of the disease and change their eating behavior to avoid symptoms, which 

can also lead to diagnostic delay 542. For example, it has been shown that patients with active EoE chew 

significantly more often, consume significantly more fluids, and require significantly more time for 

complete consumption when eating a standard meal compared to healthy controls 543. Therefore, 
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targeted questions regarding eating behaviors or avoidance strategies should also be asked during 

clinical evaluation to better capture clinical disease activity 542. 

Another recently described symptom complex is the immediate food-induced response of the esophagus 

( Food-induced immediate response of the esophagus (FIRE) ). It describes an unpleasant or painful 

sensation, independent of dysphagia, that occurs immediately after contact of specific foods with the 

esophageal mucosa. In a large survey of 57 EoE experts and 368 EoE patients, 90% of the experts and 

40% of the patients reported having observed the FIRE symptom complex 544. The most common 

triggers for FIRE symptoms were fresh fruits, vegetables, and wine. Endoscopic bolus removals were 

more common in male patients with FIRE symptoms. 

 

Statement 5.6 (new 2022) 

Health-related quality of life is relevantly reduced in children and adults with active EoE.  

 

[Strong consensus] 

 

Comment:  

The chronic course, the limited therapeutic options and the need for close clinical and endoscopic-

histological follow-up negatively affect the health-related quality of life ( HRQOL, health-related quality 

of life ) in children and adults. 545, 546. This has psychological and social consequences 545. Very 

significantly, bolus and choking anxiety as well as the general burden of the disease determine the 

HRQOL in adult and pediatric EoE patients 545, 547, 548. As might be expected, symptom severity 

correlates strongly with HRQOL 545, 547-549. Although available treatment options (e.g., topical 

corticosteroids) significantly improve HRQOL, on the other hand, overly restrictive diets such as the 

6FED or elemental diets again have a negative impact on HRQoL 545, 547-549. In addition, the EoE is 

associated with anxiety and depression 545, 547-549. A retrospective study in children shows that 2/3 of the 

studied collective develop psychosocial stress, including social problems (64%), anxiety (41%), sleep 

disturbances (33%), depression (28%), and school problems in 26% of cases 547. In adults, repeated 

bolus obstruction, dietary interventions, and persistence of symptoms associated with EoE represent 

the most important factors influencing the reduction of HRQOL 549. This may lead to entrenched 

restrictive food intake and food-related anxiety. A recent study retrospectively assessed the prevalence 

of psychiatric comorbidities in a cohort of adult EoE patients 550. There were 31% of patients with at least 

one psychiatric treatment indication or neuropsychiatric comorbidity, and 12% of the collective had a 

diagnosis of depression, followed by anxiety (9.3%). In another study, the Hospital Anxiety and 

Depression Scale 8 (HADS-8), a self-assessment questionnaire of depressive and anxiety symptoms, 

was applied to a cohort of Spanish EoE patients. Results showed that 31.1% and 9.8% suffered from 

anxiety and depression, respectively 551. Studies on anxiety in children and adolescents show that, in 

particular, adolescents aged 11-17 LY with EoE are more likely to present with anxiety symptoms and 

depression compared to the healthy population 552. 

 

Statement 5.7 (new 2022) 
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The most common endoscopic findings of EoE are whitish exudates, longitudinal furrows, mucosal 

edema, fixed rings, a small-caliber esophagus, and strictures. These may occur alone or in combination.  

 

[Strong consensus] 

 

Comment:  

EoE is usually accompanied by endoscopically visible structural changes of the esophagus. While 

whitish exudates (corresponding to eosinophilic microabscesses), longitudinal furrows, and mucosal 

edema are signs of acute inflammation, fixed ring formation (so-called trachealization of the esophagus), 

a small-caliber esophagus, and strictures reflect a chronic fibrosis stage 530, 553. Often, a strong 

vulnerability of the esophageal mucosa ("crepes-paper-sign") as well as a hard resistance during biopsy 

removal ("tug sign") can also be observed during endoscope massage 554, 555. In adults, longitudinal 

furrows (80%), rings (64%), small-caliber esophagus (28%), whitish exudates (16%), and strictures 

(12%) are most common 556 while a retrospective study of 381 children most frequently described the 

presence of longitudinal furrows (41%), a normal finding (32%), whitish exudates (15%), and rings (12%) 

557. The endoscopic findings may be present alone, but more often occur in combination. Although they 

may not necessarily be present in every EoE patient, they can be detected in 90% of EoE patients. The 

better the endoscopist is trained for EoE, the higher the detection rate of abnormal findings 558. However, 

a meta-analysis from 2012, which included 4678 EoE patients, could only show an insufficient 

association between endoscopic findings and disease activity 558. Therefore, a biopsy for histological 

evaluation remains mandatory for diagnosis as well as for follow-up (e.g. therapy monitoring) 491. 

 

Recommendation 5.8 (new 2022) 

For endoscopic reporting of EoE, the EREFS classification should be used.  

 

[Recommendation, strong consensus] 

 

Comment:  

The EREFS classification (acronym for exudates, rings, edema, furrows, and strictures) was published 

by Hirano et al. 2013 559. In a prospective multicenter study in adult EoE patients, this classification was 

shown to have good intraobserver and interobserver agreement among expert and inexperienced 

examiners. In other independent studies, the validity of the EREFS classification in children and adults 

was confirmed 560-563.  

However, conflicting data have been described regarding the correlation of EREFS classification with 

histologic and clinical EoE activity. The prospective unicenter study by Dellon et al. was able to 

demonstrate a positive correlation 560, whereas von Rhijn et al. found no association between 

endoscopic and histologic activity 563. A 2017 Spanish prospective multicenter study also showed no 

correlation between EREFS and histology, and EREFS and symptoms 564. 

However, numerous studies have now demonstrated a parallel improvement in endoscopic activity 

based on EREFS classification as well as histologic activity after topical steroid therapy 565-571dietary 

therapy 572, 573 and antibody therapy 574, 575 both in children 569-571 as well as in adults 534, 565-568, 572-575 
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show. A simplified EREFS classification with comparable good accuracy was recently proposed by 

Schoepfer et al. 576. 

 

Table 9: Modified EREFS score [Strong consensus] 

Major findings 

Degree Rings 

0 None 

1 Low (discreetly detectable)  

2 Moderate (clear rings, passage with standard gastroscope possible) 

3 Heavy (clear rings, passage with standard gastroscope not possible) 

 Exudate 

0 None 

1 Mild (</= 10% of esophageal surface area). 

2 Severe (> 10 % of esophageal surface) 

 Furrows 

0 None 

1 Available 

 Edema 

0 None (mucosal vessels visible) 

1 Present (mucosal vessels not visible or diminished). 

 Stricture 

0 None 

1 Available 

Minor findings 

 Crepe paper sign (mucosal laceration during endoscope massage). 

0 None 

1 Available 

 

Recommendation 5.9 (new 2022) 

At least 6 biopsies should be obtained from several levels of the esophagus, especially from regions 

with endoscopic abnormalities.  

 

[Recommendation, strong consensus] 

 

Comment:  

For the diagnosis and monitoring of EoE, the taking of step biopsies of the esophagus is mandatory. 

These must be performed in any case, because even an inconspicuous endoscopy finding does not 

exclude EoE (in about 10% of adults and 32% of children). 557, 558. In EoE, the eosinophilic inflammation 

of the esophagus shows an irregularly distributed pattern; it is a so-called "patchy disease" 577-581. 

Therefore, diagnostic sensitivity is increased by taking multiple biopsies from at least two or more 

sections of the esophagus 582-584. Furthermore, the biopsies should be taken from endoscopically 
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conspicuous areas if possible, because the highest inflammatory activity is to be expected here. In 

particular, macroscopically visible "white plaques", which correspond to microscopic eosinophilic 

microabscesses 585 and longitudinal furrows 586 show a high density of eosinophilic granulocytes. 

Biopsies from the stomach and duodenum should also always be obtained at initial diagnosis, even if 

the absence of symptoms or endoscopic abnormalities makes the presence of eosinophilic 

gastroenteritis unlikely 587, 588. According to a recent retrospective study of 93 EoE patients with typical 

clinical presentation, the diagnostic gain with regard to relevant eosinophilic involvement of the stomach 

or duodenum was 3.6% 589.  

 

Statement 5.10 (new 2022) 

An eosinophil count of > 15 per high-resolution field of view (standard size 0.3 mm²) is considered a 

diagnostic threshold for EoE. The standard hematoxylin-eosin stain used in routine diagnostics is 

sufficient for histological evaluation of EoE.  

 

[Strong consensus] 

 

Comment:  

The diagnostic threshold of >15 per visual field has been arbitrarily chosen in the past to differentiate 

EoE from other inflammatory esophageal diseases and especially from GERD 590-592. Several studies 

have shown high accuracy for this threshold in diagnosing EoE 593, 594. However, it should be noted that 

EoE and GERD are not mutually exclusive and may coexist in individual cases. Therefore, histologic 

findings are only one of several components in confirming the diagnosis of EoE. Since microscope fields 

of view may vary, it is recommended to report the eosinophil count per 0.3 mm2 field of view to ensure 

standardization 490. For assessment of eosinophil counts and other parameters, the hematoxylin-eosin 

stain (HE) is sufficient. Additional special stains or immunohistochemical stains are not required for 

diagnosis and are not helpful for differential diagnostic issues. In addition to eosinophil count, other 

characteristic features include eosinophilic abscesses, basal zone hyperplasia, dilated intercellular 

clefts, eosinophils in superficial epithelial layers, dyskeratotic epithelial cells, and fibrosis of the lamina 

propria 595. A validated EoE-specific histology score (EoEHSS) was published in 2017 596. This provides 

semiquantitative grading and staging of these EoE-associated histologic features, enables standardized 

histologic reporting, demonstrates high interobserver agreement 596 and allows valid determination of 

disease activity 597. The utility of using the EoEHHS in routine patient care outside of clinical trials, where 

it is currently in use 574, 575, 598, remains to be evaluated in the future.  

 

Recommendation 5.11 (new 2022) 

Noninvasive biomarkers for diagnosis or monitoring of EoE cannot be recommended at this time  

 

[Recommendation open, strong consensus] 

 

Comment:  

Reliable non-invasive biomarkers would be highly desirable for diagnosis and especially for monitoring 



Update S2k guideline Gastroesophageal reflux disease and eosinophilic esophagitis / Koop, Madisch et al. 

 

Update S2k guideline Gastroesophageal reflux disease and eosinophilic esophagitis, March 2023.  78 

of EoE in order to avoid repeated endoscopies with biopsy sampling. So far, however, a good correlation 

with esophageal eosinophilia and histological remission under therapy could only be shown for the 

absolute eosinophil count in blood 599-603even though the diagnostic accuracy was only 0.754 and thus 

the overall sensitivity and specificity are insufficient 602. Numerous other potential biomarkers in blood, 

stool, urine, breath and saliva (including eosinophil cationic protein 601-603, "eosinophil-derived 

neurotoxin" 599, 603, 604, mast cell tryptase 602, NO 605, eotaxin-3 and further chemokines 599, 602, 606 have 

so far proven to be insufficiently suitable for diagnosis and therapy monitoring 607. Minimally invasive 

methods such as the "string" test or the "sponge" test, which are applied directly in the esophagus, have 

shown promising correlations between eosinophil-derived proteins and histological eosinophilia, but 

have not yet been further evaluated in large prospective studies 608, 609. 

 

Recommendation 5.12 (new 2022) 

Routine allergy testing should not be performed in adults.  

 

[Recommendation, strong consensus] 

 

Comment:  

Already in the first studies on the 6-food elimination diet in adult EoE patients it could be shown that 

allergological diagnostics (skin prick test, serum IgEs) performed before starting the elimination diet are 

not able to reliably identify the allergen responsible for the EoE 610, 611. Thus, in the study of Gonsalves 

et al. in 50 adult EoE patients the responsible allergen could be identified by skin prick test only in 13% 

of the cases 610. In the study of Lucendo et al. in 77 patients sensitivities of 32% for food specific serum 

IgEs and 22.8% for the skin prick test were determined 611. In another prospective study, an atopy patch 

test (APT) was performed in adult EoE patients before starting a 6-food elimination diet, and was positive 

in 50% of patients, but histologically confirmed in only 16% of cases 612. The sensitivity of the APT to 

identify the responsible trigger was only 5.9%. In a prospective study from Australia, multiple 

allergological tests (skin prick test, skin patch test, allergen-specific serum IgE, basophil activation test, 

food-specific serum IgG) were tested in 82 adult EoE patients 613. As a result, none of the tested tests 

was able to reliably predict the responsible allergen. The main reasons for the lack of reliability of 

allergological diagnostics are on the one hand test-specific limitations and on the other hand the fact 

that EoE is primarily regarded as a non-IgE-mediated disease 518. For these reasons, a strong 

recommendation against allergological diagnostics, especially in adult EoE patients, was made in the 

European guidelines published in 2017 490. 

 

Recommendation 5.13 (new 2022) 

Active EoE should be treated. Clinical symptoms, histology, and endoscopic findings should be 

considered to assess activity. The goal of induction and maintenance therapy is clinical and histological 

remission. 

 

[Strong recommendation, strong consensus] 
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Comment:  

Active EoE is associated with chronic, eosinophil-predominant esophageal inflammation, chronic 

recurrent esophageal symptoms, and significantly reduced quality of life 490. If the disease is left 

untreated, there is a high risk for esophageal fibrosis, strictures, and bolus obstruction 528, 529, 541. For 

these reasons, current European and U.S. guidelines recommend that if active EoE is detected, 

induction therapy should be initiated with the goal of achieving clinical histologic remission 490, 614. This 

should be monitored clinically and endoscopically-histologically after 8 to 12 weeks. After achieving a 

clinical-histological remission, remission-maintaining therapy should be continued (Figure 6: Therapy 

algorithm modified according to 490, 615). 

 

 

Figure 6: Therapeutic management of eosinophilic esophagitis - therapy algorithm modified according 

to 490, 615 (consensus) 

 

Recommendation 5.14 (new 2022) 

In adults with active EoE, therapy with topical corticosteroids should be given for remission induction 

(histologically and clinically). Alternatively, in adults with active EoE, therapy with high-dose proton pump 

inhibitors or a 6-food elimination diet may be used for remission induction (histologic and clinical).  

 

[Recommendation/recommendation open, consensus] 

 

Comment: 

For remission-inducing therapy of EoE with topical corticosteroids in adults and children, 11 placebo-

controlled double-blind studies are available to date, including 7 studies with budesonide and 4 with 
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fluticasone 567, 568, 598, 600, 616-622. In addition, 5 randomized trials with other comparators exist: Fluticasone 

vs. prednisolone 623, fluticasone vs. esomeprazole 624, 625, budesonide suspension vs. budesonide 

nebulizer 626, budesonide suspension vs. fluticasone nebulizer 566. In addition, 6 meta-analyses are 

available 627-632.  

Previous studies have used swallowed asthma medications or individually prepared dosage forms at 

various doses and durations (budesonide: 1 to 4 mg per day, 2 to 12 weeks; fluticasone 880 to 1760 ug 

per day, 4 to 12 weeks) 600, 616-619. In more recent studies, budesonide and fluticasone have been used 

in dosage forms specifically designed for the treatment of EoE 567, 568, 598, 620-622. To date, only the 

orodispersible budesonide tablet has been approved in Germany for the treatment of active EoE in 

adults 633. In the European registration study, the daily dose of 2 x 1 mg achieved clinical histological 

remission in 58% and 85% of cases after 6 and 12 weeks, respectively 567. The rate of endoscopic 

remission was 61% at 6 weeks and 68% at 12 weeks. The differences from placebo in the primary 

endpoint and almost all secondary endpoints were highly significant. With excellent overall tolerability, 

only 5% of patients developed mild, symptomatic local candidiasis, which in no case led to 

discontinuation of local steroid therapy. Compared with placebo, there were no significant or clinically 

relevant changes in morning serum cortisol levels 567. In an open-label multicenter induction study of 

181 adults with active EoE, these results were confirmed 634. In this cohort, 6 weeks of treatment with 

the orodispersible budesonide tablet (2 x 1 mg daily) resulted in clinical histologic remission in 70% of 

patients. The rate of histologic remission was 90.1%. In both studies, 6 weeks of treatment already led 

to a significant improvement in quality of life 567, 634, 635. A network meta-analysis of all drug interventions 

tested to date (17 studies, 1011 patients) published in 2020 showed that orodispersible budesonide 

tablet 2 x 1 mg daily was the most effective therapy for remission induction of EoE 630. Both the European 

guideline published in 2017 and the U.S. guideline published in 2020 recommended treatment with 

topical corticosteroids for remission induction of the 490, 614. The more recent American guideline found 

a higher level of evidence for topical corticosteroids and formulated a stronger recommendation than for 

the other treatment options 614.  

In a phase 3 pivotal trial published in 2021 and conducted in the United States, an esophageal-specific 

budesonide suspension at the daily dose of 2 x 2 mg was tested in 318 patients with active EoE aged 

11 to 55 years 598. After 12 weeks of treatment, the endpoints of histologic remission (</= 6 

eosinophils/hpf) and clinical remission were achieved in 53.1% (placebo 1%) and 52.6% (placebo 

39.1%), respectively. The EREFS score was also significantly improved. The rate of esophageal 

candidiasis was 4%. Passive adrenal insufficiency was observed in 2 patients (0.9%), manifested by 

fatigue in only one patient. Sixteen patients in the budesonide group (8.2%) and 3 patients in the placebo 

group (3.6%) showed reductions in maximum cortisol levels in the ACTH stimulation test at week 12, 

which were not considered clinically substantial 598.  

 

A meta-analysis published in 2016 evaluated 33 studies of PPI therapy in a total of 619 patients with 

esophageal eosinophilia or suspected EoE, of which 21 were retrospective, 10 prospective, and 2 

randomized 636. In the overall results, the pooled histologic remission rate was 50.5% (< 15 Eos/hpf) and 

the clinical response rate was 60.8%. In subgroup analyses, remission rates tended to be higher with 

higher PPI dose and pathologic pH metrics, but the differences were not statistically significant. The 
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meta-analysis also indicated significant heterogeneity and publication bias. In a prospective 

observational study also published in 2016, a clinico-histological remission rate of 33% was reported in 

121 adult patients with active EoE after 8-week, high-dose PPI therapy (omeprazole 2 x 40 mg daily) 

637. In a prospective registry study published in 2020, interim analysis of 630 patients (554 adults) after 

PPI therapy showed a histologic remission rate of 48.8% (<15 Eos/hpf) and 37.9% (<5 Eos/hpf), 

respectively 638. Clinical response (reduction in dysphagia symptom score <50%) was documented in 

71% of EoE patients. Higher histologic remission rates tended to be achieved with high-dose PPI 

therapy (double the standard dose) (50.7% vs. 36.7%). Combined clinical-histologic remission was also 

higher after high-dose PPI therapy (50.8%) compared with standard- or low-dose (35.8%). Longer 

duration of therapy was also associated with a higher clinicopathologic remission rate. In patients with 

a fibrostenotic phenotype, PPI therapy resulted in histologic remission in only 26.7% of cases and in 

50.3% of cases in patients with an inflammatory phenotype.  

Another recent retrospective study of 223 adult EoE patients from a US tertiary center reported a non-

response of 71% after 8 weeks of high-dose PPI therapy 639. Predictors of PPI nonresponse were young 

age, BMI ≤25.2 kg/m2 , and peripheral eosinophilia >460per mm3 . An endoscopically impassable 

stenosis/ stricture was associated with a high risk of PPI nonresponse (OR 9.06). 

To date, only 2 randomized trials exist from 2010 and 2013 comparing 8 weeks of esomeprazole 40 mg 

daily therapy with aerolized fluticasone 2 x 440 µg daily in 25 and 42 patients, respectively 624, 625. In the 

study by Peterson et al. 624 the histologic remission rate (</= 5 Eos/hpf) was 33% after esomeprazole 

(4/12) and 15% after fluticasone (2/13). In the study by Moawad et al. 625 similar histologic response 

rates (33% vs. 19%) were reported. To date, no placebo-controlled studies exist on the efficacy and 

safety of PPI therapy in EoE.  

The 6-food elimination diet eliminates the foods most commonly associated with food allergies, i.e., 

cow's milk proteins, wheat, soy, egg, nuts, and fish/seafood. In a retrospective study in children, it was 

shown that up to 74% of the patients treated in this way showed histological remission, but when the 

individual foods were reintroduced by means of renewed endoscopies, the respective triggering food 

could be identified in only a few patients 640, 641. In a prospective study of 50 adult EoE patients, histologic 

remission (<5 eos/hpf) was achieved in 64% of cases and improvement in symptom score in 95% after 

a 6-week, 6-food elimination diet 610. After reintroduction of the food groups, histologic relapse occurred 

in all cases, matching the initial eosinophil count. In another prospective study of 77 EoE patients, the 

6-food elimination diet resulted in histologic remission after 6 weeks in 73% of cases 611. A meta-analysis 

published in 2014 found histologic remission rates of 73% in children and 71% in adults after 6-food 

elimination diet on the basis of 7 studies (4 of which were in children) 642. The 6-food elimination diet 

places very high demands on the affected patients in everyday life. In order to ensure an effective 

therapy and the necessary compliance, the support of a nutritionist experienced in this form of therapy 

must be guaranteed. It is also important to recognize and correct possible malnutrition or nutritional 

deficiencies in good time. In 2017, a working group of the American Academy of Allergy, Asthma and 

Immunology published very comprehensive recommendations and algorithms for the therapy of EoE 

with elemental/elimination diets, which provide good orientation in this complex subject area 643.  

 

Recommendation 5.15 (new 2022) 
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Systemic corticosteroids should not be used to treat EoE.  

 

[Recommendation, strong consensus] 

 

Comment:  

Only one randomized trial exists comparing systemic prednisone and topical fluticasone in 80 children 

with EoE 623. Prednisone was given at a dose of 2 x 1 mg/kg/day and fluticasone at a dose of 4 x 220 

µg/day (age < 10 years) or 4x 440 µg/day (age 11-18 years) for a duration of 4 weeks, with subsequent 

tapering over 8 weeks. The primary endpoint of "histologic response" at 4 weeks (score of percent basal 

cell hyperplasia and eosinophil density) was achieved by 94% of patients in both groups. Symptom 

response (72% vs. 65%) and clinical recurrence rates were also comparable. Systemic adverse events 

were observed in 40% of cases under prednisolone and local candidiasis in 15% of cases under 

fluticasone. A potential benefit of systemic corticosteroids in EoE patients who do not respond to topical 

corticosteroids is not supported by studies. 

 

Recommendation 5.16 (new 2022) 

Initially, remission-maintaining therapy should follow the treatment principle that has been successfully 

used in induction therapy.  

 

[Recommendation, strong consensus] 

 

Comment:  

After successful induction of remission of EoE, clinical and histologic recurrences are common 532-534. 

Therefore, remission-maintaining therapy is necessary in the majority of cases. To date, 2 randomized, 

placebo-controlled trials of remission-maintaining therapy with topical budesonide exist 532, 534. In a 

randomized, placebo-controlled, double-blind study of 28 patients published in 2011, remission-

maintaining therapy with budesonide suspension 2 x 0.25 mg daily resulted in a significantly lower rate 

of histologic recurrence after 50 weeks. The rate of histologic remission at 50 weeks was 36% with 

budesonide and 0% with placebo. The rate of clinical remission at 50 weeks was also higher compared 

with placebo, but not statistically significant 532.  

A European phase 3 study of 204 adult EoE patients in clinical histological remission demonstrated the 

efficacy and safety of orodispersible budesonide tablet in maintaining remission 534. In this randomized 

double-blind study, the primary endpoint of clinico-histological remission was achieved after 48 weeks 

of therapy with orodispersible budesonide tablet at the daily dose of 2 x 0.5 mg or 2 x 1 mg in 73.5% 

and 75% of patients, respectively (p<0.0001 vs. placebo: 4.4%). The orosdispersible budesonide tablet 

was also significantly superior to placebo in other secondary endpoints (e.g., endoscopic remission, 

reduction in eosinophil count/hpf, time to clinical relapse, quality of life). In the placebo group, 90% of 

patients experienced histologic recurrence with an average high eosinophil count. In 60% of placebo 

patients, moderate to severe endoscopic manifestations of EoE recurred during follow-up. The rate of 

histologically confirmed symptomatic local candidiasis was 5.9% and 1.5% in budesonide-treated 
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patients and did not lead to treatment discontinuation in any case. Morning serum cortisol levels were 

not significantly affected. 

Further evidence for the benefit of long-term therapy with topical corticosteroids is also shown by 

retrospective analyses of the Swiss EoE cohort 644, 645. Thus, in 206 patients with a median follow-up of 

5 years, therapy with topical corticosteroids was associated with a significantly lower risk of bolus 

obstruction (OR 0.41; 0.20-0.83). The effect was dependent on the duration of exposure 644. Another 

analysis of 229 patients with a median follow-up of 5 years found that long-term therapy with topical 

corticosteroids was associated with significantly higher rates of clinical remission (31% vs. 4.5%), 

histologic remission (44.8%, vs. 10.1%), and endoscopic remission (48.8% vs. 17.8%) compared with 

no therapy 645. Higher cumulative doses of topical corticosteroids and longer treatment duration were 

significantly associated with higher rates of clinical and complete remission. Another retrospective study 

of 82 patients who were continued on topical corticosteroids for remission maintenance after achieving 

histologic remission showed that patients on low steroid doses (<0.5 mg/d) tended to have more frequent 

(72% vs. 54%, n.s.) and significantly earlier (1.0 vs. 1.8 years, p=0.03) histologic recurrences compared 

to those on higher steroid doses (>0.5 mg/d) 646. Both the European guideline published in 2017 and the 

U.S. guideline published in 2020 recommended remission-maintaining therapy with topical 

corticosteroids 490, 614.  

No randomized controlled trials are available on long-term therapy of EoE with PPI. In a retrospective, 

multicenter cohort study of 75 adult patients who initially went into remission with high-dose PPI therapy, 

PPI maintenance therapy (20- 40 mg 1x daily) maintained remission in 73% of cases after one year 647. 

In a prospective study of 121 adult therapy-naive EoE patients, remission was achieved in only 40 

patients (33%) after 8 weeks of therapy with omeprazole 2 x 40 mg daily. After reduction of the PPI dose 

to 40 mg omeprazole daily, remission was maintained in 31 patients (31% of the initial population). With 

further dose reduction to 20 mg omeprazole daily, only 15 patients remained in remission 637.   

An interim analysis of a registry-based cohort study examined the effectiveness of PPI therapy in 630 

patients (554 adults) with EoE 638. After PPI-induced clinical histologic remission, 172 patients (60% of 

the remission group) were maintained on a PPI. Maintenance therapy was recorded a median of 112 

days after achieving remission. In 138 patients, the PPI dose was reduced, in 20 patients the PPI dose 

was increased due to symptoms, and in 14 patients the PPI was changed. Remission was maintained 

with the reduced PPI dose in 72/138 (69.2%). A "deep histologic remission" (<5 Eos/HPF) was evident 

in 62/138 patients. Clinical remission was exhibited by 84/138 patients. A combined clinical/histological 

remission was seen in 72/103. However, this analysis was based on only 90 complete patient records, 

48 (34.7%) patient records were not evaluable or incomplete. 

Few data are available on the long-term therapy of EoE in adults using an elimination diet. In a 

prospective single-center study, 49 of 67 patients (73%) achieved histologic remission after a 6-week, 

6-food elimination diet 611. A subsequent stepwise re-exposure protocol was fully completed by 42 

patients. In approximately one-third of patients each, one, two, or three or more responsible food triggers 

were identified. After one year, 25 patients who continued elimination of the responsible food triggers 

were still in histologic and clinical remission. After two and three years, remission was documented in 

15 and four patients, respectively. In a retrospective study, 21 of 52 patients who achieved histologic 

remission after initial elimination diet (6-food and/or allergy test-based) (40%) were followed up for a 
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mean of 25 months 572. Only 10 patients remained in remission with continued elimination diet. In 8 of 

11 cases, relapse was due to lack of compliance. Even the longer-term elimination diet should always 

be accompanied by an experienced nutritionist to ensure the necessary compliance and to be able to 

react to possible malnutrition or malnutrition in a timely manner 643. 

 

Statement 5.17 (new 2022) 

Symptoms do not reliably correlate with histologic activity of EoE.  

 

[Strong consensus] 

 

Comment:  

Typical clinical symptoms in adults include esophageal dysphagia and the occurrence of bolus 

impaction, less commonly regurgitation, heartburn, and chest pain 539, 648. In children, on the other hand, 

reflux symptoms, nausea/vomiting, abdominal pain, refusal to eat and failure to thrive are often the main 

symptoms 535. Objective assessment of EoE symptoms is often difficult. Although validated 

questionnaires exist to quantify disease activity and its impact on quality of life, they often show an 

insufficient correlation with the histological activity of the disease 649, 650. For adult EoE patients, 

Schoepfer et al. developed the Eosinophilic Esophagitis Activity Index (EEsAI-PRO), which measures 

the patient's difficulty in swallowing different food consistencies as well as dietary and behavioral 

modifications 651. Other validated questionnaires include the " Dysphagia Symptom Questionaire (DSQ)" 

for adults 652 and the Pediatric EoE symptom Score V 2.0 (PEES) for children 653. The impact on quality 

of life can be assessed using the EoO-QoL-A for adults and the 654 and by means of the PedsQL for 

children 655 for children. The discordance between inflammatory activity and patient-perceived 

symptoms may be due to the presence of therapy-refractory stenoses 528. In addition, a reduced 

distensibility of the esophagus can be observed in many adult and pediatric EoE patients, which can be 

determined by means of a special measuring catheter (endoluminal functional lumen imaging probe 

(EndoFLIP) during an endoscopy 656, 657. It could be shown that the distensibility of the esophagus also 

does not correlate with the histological inflammatory activity. On the other hand, reduced distensibility 

may be a predictor for the occurrence of bolus impaction 658.  

 

Recommendation 5.18 (new 2022) 

The effectiveness of induction therapy should be assessed clinically and endoscopically-histologically 

after 8 to 12 weeks.  

 

[Strong recommendation, strong consensus] (Decide Wisely). 

 

Comment:  

The goal of successful induction therapy is both clinical-histological remission and improvement of 

endoscopic findings. Validated questionnaires (e.g. ESAI-PRO, DRQ for adults, PEES2 for children) or 

a numerical scale are suitable for the objective assessment of symptoms 651-653. Endoscopic findings 

should be recorded in a standardized way using the EREFS classification 559. At present, only endoscopy 
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with biopsy is suitable for checking the presence of histological remission, because symptoms and 

endoscopic findings often correlate poorly with inflammatory activity 562, 649. So far, there are no reliable 

non-invasive biomarkers either 602, 606. Review of induction therapy is usually recommended after 8-12 

weeks 487, 490, 659although no study has yet evaluated the best time to review induction therapy. Alexander 

et al. demonstrated in a prospective study in which 42 adult patients were treated with topical fluticasone 

or placebo that performing an endoscopy later than 3 months showed no additional information in case 

of failure of induction therapy 618. 

 

Recommendation 5.19 (new 2022) 

The effectiveness of remission-maintaining therapy should be assessed clinically and endoscopically-

histologically every 1-2 years.  

 

[Recommendation, strong consensus] 

 

Comment:  

Due to the chronic progressive nature of the disease, EoE patients should receive permanent remission-

maintaining therapy after successful induction therapy 500. In principle, this can take the form of 

continuation of drug therapy, if possible at a reduced dose, or long-term elimination of identified food 

allergens (-> Fig. Algorithm). So far, only few data exist on the optimal verification of remission-

maintaining therapy. The prospective randomized studies published so far (exclusively with STCs) 

chose a therapy duration of 12 months before renewed clinical and endoscopic-histological evaluation 

532, 534, 660. In retrospective observational studies with STCs or PPI 569, 637, 644, 645, 647, 661, 662 which cover 

an average duration of therapy of up to 6 years, or prospective studies with elimination diets, a 12-month 

duration before re-evaluation was also chosen by the majority 611. The majority of retrospective studies 

with STCs or PPIs or prospective studies with elimination diets have also chosen a 12-month interval of 

clinical, endoscopic, and histologic review. For this reason, the European guideline on the clinical 

management of EoE also recommends corresponding follow-up intervals of 1 to 2 years 490. 

 

Recommendation 5.20 (new 2022) 

Empiric 4-food or 2-food elimination diets can be considered, but these are less effective than the 6-

food elimination diet.  

 

[Recommendation open, strong consensus] 

 

Comment:  

In 2018, Molina-Infante demonstrated in a study of adult and pediatric patients that elimination of 

common allergens, such as the combination of milk and gluten, resulted in clinical and histologic 

remission in approximately 43% of patients studied 573. In 2017, Kalgawalla showed remission of 

approximately 64% in children who received 4-food elimination (milk, egg, wheat, soy) 663. In adults, 

remission rates of 54% were described 642. In addition, there are individual pediatric studies that have 

shown that elimination of individual foods, such as cow's milk proteins, can also lead to significant 
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improvement 664, 665. In a prospective study of 41 children and adolescents, it was shown that 1-FED 

consisting of the elimination of cow's milk protein as the most common allergenic trigger of EoE can 

induce histological remission in 51%, endoscopic improvement in 59%, and improvement of previously 

reported symptoms in 61% of cases 665. Thus, these diets are alternatives, but they are significantly 

inferior to 6-food elimination. Particularly in pediatrics, single-food elimination is an alternative for 

patients or patient parents, despite its lower effectiveness, because it may have greater adherence than 

a more complex elimination diet or drug therapy 666. 

 

Recommendation 5.21 (new 2022) 

Allergy test-based elimination diets should not be used in adults due to limited efficacy. 

  

[Recommendation, strong consensus] 

 

Comment: 

In a meta-analysis published in 2014, a total of 14 studies of allergy test-guided elimination diet with a 

total of 626 EoE patients were identified after systematic literature search Kagalwalla 642. Of these, only 

2 studies included adult EoE patients (n=32) 667, 668. While the overall effectiveness of the allergy test-

guided elimination diet was reported to be 45.5%, it was only 26.6% and 35%, respectively, in adults. 

Due to the low success rate of the allergy test-guided elimination diet, this treatment modality is explicitly 

not recommended in the 2017 European guideline for adult EoE patients 490.  

 

Statement 5.22 (new 2022) 

The elemental diet shows high effectiveness. However, due to the frequent adherence problems, 

especially in adolescence, its practical usefulness in the treatment of EoE is very limited. 

 

[Consensus] 

 

Comment:  

The elemental diet is an amino acid-based formula diet that is superior to all other dietary therapies in 

terms of histologic remission 669-672. A meta-analysis showed a remission rate of 90.8% 642. However, 

practical feasibility is difficult for various reasons (unpleasant taste, probe application may be required). 

In a large study, a nasogastric tube had to be placed in 80% of the children. This results in additional 

treatment costs, and in very young children it may even have a negative influence on the development 

of the facial muscles and taste formation due to the exclusive feeding of liquid food 672.  

 

Recommendation 5.23 (new 2022) 

Endoscopic dilatation/bougienage should be performed for refractory, symptomatic esophageal 

strictures.  

 

[Strong recommendation, strong consensus] 
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Comment:  

Esophageal strictures are often responsible for dysphagia in EoE and are the main risk factor for bolus 

impaction 528, 673. Endoscopic dilatation, which can be performed using either "through the scope" 

balloons or wire-guided Savary bougies, is therefore a valuable therapeutic option. However, it does not 

influence the underlying eosinophilic inflammation 674. Endoscopic dilatation should therefore be 

performed only in cases of residual strictures despite drug response. In a metanalysis of 525 adult EoE 

patients and a total of 992 dilations, clinical improvement was shown in 75% of patients 675. The 

incidence of perforation was described as 0.3%. In two other meta-analyses with 671 and 977 patients, 

the perforation rate was reported as 0.1% and 0.03%, respectively 676, 677. The occurrence of 

postinterventional hemorrhage was also a very rare complication, 0.1% and 0.03%, respectively 675, 677. 

In addition, there were no differences in complication rates with respect to the different dilatation 

techniques 677. The occurrence of an intended mucosal tear is not a complication of endoscopic dilatation 

treatment. However, due to the often very rigid esophageal wall, a maximum dilatation of 3 mm should 

be performed per dilatation treatment 678. Symptomatic improvement can be assumed when an 

esophageal lumen of 16-18 mm has been achieved 678. 

 

Recommendation 5.24 (new 2022) 

Immunomodulators (azathioprine, 6-mercaptopurine) or antiallergic drugs (montelukast, cromoglycic 

acid, chemoattractant receptor homologous molecule for TH2 - cells (CRTH2 )-antagonist) should not be 

used in the therapy of EoE. 

 

[Strong recommendation, strong consensus] 

 

Comment:  

Azathioprine or 6-mercaptopurine has been studied only in a small case series in steroid-dependent 

course of EoE 679. In this study, three patients with EoE (one patient with eosinophilic gastroenteritis and 

esophageal involvement) were treated with azathioprine (2.0- 2.5 mg/kg bw daily p.o.) . One patient was 

switched to 6-MP during the course because of nausea. Steroids could be spared and phased out under 

immunosuppressive therapy. All three patients showed a long-lasting steroid-free remission after 

initiation of therapy with azathioprine/6-mercaptopurine. 

Although mast cells play a pathogenetic role in EoE 680 4 weeks of therapy with cromoglycic acid (mast 

cell inhibitor) has shown neither clinical nor histologic response in 14 children with EoE 557. Montelukast 

(leukotriene D4 receptor antagonist) was studied in 8 adult patients with EoE at sometimes high doses 

(10-100 mg daily) over a median period of 14 months 681. Symptomatic improvement was observed in 8 

/12 patients, but histologic remission was not achieved even after 4 months of therapy. A case series in 

8 children with EoE treated with montelukast (4-10 mg daily) recorded symptomatic response in 3/8, but 

histologic response was absent 682. A standard dose of montelukast (10 mg daily) failed to maintain 

steroid-induced remission in EoE in a case series of 11 adults. After 3 months on anti-allergic therapy, 

clinical/histological recurrence occurred in all cases 683.  

Chemoattractant receptor-homologous molecule for TH2 cells (CRTH2 )antagonist was evaluated in a 

randomized, double-blind, placebo-controlled trial in 26 adult EoE patients (steroid-dependent or 
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steroid-refractory) 684. Compared with the placebo group, significant clinical and histologic improvement 

was seen with 100 mg after 8 weeks, but histologic remission was not achieved. 

 

Recommendation 5.25 (new 2022) 

Biologics are currently intended to be used in the treatment of EoE only in clinical trials.  

  

[Strong recommendation, strong consensus] 

 

Comment:  

To date, there are 2 biologics (dupilumab, RPC4046) that have demonstrated efficacy in the treatment 

of EoE in phase 2 trials. Dupilumab is a human recombinant IgG4 monoclonal antibody whose 

pharmacologic effects are based on binding to the alpha subunit of the interleukin (IL) -4 receptor and 

the IL-13 receptor. IL- 4 represents a key cytokine in Th2 -mediated diseases and is highly 

overexpressed in esophageal mucosa in EoE patients and measurable elevated in serum 685. IL- 13 is 

secreted by Th2 cells and is also a key cytokine in the pathogenesis of EoE 686, 687. In a randomized, 

placebo-controlled phase 2 trial in 47 -adults with active EoE, 12 weeks of therapy with dupilumab 300 

mg subcutaneously showed significant clinical, histologic, and endoscopic improvements at 10 weeks 

575. The Straumann Dysphagia Index (primary endpoint) decreased by a mean of 3 points (p=0.0304). 

At week 12, a significant decrease in maximum intraepithelial eosinophil count was seen (mean 

reduction of 86.8 Eos/HPF, reduction 107.1%; p< 0.0001 versus placebo). Histologic grading and 

staging (EoE-HSS) and esophageal distensibility improved significantly (p< 0.0001). Dupilumab is 

currently being evaluated in a phase 3 trial in adults with active EoE 688. 

The recombinant humanized anti-IL-13 antibody RPC4046 was tested in a randomized, placebo-

controlled phase 2 study in 100 adult patients with EoE at 2 doses (180 mg, 360 mg) subcutaneously 

1x weekly for 16 weeks 574. The primary endpoint (significant reduction in mean eosinophil count) was 

met in both verum groups. In the 360 mg group, the endoscopy score (EREFS) also improved 

significantly. Dysphagia score also improved in this group, but not statistically significantly. 86 patients 

were subsequently enrolled in an open-label extension study and continued on RPC 360 mg/week s.c. 

for 52 weeks 689. After 12 weeks, the mean esophageal eosinophil count in patients in the former placebo 

group had dropped to values in the two verum groups and was maintained until week 52. The ERFEFS 

score at week 12 also improved in this group. The former verum groups showed further numerical 

improvements at weeks 12 and 52. The most common adverse events (AEs) were upper respiratory 

tract infections (21%) and nasopharyngitis (14%). 

Other biologics approved for severe bronchial asthma (mepolizumab (anti-IL-5), reslizumab (anti-IL-5), 

omalizumab (anti-IgE), among others) have been studied in randomized, double-blind, placebo-

controlled trials in children, adolescents, and adults with EoE 690-693 have been investigated. None of 

these studies achieved clinical histologic remission. The anti-IL13 antibody QAX576 also failed to show 

a clinical response in a randomized, double-blind, placebo-controlled study in adults with EoE 694. The 

anti-TNF antibody infliximab was administered intravenously at standard doses at weeks 0 and 2 in a 

case series of three adult patients with EoE. Neither symptomatic nor histological response was 

achieved after week 6 695. 

https://www.pharmawiki.ch/wiki/index.php?wiki=Monoklonale_Antikoerper
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5.2 Special features in pediatrics 

Recommendation 5.26 (new 2022) 

In children and adolescents, a nutritionist experienced in food allergies should be involved from the time 

of initial diagnosis, since failure to thrive must be prevented or, if necessary, corrected.  

 

[Recommendation, strong consensus] 

 

Comment:  

Food elimination is an effective therapeutic principle in children and adolescents with EoE that can lead 

to long-term remission without the use of medications not yet approved for childhood and adolescence 

642, 696. However, the initiation and monitoring of elimination diets is a major challenge for the care team 

and for the family, especially since there are no adequate tests for the safe identification of EoE-

triggering foods. Groetch et al. have summarized the findings of an American Academy of Allergy, 

Asthma and Immunology working group on the management of dietary modifications in EoE in a very 

detailed review paper, with practical tips for individualized counseling 643. To avoid malnutrition or even 

eating disorders, guidance of the family by an experienced nutritionist is strongly recommended. The 

work of Groetch et al. 643 provides a good basis for this. 

 

Recommendation 5.27 (new 2022) 

In active EoE without stricture in childhood and adolescence, oral high-dose PPI therapy should be the 

primary treatment for remission induction (clinically and histologically).  

 

[Recommendation, strong consensus] 

 

Comment:  

Treatment with PPI in childhood and adolescence is an effective, inexpensive, readily available and 

applicable therapeutic option with few side effects. Available data show that therapy with PPI results in 

both clinical response and histologic remission in a large proportion of patients with characteristic 

clinical, endoscopic, and histologic findings of EoE and normal long-term impedance pH-metry testing 

636, 697.  

In a prospective study, 8 weeks of high-dose PPI treatment (2x1 mg/kg bw/d esomeprazole) in 51 

children with symptoms of esophageal dysfunction and esophagomucosal eosinophilia resulted in 

histological remission (<15 Eos / HPF) achieved in 68.6% and complete disappearance of eosinophilic 

infiltration (<5 Eos / HPF) in 47% 662. 

Recently published data from a study with cross-sectional design of the EUREOS EoE CONNECT 

registry (76 children and 554 adults) confirm previous studies for childhood. In a collective of 76 children 

studied, approximately 42% achieved histologic remission with PPI therapy. Half of the initially 

successfully treated children and adolescents remained in remission after dose reduction 638. All PPI 

agents used were comparably effective, and administration for 10-12 weeks achieved the highest benefit 

for achieving remission 638. The authors further demonstrated that PPIs did not show sufficient 

therapeutic efficacy in cases of already stenosing EoE . In these cases, topical steroid therapy should 
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be used first 638 (see also statement 29). It was also shown at the molecular level that it reduces the 

expression of relevant genes (including eotaxin-3) in the esophageal epithelium, thereby normalizing 

the inflammatory transcriptome in children with EoE 697, 698. In vitro studies support that PPIs may have 

an anti-inflammatory effect that is independent of the ability to block acid 698-700. 

Two molecular genetic studies found preliminary evidence (implementation of GWAS, Shoda et al. 2017 

701) for a number of identified candidate genes that may predict PPI sensitivity in EoE patients (including 

a gene encoding the potassium channel (KCNJ2 / Kir 2.1) 701, 702.  

Furthermore, Canas et al. succeeded in identifying a specific mucosal mRNA expression pattern at 

diagnosis in 43 children with EoE and thus a potential biomarker for PPI responsiveness 703. If these 

results can be reproduced in further studies, this would represent an important step towards 

individualized and tailored therapy decisions.  

Thus, in summary, these studies provide evidence at the pathophysiologic level for the value of PPI 

agents in the treatment of EoE.  

Despite the obvious inferiority in terms of efficacy (achievement of histological remission in 

approximately 48-69% of cases with PPI 697, 703 and >90% of cases with budesonide treatment 571, 

randomized, controlled, prospective head-to-head studies are lacking), the substance group of PPIs 

should be used as the preferred initial treatment due to the positive treatment data, ease of 

administration, and favorable safety and side effect profile in childhood EoE. The recommended dosage 

for remission induction is 2x mg/kg body weight per day for omeprazole, with a maximum use of 2 x 

40mg/day per os 490. While there is no drug approval for its use, this is equally lacking for treatment with 

topical glucocorticoids for childhood. 

 

Recommendation 5.28 (new 2022) 

In active EoE without stricture in childhood and adolescence, a 6-food elimination diet, or an elemental 

diet, or the use of topical corticosteroids may be used alternatively to induce remission (clinically and 

histologically).  

 

[Recommendation open, strong consensus] 

 

Comment:  

The 6-food elimination diet eliminates the foods most commonly associated with food allergies, i.e. 

cow's milk proteins, wheat, soy, egg, nuts and fish/seafood. In a retrospective study in children, it was 

shown that histologic remission was achieved in up to 74% of patients so treated. However, when the 

individual foods were reintroduced by means of renewed endoscopies, the respective triggering food 

could only be identified in a few patients 640, 641. In a prospective study of 50 adult EoE patients, histologic 

remission (<5 eos/hpf) was achieved in 64% of cases and improvement in symptom score in 95% after 

a 6-week, 6-food elimination diet 610. After reintroduction of the food groups, histologic relapse occurred 

in all cases, matching the initial eosinophil count. In another prospective study of 77 EoE patients, the 

6-food elimination diet resulted in histologic remission after 6 weeks in 73% of cases 611. A meta-analysis 

published in 2014 found histologic remission rates of 73% in children and 71% in adults after 6-food 

elimination diet on the basis of 7 studies (4 of which were in children) 642.  
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The elemental diet shows high effectiveness. However, due to the frequent adherence problems, 

especially in adolescence, its practical usefulness in the treatment of EoE is very limited (see Statement 

20). 

The remission-inducing effect of topical steroid formulations is very well established (see also Statement 

14). Inhaled steroids (e.g. fluticasone), which is sprayed on the tongue and on the back of the throat, 

budesonide suspensions and recently a budesonide effervescent tablet approved for the treatment of 

EoE in adults are used.  

Application by metered dose inhaler has been shown to have disadvantages in local topical wetting of 

the esophageal mucosa. A more homogeneous and effective application of the active ingredient 

budesonide is offered by a suspension of 626. Application by suspension was first described by Aceves 

and Dohil 704, the authors prepared a liquid budesonide suspension from sucralose to achieve optimal 

viscosity. In a retrospectively studied cohort consisting of 20 children with EoE, successful application 

was demonstrated for the first time 704. 

In a follow-up randomized controlled trial with 24 included pediatric patients with EoE, the same authors 

demonstrated an 87% achievement of histologic remission (<=6 Eos/HPF) after 12 weeks of therapy 

with a budesonide suspension at a dose of 1-2 mg/day 617. 

In another pediatric-only, prospective, placebo-controlled, dose-ranging (0.5, 2, or 4 mg budesonide 

daily dose) study, Gupta et al. evaluated the efficacy and safety of 12 weeks of treatment with an oral 

budesonide suspension in 71 children between 2 and 18 years of age 620. At the end of the 12-week 

interval, there were significantly more responders in the medium-dose (52.6%) and high-dose (47.1%) 

oral budesonide groups than in the placebo group (5.6%). The effect was dose-dependent; there was 

no significant difference in treatment response between the low-dose therapy (11.8%) and the placebo 

group.  

Overall, topical application of oral budesonide suspensions is well tolerated, and treatment adherence 

is high. However, treatment with glucocorticoids is not free of side effects 565, 567, 621, 705. A relevant but 

often subclinical side effect represents esophageal candidiasis in up to 10.5% of adult cases 565, 621. 

Prospective studies could observe a systemic effect with consecutive occurrence of adrenal insufficiency 

in 0-15% of children treated with topical steroids for a long time 619, 705. Another prospective study in 29 

children even detected adrenal suppression in 2/3 of patients 2 weeks after completion of 4 months of 

therapy with viscous budesonide solution (1 mg/d in children <5 feet and 2 mg in children ≥5 feet body 

length for 3 months, reduction to half for 1 month and termination) 706. This implies a relevant 

suppression of physiologic cortisol levels and thus adverse effects on bone metabolism and body length 

growth as described for therapy with inhaled glucocorticoids in childhood bronchial asthma should be 

anticipated 707.  

For this reason, topical steroid therapy should be used only as briefly as possible to achieve histologic 

remission, and the dosage should then be halved to maintenance therapy 571 (e.g., 2x 0.5 mg/d in 

children > 10 LJ and 2 x 0.25 mg/d in children < 10 LJ). During long-term therapy with oral budesonide 

suspension in children, it may be considered to determine ACTH and serum cortisol either intermittently 

or before termination of therapy to detect adrenal insufficiency in a timely manner. 

 

Recommendation 5.29 (new 2022) 
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In active EoE with stricture, topical corticosteroid therapy should be the primary treatment in children 

and adolescents to induce remission (clinically and histologically)  

 

[Recommendation, strong consensus] 

 

Comment: 

Esophageal strictures can occur in any segment, but are found much more frequently in adults than in 

pediatric patients 487, 557, 558, 708. The development of fibrosis to stenosis appears to depend on the 

duration of the inflammatory state 709. The complication rate of iatrogenic perforation has leveled off to 

a value of < 0.1% in the last few years under adherence to a therapeutic safety standard, which includes 

slow and gradual dilatation 675, 710 Dilatation serves to mechanically remove the stenosis, but the 

inflammatory process should continue to be treated conservatively (steroids, PPI, nutritional therapy) 

710. Steroids reduce the degree of fibrosis by reducing the number of inflammatory cells 711 as well as 

the mucosally increased IL-13-mRNA levels in EoE 687. In addition, it has been shown that the use of 

topical steroids leads to a reduction in subsequent bolus events 644. It is further shown that effective 

control of inflammatory events (e.g., by steroids) results in significantly less dilatation 712. It is discussed 

that the responsiveness of patients to topical steroids can be worked out in the future using genomic 

analysis 619. 

 

Recommendation 5.30 

An individualized allergy test-based elimination diet can be implemented in children and adolescents.  

 

[Recommendation open, strong consensus] 

 

Comment:  

EoE is commonly found in children and adults with concomitant atopy or atopic predisposition 713, 714. It 

is triggered by food allergens and can be triggered by inhalant allergens 715. Thus, it is not uncommon 

that a seasonal cluster of initial manifestations of EoE or its clinical exacerbation is often observed in 

spring. The most common food allergens are found in cow's milk followed by wheat, soy and hen's egg, 

fish and nuts 713. Complicating the diagnosis and the identification of the triggering allergen is the fact 

that especially in young toddlers and school children a polysensitization against the above mentioned 

food groups can be observed. This means that the trigger of the EoE is mostly caused by 1-3 food 

allergens and both the individual but also their combination is correspondingly difficult to identify 640, 713, 

716. 

If adherence problems to a 6FED/elemental diet become apparent at a very early stage, an allergy test-

guided individualized elimination diet would be a conceivable therapeutic option. The prick or prick-to-

prick skin test has been established as an applied and established allergy testing procedure for the 

identification of a possible triggering food allergen. By means of this test, the immune responses to the 

6 most common food allergens and, if necessary, other anamnestically relevant foods can be 

investigated by intracutaneous application. However, it is important to mention that the prick test 

controlled diets are clearly inferior (children 48% and adults 32%) to the alternatives 6FED (children 
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73%, adults 71%) and elemental diet (children 91%, adults 94%) regarding the achievement of 

histological remission 642 and has a negative predictive value of only 40-67% (SPT/APT) in a 

retrospective review of pediatric PPI-nonresponsive patients 671. 

A large retrospective pediatric study investigated the value of combined use of prick/patch testing for 23 

different food allergens and achieved histologic remission in 72% of treated children after appropriate 

elimination diets 717. Subsequent studies in children and adolescents reported response rates of 53-65% 

using allergy test-targeted elimination diets 717.  

However, these observations differ significantly from those in adults. In a prospective study, remission 

was achieved in only 26% of a collective of 22 adults taking a prick/patch test-based elimination diet 718. 

Overall, it can be concluded that prick/patch testing has a high rate of false negative as well as false 

positive test results, and that for this reason an allergy test-based or -guided elimination diet is generally 

not recommended. Also, IgE-based allergy test results should not be used for the composition of an 

individualized elimination diet, since the clinical experience and animal experimental work to date do not 

point to a significant mechanism in the pathogenesis of EoE, and food-specific IgE elevations can rather 

be interpreted as sensitization and epiphenomena 518, 641, 719, 720. There are also no reliable results on 

the value and classification of the determination of food-specific IgG2 or IgG4 subclasses antibodies, 

their use therefore has no clinical value so far. Only food-specific IgG4 levels seem to be associated 

with the development of allergy tolerance 720 but also these results need confirmation in further studies. 
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