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Interobserver agreement for the assessment of erosive reflux esophagitis: a post
hoc analysis of clinical trial data

Dennis Wang,1 Kayla Dadgar,2 Yuhong Yuan,1 Paul Sinclair,3 Prateek Sharma, 4 Michael Vaezi,5 David 

Armstrong, 1,6,* 

1 

Division of Gastroenterology, McMaster University, Hamilton, ON, Canada,
2 

Division of Gastroenterology, 

University of Alberta, Edmonton, ON, Canada,
3 

INSINC Consulting Inc., Guelph, ON, Canada,
4 

Department of 

Gastroenterology, VAKansas City and theUniversity of KansasMedical Center, Kansas City,MO,USA,
5 

Director, 

Center for Swallowing and Esophageal Disorders, Vanderbilt University Medical Center, Nashville, TN, USA, and
6 

Farncombe Family Digestive Health Research Institute, McMaster Univ ersity, Hamilton, ON, Canada

SUMMARY. Interobserver agreement for the Los Angeles (LA) classification of erosive reflux esophagitis was 

good in validation studies, but limited agreement data exists from clinical trials (CTs).We conducted a post hoc eval-

uation of interobserver agreement between CT endoscopists and independent expert adjudicators in a multi-center, 

randomized controlled trial of a new acid suppression therapy. Trial endoscopists captured endoscopic images/videos 

and documented esophagitis severity using the LA classification. Adjudicators reviewed images/videos on a web-

based platform. If t he first two adjudicators disagreed and the third adjudicator did not produce a majority verdict,

all three conferred to reach consensus. Cohen’s kappa (κ) evaluated interobserver agreement. Cohen’s weighted

kappa (κw) evaluated agreement corrected for disagreement extent. Of 388 images/videos with adequate quality, 

trial endoscopists and adjudicators agreed on esophagitis severity in 168 (43.3%) cases, and assigned more s evere

grades than adjudicators for 185 (47.7%) cases. Agreement was fair between trial endoscopists and adjudicators

(κ: 0.27; κw: 0.40), moderate between individual adjudicators (κ: 0.43 to 0.47), and good between adjudicators 

and final diagnosis (κ: 0.75 to 0.78). After adjusting for disagreement extent, agreement was good between

individual adjudicators (κw: 0.63 to 0.66), and very good between adjudicators and final diagnosis (κw:  0.84  to  

0.87). Interobserver agreement on esophagitis severity between CT endoscopists and adjudicators was fair. Initial 

agreement between adjudicators was moderate, but agreement between adjudicators and consensus diagnosis was 

very good. Accurate esophagitis grading for CTs requires further training on LA classification and a robust central

reading protocol.

KEY WORDS: erosive reflux esophagitis (ERE), gastroesophageal reflux disease (GERD), acid reflux, gastroin-

testinal endoscopy, clinical trials.
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2 Diseases of the Esophagus

INTRODUCTION 

Reflux esophagitis affects many people worldwide, 

with prevalence in the general population of 3.4%

to 15.6%.1–3 The Los Angeles (LA) classification for 

the endoscopic assessment of reflux esophagitis was

first introduced in 1994.4 Erosive reflux esophagitis 

(ERE) was defined by mucosal breaks, with the sever-

ity of esophagitis ranging from A to D based on the 

length and circumferential extent of these breaks. The 

classification was developed to cr eate a standardized,

validated grading system to document ERE severity

in an accurate, specific, and reproducible manner.4 

Since its inception, the LA classification has 

become widely adopted in clinical practice and 

research. Various guidelines have incorporated the 

LA classification in the diagnosis and management of

gastroesophageal reflux disease.5,6 Esophagitis sever-

ity based on the LA classification has been associated 

with other clinical factors, such as esophageal acid 

exposur e, daytime and night-time reflux episodes, and

heartburn severity.7–9 Patients with severe ERE (LA 

grades C and D) are less likely to achieve healing

with medical therapy10 and they frequently require 

long-term proton pump inhibitor (PPI) maintenance 

therapy as relapse rates ar e higher than for LA grade

A or B esophagitis.5 

Validation studies have reported good inter-

observer agreement for the LA classification, as 

well as similar or better interobserver a greement

compared to other classification systems for reflux

esophagitis.4,7,11–14 However, there are limited data 

on interobserver agreement in grading esophagitis 

severity in clinical trials (CTs). In addition, there are 

a few studies in w hich central adjudicators grade

ERE and have their assessments compared to local

investigators.15 Conversely, central adjudication has 

been used in inflammatory bowel disease CTs for

over a decade.16–23 It is important for CTs to stratify 

for erosive esophagitis severity using an accurate, 

reproducible grading system, and to have a quality 

control mechanism to ensure accurate application 

of the grading system both before and after any 

treatment. Adjudication processes should be robust 

and must address interobserver variability between 

adjudicators. We conducted a post hoc analysis 

of data from a Phase 2 randomized controlled

trial of a new acid suppression therapy (AST) to

evaluate the interobserver agreement between CT

endoscopists and independent expert adjudicators

from the International Working Group for the

Classification of Oesophagitis (IWGCO).24 

METHODS 

Data collection 

In a randomized, controlled CT (Trial Registra-

tion ClinicalTrials.gov : NCT05055128, EudraCT 

2020–003319-91) of AST for ERE, three different 

doses of linaprazan glurate, a potassium channel 

acid blocker (PCAB), were compared with a PPI,

lansoprazole, to document endoscopic healing of

erosive esophagitis after four weeks of treatment.24 

CT endoscopists from 34 sites in eight countries 

reported the presence and severity of ERE, using 

the LA classification, before and after a four-week 

course of AST. CT endoscopists followed a central 

protocol that required using a high-quality medical 

video processor to record videos and images of the 

distal esophagus and gastroesophageal junction for

all study participants, and required that videos include

adequate coverage and time examining each area of

interest to allow for LA grade assessment.

The endoscopic videos and images were uploaded 

to a web-based review platform, accessible by three 

central adjudicators, who were all blinded to patient 

information and treatment. Each video or image was 

initially reviewed independently by two adjudicators. 

Adjudicators could also pause the videos and review 

each frame as a still image. Adjudicators provided 

their assessment using a standard, online reporting 

form to report whether the video or image was of 

sufficiently good visual quality for evaluation and, 

if it was, to document the presence and severity of 

reflux esophagitis. A final diagnosis on LA grade was 

reached if both initial adjudicators documented the 

same LA grade for the video or image. In the event 

of disagreement, a third adjudicator independently

reviewed the video or image; if the third reviewer’s

grade matched either of those reported by one of the

initial two adjudicators, this was recorded as the final

consensus grade. If a majority verdict was not reached

after the first three reviews, all three adjudicators

met by video conference to review the recording and

document a final consensus diagnosis on the severity

of esophagitis.

Statistical analysis: comparing CT endoscopists to

adjudicators

Videos and images that were deemed by adjudicators 

to be of too poor quality for assessment were not 

included in the data analysis. For the remaining 

videos and images, the number of cases assessed 

as no esophagitis, LA grade A, B, C, or D by 

CT endoscopists and by adjudicators was cross-

tabulated to determine the number of cases in which 

the CT endoscopist and adjudicators agreed or 

disagreed with respect to esophagitis severity. The 

extent of disagreement between CT endoscopists and 

adjudicators was calculated by assigning scores to

each grade of esophagitis (e.g. no esophagitis, LA

grade A, B, C, and D corresponded to scores of

0, 1, 2, 3, and 4, respectively), and subtracting the

score from the CT endoscopist from the score of the

adjudicators. For example, if the CT endoscopist’s

assessment was LA grade D esophagitis, and the
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ERE assessment: interobserver agreement 3

adjudicators’ assessment was no esophagitis, then the 

extent of disagreement would be −4. 

Cohen’s kappa (κ) was used to measure the 

strength of interobserver agreement between CT 

endoscopists and adjudicators onLAgrade.Weighted

kappa (κw) was used to account for the extent 

of disagreement when measuring the strength of 

interobserver agreement. Kappa values of <0.2, 

0.2–0.4, 0.4–0.6, 0.6–0.8, and >0.8 corresponded to 

poor, fair, moderate, good, and very good agreement, 

respectively. Univariable analysis was used to deter-

mine the association between prior PPI use, repeat 

procedure, country, or study site and interobserver

agreement on LA grade; multivariable regression

analysis was performed only for the effects of prior

PPI use and repeat procedures due to the large number

of countries and study sites.

Statistical analysis: comparing adjudicators to each 

other and to final diagnosis

For each adjudicator and for the final diagnosis, we 

recorded the number of cases assessed as no esophagi-

tis, LA grade A, B, C or D. As with the analysis 

comparing CT endoscopists with adjudicators, the 

strength of interobserver agreement between adju-

dicators and with the final diagnosis was measured 

using Cohen’s kappa, with weighted kappa used to 

account for the extent of disagreement with respect to

the assigned LA grade. IBM Statistical Product and

Service Solutions (SPSS) software Version 28.0.1.1

was used for all analyses in this study.

RESULTS 

Analysis based on each individual LA grade of

esophagitis

452 cases with videos or images fromCT endoscopists 

were reviewed by adjudicators; of these, 64 cases had 

videos or images that were deemed too poor in quality 

for assessment. The remaining 388 cases were graded 

concordantly in 233 (60.1%), 133 (34.3%), and 22

cases (5.7%) after 2, 3, and 4 reviews, respectively.

Comparing CT endoscopists with adjudicators

Of the 388 cases with videos/images of sufficient 

quality for assessment, CT endoscopists graded 94 

(24.2%), 117 (30.2%), 56 (14.4%), 102 (26.3%), and 

19 (4.9%) cases as no esophagitis, LA grade A, B, 

C and D, respectively, whereas adjudicators graded

225 (58%), 43 (11.1%), 71 (18.3%), 31 (8.0%), and 18

(4.6%) cases as no esophagitis, LA grade A, B, C and

D, respectively (Table 1 and Fig. 1). 

CT endoscopists and adjudicators had agreement 

for 168 (43.3%) cases. CT endoscopists assigned a 

more severe grade than adjudicators in 185 (47.7%) 

cases, the extent of disagreement ranging by one (e.g. 

none to A, 115/29.6%), two (e.g. none to B, 26/6.7%),

three (e.g. none to C, 41/10.6%), or four (e.g. none to

D, 3/0.8%) grades (Fig. 2). There was fair agreement 

between CT endoscopists and adjudicators (κ =0.27, 

95% CI 0.21–0.32; κw =0.40, 95% CI 0.34–0.46).

On univariable analysis, site (P < 0.001), country 

(P < 0.001), and repeat procedure (P= 0.002), but 

not prior PPI use (P= 0.926) was associated with 

higher interobserver agreement on LA grade. On 

multivariable analysis, repeat procedure (OR=1.888, 

95% CI 1.257–2.838, P=0.002), but not prior PPI

use (OR=0.992, 95% CI 0.626–1.573, P= 0.974), was

associated with higher interobserver agreement for

LA grade.

Comparing adjudicators with each other and with final

diagnosis

The strength of agreement was moderate between 

adjudicators A versus B (κ =0.43, 95% CI 0.34–0.51), 

moderate between adjudicators A versus C (κ =0.47, 

95% CI 0.39–0.56), and moderate between adjudica-

tors B versus C (κ =0.47, 95% CI 0.38–0.55). The 

strength of agreement between the final diagnosis and

each adjudicator was good (adjudicator A, κ =0.78, 

95% CI 0.72–0.84; adjudicator B, κ =0.78, 95% CI 

0.72–0.85; adjudicator C, κ =0.75, 95%CI 0.69–0.81). 

When accounting for the extent of disagreements, 

the strength of agreement was good between adju-

dicators A versus B (κw =0.66, 95% CI 0.59–0.74), 

good between adjudicators A versus C (κw =0.63, 

95% CI 0.56–0.70), and good between adjudicators B

versus C (κw =0.64, 95% CI 0.57–0.71). The strength 

of agreement between the final diagnosis and each

adjudicator was very good (adjudicator A, κw =0.87, 

95% CI 0.83–0.91; adjudicator B, κw =0.87, 95% 

CI 0.83–0.91; adjudicator C, κw =0.84, 95% CI

0.80–0.88).

DISCUSSION 

To our knowledge, our study is the largest study 

to investigate interobserver agreement between CT 

endoscopists and expert adjudicators on assessing 

the LA grade of ERE based on endoscopic videos. 

CT endoscopists typically reported more severe LA 

grades compared to central adjudicators for the same 

videos/images, with the difference being one grade 

more severe for these cases. The exact reason for this 

finding is unclear. It is reasonable to assume that the 

adjudicators, compared to CT endoscopists, would 

have more experience using the LA classification

and this experience would be expected to allow for

a more accurate application of the grading system.

It is unclear if LA assessments were influenced by

the presence of minimal changes of esophagitis, such

as erythema or friability. Minimal changes may have

led to mistakenly increased grading of esophagitis
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4 Diseases of the Esophagus

Table 1 Breakdown of disagreements between CT endoscopists and expert adjudicators

Expert adjudica tors 

Normal LA-A LA-B LA-C LA-D Total 
CT 

endoscopists 
Normal 87 4 3 0 0 94 

LA-A 74 28 14 1 0 117 

LA-B 22 7 21 4 2 56 

LA-C 39 2 31 23 7 102 

LA-D 3 2 2 3 9 19 

Total 225 43 71 31 18 388 

Fig. 1 Number of videos graded by CT endoscopists and adjudicators as no esophagitis , LA grade A, B, C , and D.

Fig. 2 Extent of disagreement between CT endoscopists a nd adjudicators on LA grade.

in this CT. However, previous studies have, also, 

shown poor inter observer agreement for minimal

changes.7,25–28 

There was only a fair agreement between CT endo-

scopists and adjudicators on LA grades, with κ =0.27. 

The strength of agreementwas higher for theweighted 

kappa (κw =0.40) which accounts for the extent of 

disagreement; however, the strength of agreement was 

still only fair. It is possible that the difference in endo-

scopic experience between the CT endoscopists and 

the adjudicators influenced the interobserver agree-

ment. One prior study, in which endoscopists assessed

still images, showed fair interobserver agreement for

LA assessment with κ =0.26 when comparing endo-

scopists who had performed more than 3000 pro-

cedures and less experienced endoscopists who had

performed only 100–500 procedures.29 Interobserver 

agreement on LA classification from most pr evious

studies ranged from κ =0.22  t  o κ =0.65.4,7,11,12,29–33 

However, there is one study in which six attending 

physicians and three trainees assigned LA grades to 

still images; the interobserver agreement was lower at

κ =0.22, with κ =0.20 for attending ph ysicians and

κ =0.31 for trainees.32 

The regression analysis shows that repeat proce-

dure was associated with interobserver agreement. It 

is possible that the CT endoscopists benefited from a 

mild training effect by gaining experience in assess-

ing LA grades on initial procedures, which led to

improved ability using the LA classification for repeat
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ERE assessment: interobserver agreement 5

procedures and thus improving interobserver agree-

ment.34 Conversely, prior PPI use was not associ-

ated with interobserver agreement on the LA clas-

sification. This may suggest that prior PPI use will 

not interfere with the reproducibility of LA assess-

ments. However, the PPI dose, duration, and interval 

between last PPI use and enrolment in the study is 

unknown for the patients in this CT. It is unclear

why a repeat procedure was associated with increased

interobserver agreement on univariable but not multi-

variable regression analysis.

Comparing adjudicators with each other and with final

diagnosis

The interobserver agreement between individual 

IWGCO expert adjudicators on LA assessments 

was only fair when including images/videos of

quality too poor to assess, with κ ranging from 

0.34 to 0.36. When we compared each individual 

adjudicator to the final diagnosis, the strength of 

inter observer agreement was improved from fair to

good, with κ ranging from 0.69 to 0.77. This finding 

echoes a previous study in which three consultant 

endoscopists each individually assigned LA grades to 

35 endoscopy videos, and thenmet together to discuss

and reach a final consensus on the LA grades of each

case.33 Interobserver agreement between individual 

endoscopists was moderate with κ =0.58, but when 

comparing endoscopists to the consensus decision, 

agreement improved to good with κ =0.77.33 Our 

study differs by having a much greater number of 

cases reviewed, with cases collected in the context of a 

CT. It is likely that the reason for stronger agreement 

when comparing endoscopists to the final decision 

as a consensus decision mitigates individual biases 

in using the LA assessment for grading esophagitis. 

These data suggest that central reading protocols for

CTs should include a formal adjudication process to

resolve disagreements between the initial reviewers,

similar to the adjudication processes employed for

evidence-based systematic reviews.35 

While central adjudication of videos and images 

has been increasingly used in CTs involving inflam-

matory bowel disease, our study is one of few that 

investigate the interobserver agreement between CT 

endoscopists and central expert adjudicators on grad-

ing erosive esophagitis severity using the LA classi-

fication. Our study is similar to Spechler et al., who

found that there is only weak to moderate agreement

between central adjudicators and CT endoscopists.15 

Our study differs in that almost all of the cases were 

videos, unlike the study reported by Spechler et al. 

which used only still images. Our study also com-

pares interobserver agreement between experts, which

is important as previous studies have shown interob-

server differences between experts.33 Central adjudi-

cation of clinical images has been shown to increase 

effect size and decrease placebo rates in CTs involving 

inflammatory bowel disease, and our results strongly

support the use of central adjudication in CTs on

endoscopic assessments of ERE.16 It is noteworthy 

that the esophagitis severity reported by central expert 

adjudicators was frequently less than that reported by 

CT endoscopists, suggesting that there may have been 

a tendency, subconscious or otherwise, to ‘upgrade’

disease severity such that patients met study enrol-

ment criteria.

Some of the strengths of this study are that 

the adjudicators were blinded to the patient, treat-

ment, and the CT endoscopists’ grading. There 

was a defined process for resolving discrepancies in 

adjudication. All cases were evaluated using video 

recordings in addition to still images to address 

concerns that the latter may not have demonstrated 

the entire region of interest. Our study has several 

limitations. There was no standard recording protocol 

for the videos and images, and the quality of the 

videos and images provided to the adjudicators varied 

widely. The videos submitted for evaluation may 

not ha ve been representative of the views available

to CT endoscopists during their live assessment of

each patient. The experience and comfort level of

CT endoscopists in using the LA classification is

unknown. As this was a post hoc analysis of CT data,

the adjudication process was not integrated into the

CT from the beginning.

Future CTs on erosive esophagitis should be 

designed to ensure the accurate grading of esophagitis 

severity using the LA classification. Inaccurate 

classification of esophagitis severity can lead to inap-

propriate enrolment or treatment of patients and can 

lead to greater costs and greater risks of inconclusive 

studies. Several factors need to be considered, such 

as ensuring that videos or images are recorded with 

sufficiently high quality. CT endoscopists and central

expert adjudicators should receive training on using

the LA classification prior to and throughout the

study, as such training can improve interobserver

agreement.22,36 A protocol should exist to mediate 

interobserver discrepancies between expert adjudi-

cators. There should be a feedback mechanism to 

improve the assessments of CT endoscopists and 

expert adjudicators. These recommendations for 

evaluating the se verity of reflux esophagitis should

match, for example, the recommendations for CTs on

inflammatory bowel disease.16–23 

CONCLUSION 

There was only a fair agreement between CT endo-

scopists and expert central adjudicators in grading 

reflux esophagitis severity using the LA classification. 

Further education in using the LA classification is 

needed to improve interobserver agreement. CTs in 

which endoscopy is used to determine subject eligibil-

ity or treatment response should directly incorporate

adjudication processes into their design, preferably
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including independent, central reviewers and a con-

flict r esolution, adjudication strategy.
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