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Introduction: Equine glandular gastric disease (EGGD) is a common condition causing

signs of gastric pain although lesions are highly variable in their appearance. The only

definitive method to diagnose EGGD ante-mortem is gastroscopy. The current recom-

mendedmethod for describing these lesions is theEuropeanCollege of Equine Internal

Medicine (ECEIM) guidelines; however, repeatability between users is variable. This

study aimed to validate the reliability of lesion descriptions using ECEIM consensus

guidelines, using four blinded equine internal medicine diplomates.

Methods: Ninety-two horses with EGGD with pre- and post-treatment gastroscopy

images were identified using the electronic record at a UK equine hospital between

2012and2019. Eight horseswereexcludeddue tonon-diagnostic images. Fourblinded

observers used the recommended grading system to describe images and outcomes.

Intraclass correlation coefficients and Krippendorff’s alpha were used to determine

reliability and agreement, respectively.

Results: Intraclass correlation coefficient for severity was 0.782 (95% confidence

interval [CI] 0.722–0.832), for distribution was 0.671 (95% CI 0.540–0.763), for the

descriptor raisedwas 0.635 (95%CI 0.479–0.741), fibrinosuppurativewas 0.745 (95%

CI 0.651–0.812), haemorrhagic was 0.648 (95% CI 0.513–0.744), hyperaemic was

0.389 (95% CI 0.232–0.522) and for outcome was 0.677 (95% CI 0.559–0.770). Krip-

pendorff’s alpha for severity was 0.466 (95% CI 0.466–0.418), for distribution was

0.304 (95% CI 0.234–0.374), for the descriptor raised was 0.268 (95% CI 0.207–

0.329), fibrinosuppurative was 0.406 (95% CI 0.347–0.463), haemorrhagic was 0.287

(95% CI 0.229–0.344), hyperaemic was 0.112 (95% CI 0.034–0.188) and for outcome

was 0.315 (95%CI 0.218–0.408).

There wasmoderate reliability determined between observers using intra-class corre-

lation coefficients and unacceptable agreement determined between observers using

Krippendorff’s alpha.
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Discussion: These results suggest that the current grading system is not comparable

between observers, indicating the need to review the grading system or define more

robust criteria.
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1 INTRODUCTION

The equine stomach has two regions separated by the margo plicatus.

Dorsally, squamous epithelium is present, and disease is described as

equine squamous gastric disease (ESGD), which is typically ulcerative.

Ventrally, glandularmucosa is present, and disease here is described as

equine glandular gastric disease (EGGD) (Banse & Andrews, 2019) and

is typically non-ulcerative (Hallowell, 2018). These aredistinct diseases

with different pathophysiology, risk factors and clinical signs (Sykes

et al., 2018).

EGGD prevalence is high (25%–65%) particularly in sports and

leisure horses (Begg & O’Sullivan, 2003; Hepburn, 2014; Luthersson

et al., 2009; Pedersen et al., 2018; Sykes et al., 2018; Sykes, Sykes, et al.,

2015), and over the past decade, recognition has increased dramati-

cally (Rendle et al., 2018). Its pathogenesis is unknown, although is sug-

gested to be a failure of gastric defence mechanisms, including altered

mucosal blood flow affecting mucus and bicarbonate production, or

an extension of inflammatory bowel disease (Hallowell, 2018; Sykes

et al., 2018). EGGD lesions are inflammatorywith intact lamina propria

rather than ulcers or erosions (Hallowell, 2018). Although important in

human peptic ulcer disease, helicobacter pylori has not been proven as

a cause of disease in equine patients (Husted et al., 2010; Martineau

et al., 2009).

Clinical signs of EGGD include poor performance, mild recurrent

signs of abdominal pain, unexplained weight loss, altered appetite,

increases in nervousness and aggression and changes in rideability

including reluctance to tacking up and to go forward (Bowen, 2018;

Varley et al., 2019). Clinical signs do not correlate with clinical lesions

and cannot be used for diagnosis (Rendle et al., 2018). The only

definitive method to diagnose EGGD ante-mortem is gastroscopy. This

allows assessment of the presence, location and severity of lesions in

addition to treatment response. Scoring systems have been replaced

by non-linear descriptors of lesions (Table 1; Rendle et al., 2018; Sykes

et al., 2015). However, mucosal appearance is not a good indicator

of underlying pathological changes. Crumpton et al. (2015) demon-

strated that lesion appearance correlates poorly with severity on

histopathology.

Other diagnostic methods evaluated but proven ineffective include

sucrose blood tests, measuring faecal haemoglobin and monitoring

serumamyloidA (SAA) elevation (Hewetson et al., 2017; Sykes,Hewet-

son, et al., 2014; Spanton et al., 2019). Serum protein markers have

shown merit although are not in commercial use; therefore, gas-

troscopy remains gold standard (Tesena et al., 2019).

The aim of the present study was to document the reliability of

EGGD lesiondescriptors using theEuropeanCollegeof Equine Internal

Medicine (ECEIM) consensus guidelines using four blinded observers

who work together. Previous work has demonstrated no agreement

when using all four descriptors combined and only weak agreement

for each individual descriptor (Tallon & Hewetson, 2020). Our hypoth-

esis was that there would be good agreement for all lesions as the

four blinded observers all work together daily including sharing clini-

cal cases.

2 METHODS

Horses that underwent gastroscopy with retrievable images between

2012 and 2019 were identified from the electronic patient record at a

UK equine hospital. Those where EGGDwas diagnosed by the attend-

ing veterinary surgeon were evaluated further. Horses where digi-

tal images could not be retrieved or where no follow-up examination

occurred were excluded. Where horses underwent multiple therapies,

each treatment periodwas assessed. Images of the pylorus and antrum

before andafter treatmentwere reviewedby four blindedobservers all

of whom are diplomates in equine internal medicine and who regularly

treat horses with gastric disease. These observers were chosen as they

all worked in the same institution. All observers were asked to respond

to a questionnaire relating to their experience with gastric disease and

their opinion on the current recommended descriptive grading system.

The observers documented the presence or absence of hyper-

aemia, haemorrhage, raised, depressed, or fibrinosuppurative lesions

as simple binary recordings. Lesions were assumed to be flat if they

were not recorded as raised or depressed. Lesion severity was ranked

subjectively at each gastroscopy, and for each follow-up examina-

TABLE 1 Descriptors for equine glandular gastric disease adapted
from the European College of Equine InternalMedicine consensus
guidelines (Sykes, Hewetson, et al., 2015)

Category Descriptors

Location Cardia, fundus, antrum, pylorus

Severity Mild, moderate or severe

Distribution Focal, multi-focal or diffuse

Pronouncement Raised, flat or depressed

Appearance Hyperaemic, haemorrhagic or

fibrinosuppurative
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tion, observers subjectively recorded whether lesions were worse,

improved, healed or unchanged. Age, breed, sex, horse type and the

presence of ESGD and EGGD were recorded along with gastroscopy

number and treatment protocol. Lesionswere described using descrip-

tors from the ECEIM consensus statement (Sykes, Hewetson, et al.,

2015).

3 STATISTICAL METHODS

Lesion descriptions from observers were analysed using intra-class

correlation coefficient (ICC)with the following criteria; two-waymixed

effects, absolute agreement andmultiple raters. This value and the cor-

responding 95% confidence intervals for each category are reported. A

value of<0.5 was considered poor reliability, 0.5–0.75moderate relia-

bility, 0.75–0.9 good reliability and >0.9 excellent reliability (Koo & Li,

2016). Calculationswereundertakenusing IBMSPSS statistics forwin-

dows, version 28.0.

Agreement was also assessed using Krippendorff’s alpha, and this

value and the 95% confidence intervals for each category are reported.

A value of ≥0.823 is considered good agreement, 0.667≤ α ≤0.823 is

acceptable and α < 0.667 is unacceptable (Shabankhani et al., 2020).

Calculations were undertaken using IBM SPSS statistics for windows,

version 28.0.

4 RESULTS

4.1 Horses

104 horses had two or more gastroscopies and relevant treatment. Of

these 92 horses were included, 12 were excluded as glandular mucosa

was normal on first presentation and a further eight were excluded

due tonon-diagnostic gastroscopy images. Five horses presented twice

during the study period and were included as separate cases. Of those

included, 56 were geldings and 28 were mares with a mean age of

9.8 years (4–21 years). Within this population, 52 were sports horses

(62%, eventers, showjumpers and dressage), 30 were leisure horses

(35%, hunters, general purpose) and two were racehorses (3%). This

included 29 warmbloods (35%), 21 Irish sports horses (25%), 19 thor-

oughbreds (23%) and 15 horses representing small numbers of various

other breeds (17%).

4.2 Observers

Three of the four observers have been performing gastroscopy for>20

years, and the fourth has been performing gastroscopy for 5–10 years.

All hold at least one Equine Internal Medicine Diploma and two are

RCVS recognised specialists in Equine Medicine. Two of the observers

contributed to the UK EGGD consensus statement (Rendle et al.,

2018), and all have read the UK and ECEIM consensus statements

(Rendle et al., 2018; Sykes, Hewetson, et al., 2015). All observers have

contributed to research into equine gastric disease, and one observer

has contributed to >15 publications in this area. All currently use the

ECEIM recommended descriptive grading system in clinical practice.

All observers consider the descriptive grading system fit for purpose

for clinical cases to describe lesions and transfer cases between clini-

cians. However, none find it useful for determining prognosis or likely

response to treatment as they are of the opinion that it does not corre-

late with disease.

4.3 Presentation

Glandular mucosa was adequately visualised in all 84 cases. At ini-

tial presentation, 53% had ESGD and EGGD and 47% presented

with EGGD only. The most common lesion combination was moder-

ate, multi-focal, raised and hyperaemic, which was seen in 33% of

cases. For each category, the most common descriptors reported were

as follows; moderate severity, multifocal distribution, raised lesions,

non-fibrinosuppurative and non-haemorrhagic. Hyperaemia was more

oftenpresent thanabsent.No lesionsweredescribedasdepressed, and

diffuse lesions were very rarely observed.

4.4 Grading consensus

Consensus for lesion description and outcome for all observers

occurred in 3.6% of cases, and this occurred only when the lesions

had healed. Consensus for outcome alone occurred in 32% cases. A

majority where three observers agreed on all descriptors and outcome

occurred in 42%.

4.5 Grading reliability and agreement

ICC values and their 95% confidence intervals are reported in

Table 2. The descriptor severity demonstrated good reliability between

observers. Outcome, distribution, and the descriptors raised, fibri-

TABLE 2 Intraclass correlation coefficient analysis with 95%
confidence intervals for initial lesion descriptions and outcome for
four blinded observers

Category

Intraclass

correlation

coefficient

95% confidence

intervals (%)

Severity 0.782 0.722–0.832

Distribution 0.671 0.540–0.763

Raised 0.635 0.479–0.741

Fibrinosuppurative 0.745 0.651–0.812

Haemorrhagic 0.648 0.513–0.744

Hyperaemic 0.389 0.232–0.522

Outcome 0.677 0.559–0.770
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TABLE 3 Krippendorff’s alpha analysis with 95% confidence
intervals for initial lesion descriptions and outcome for four blinded
observers

Category

Krippendorff’s

alpha

95% confidence

intervals (%)

Severity 0.466 0.418–0.515

Distribution 0.304 0.234–0.347

Raised 0.268 0.207–0.329

Fibrinosuppurative 0.405 0.347–0.463

Haemorrhagic 0.287 0.229–0.344

Hyperaemic 0.112 0.034–0.188

Outcome 0.315 0.218–0.408

nosuppurative and haemorrhagic all demonstrated moderate reliabil-

ity. Poor reliability was seen between observers for the descriptor

hyperaemia. Krippendorff’s alpha and the associated 95% confidence

intervals are reported in Table 3. All categories and all descriptors

demonstrated unacceptable agreement.

5 DISCUSSION

There are at present no validated grading systems for EGGD. Current

recommendations are based purely on ECEIM consensus that descrip-

tion is the best method of recording these lesions (Sykes, Hewetson,

et al., 2015). The limited agreement seen in this study when grading

EGGD with the ECEIM descriptors highlights the difficulty in grading

these lesions. EGGD lesions are highly variable. As the clinical impor-

tance of lesions is unknown, a numerical hierarchical grading system is

not advocated (Sykes, Hewetson, et al., 2015). Although recommended

by multiple consensus statements (Sykes, Hewetson, et al., 2015; Ren-

dle et al., 2018), these results suggest that the current descriptive grad-

ing system is not repeatable between observers. This is further con-

firmed by Tallon and Hewetson (2020) who demonstrated no agree-

ment when using all four descriptors (severity, shape, appearance and

distribution) combined and only weak agreement for each individual

descriptor. The limited agreement seen in the present study was unex-

pected, the four observers in this study work together, are all experi-

enced equinemedicine clinicians and perform gastroscopy daily, there-

fore theoretically should be more likely to agree. Tallon and Hewet-

son (2020) found that agreement did improve with experience; how-

ever, agreement was still considered to be poor among the diplomate

group. It must be considered that the current system may be obsolete

due to the limited repeatability and thereforeothermethodsof grading

lesions should be investigated.

Other grading systems have been suggested although these are

based on a linear scale (Andrews et al., 1999; MacAllister et al., 1997;

Sykes & Jokisalo, 2014). A grading system with two separate scores

for number of lesions and severity was assessed with five indepen-

dent investigators which showed that variability between observers

wasnot significant, although it didnotdemonstrate agreement (MacAl-

lister et al., 1997). The Equine Gastric Ulcer Council (EGUC) devel-

oped an ordinal 0–4 scale (Andrews et al., 1999), which has previously

been shown to high levels of agreement for squamous disease (Bell

et al., 2007); however, this study only assessed the pylorus in seven

horses and did not consider glandular disease as a separate entity. A

more recent study byWise et al. (2021) demonstrated good inter- and

intra-observer reliability with the EGUC grading scale for both squa-

mous and glandular lesions. However, numerical grading systems are

not currently recommended for the assessment of glandular disease;

therefore, this scale was not assessed in this study. Due to the subjec-

tive nature of grading EGGD and the wide spectrum of lesion appear-

ance, it was thought a visual analogue scale (VAS) may perform better.

However, uponevaluation, aVAShadpoor inter-observer reliability for

grading glandular lesions (Wise et al., 2021).

Currently no grading system has been compared to histopathologi-

cal diagnosis (Banse &Andrews, 2019). Crumpton et al. (2015) demon-

strated that lesion appearance poorly correlates with histopathologi-

cal severity and in fact demonstrated that severe gastritis was associ-

atedwithmilderEGGD lesions. This brings intoquestion theusefulness

of a mucosal descriptive grading system in determining prognosis and

treatment outcome. Equally, none of the ordinal grading systems have

yet been investigated to determinewhether they can predict prognosis

and treatment response. Therefore, although grading systems are use-

ful to monitor lesion progression, they cannot be used to predict out-

comes.

It may be that the true issue is larger than the absence of a reli-

able grading system. In a study assessing gastric disease in weanling

foals, two experienced clinicians only agreed on whether or not glan-

dular disease was present in 52% of cases (Hewetson et al., 2018),

suggesting that clinicians have different opinions of what is consid-

ered normal for the glandular mucosa. Previous studies have reported

that the significance of hyperaemia without any other lesion or clinical

signs is unknownbut presumed insignificant, althoughamarked clinical

response upon treating these lesions has been reported (Rendle et al.,

2018; Sykes et al., 2017). Many clinical trials have defined lesion heal-

ing as grade 0 or 1 on a four-point grading system (Hepburn andProud-

man, 2014; Sykes, Sykes, et al., 2014; Sykes, Sykes, et al., 2015), sug-

gesting the authors consider grade 1 disease clinically insignificant. In

this study, a third of caseswere classified as healed, and treatment ces-

sation occurred when mild hyperaemia was still present. It is unknown

if clinical signs resolved in these cases as no owner datawere collected;

however, it is presumed the horse was clinically normal. Further work

to determine the significance of hyperaemia and its possible associa-

tion with clinical signs is required. Though as the correlation between

lesion grade, and therefore potentially hyperaemia, and clinical signs

is reported to be inconsistent, it may be of value to initially assess if

descriptors can predict clinical signs.

The most common presenting lesion in this study was similar to

previous data where common descriptors were moderate, multi-focal,

raised and haemorrhagic along with severe, multifocal, raised and

bleeding (Varley et al., 2019). Multi-focal, raised lesions were consis-

tent across both studies, suggesting they may be most common. How-

ever, variability in scoring systems makes comparing studies difficult.
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Sykes et al. (2017) used a different grading system and found thatmod-

erately severe lesions were most common and that focal and multi-

focal lesions were describedwith equal frequency.

Themajority of horses in this studywere sports horses which is rep-

resentative of the hospital case load. Due to the period over which

data were collected, multiple gastroscope systems were used, some

of which were of a better quality than others. It has been suggested

that assessment of the appearance and colour of the gastric mucosa

can be affected by different light settings and endoscopy systems (Ren-

dle et al., 2018); therefore, this needs to be considered and may have

affected lesion descriptions. The eight horses that were excluded due

to non-diagnostic images had poor image quality as the images were

toodark. Additionally, only still imageswere used in this study,whereas

video is typically used in clinical practice.

6 CONCLUSIONS

The poor agreement demonstrated for the current non-linear scoring

system proposed in the ECEIM consensus statement to classify EGGD

in the horse suggests that it has limited value. Further investigations

into grading systems along with the clinical significance of hyperaemia

in a larger multi-centre clinical study are warranted.
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