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Abstract

Background: Equine glandular gastric disease (EGGD) is common in domesticated

horses and can be challenging to treat. Oral omeprazole (ORLO) is used widely but the

clinical response is frequently poor.

Objectives: To compare rates of EGGD healing and improvement between ORLO and

a long-acting injectable omeprazole preparation (LAIO).

Study design:Retrospective clinical study.

Methods: The case records and gastroscopy images of horses presenting tomasked for

peer reviewover a12-monthperiodwere reviewed,with images blindly assessedbyone

of the authors. Treatment responses to 4 mg/kg LAIO administered every 7 days for 2

and 4 weeks were compared with ORLO 4 mg/kg PO q24hrs for 4 weeks. Data were

compared using a Mann-Whitney U test with post-hoc Dunn’s test, Chi-squared test

and a Fisher’s exact test.

Results:Thirty-three horses that received LAIOand12 that receivedORLOwere iden-

tified. Nine horses in the LAIO had received other treatments previously. The groups

were comparable in signalment and EGGD lesion severity. Long-acting injectable

omeprazole was found to be non-inferior to ORLO. LAIO was associated with better

healing rates than ORLO at 4 weeks (LAIO-80%; ORLO-42%; p = 0.02), and reduction

in lesion severity at 2 and 4 weeks in the LAIO group but not in the ORLO group at 4

weeks. Eighteen percent of horses in the LAIO group and 50% in the ORLO group did

not heal at 4weeks. Therewas no association between rate of healing or improvement

and resolution or improvement of clinical signs. Six localised and self-limiting injection

site reactions were identified in 4 horses treated with LAIO (6.7%).

Main limitations:Retrospective design, small numbers and theuse of other treatments

prior to use of LAIO.

Conclusions: LAIO was found to be non-inferior to oral omeprazole for EGGD. Larger

blinded randomised clinical trials are justified.
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1 INTRODUCTION

Equine glandular gastric disease (EGGD) is associated with glandular

gastritis (Rendle et al., 2018; Crumpton et al., 2015). It has a high

prevalence in all populations of horses, although the prevalence is

generally higher in horses that perform greater amounts or higher

intensity exercise (Sykes et al., 2015). The pathogenesis of EGGD is

ill-defined and poorly understood. In physiologically normal condi-

tions the gastric contents is acidic with a pH of approximately 1–3,

and as such, in contrast to equine squamous gastric disease (ESGD),

EGGD is thought to result from the breakdown of the normal mucosal

defence mechanisms rather than primary acid injury (Sykes et al.,

2015; Rendle et al., 2018). Within the antrum of the stomach there

are no oxyntic glands and instead mucous and mucin-secreting cells

predominate, resulting in production of a bicarbonate ion-rich mucous

layer that enables development of a pH gradient returning the pH

to near neutral on the mucosal surface (Murray, 1992; White et al.,

2009). Additionally mucosal blood flow aids in gastro-protection,

and both blood flow and secretion of the mucous barrier are medi-

ated by tightly regulated prostaglandin release (Morrissey et al.,

2008).

Oral omeprazole (ORLO) was authorised for the treatment and

prevention of recurrence of gastric “ulcers” in the United States in

1999 and shortly thereafter in other countries and has been used

for the treatment of EGGD. Authorisation was granted based on its

efficacy for the treatment of squamous ulceration; efficacy in treating

glandular lesions was not assessed (Andrews et al., 1999; MacAllister

et al., 1999), since there was a rudimentary understanding of the dis-

ease and lack of availability of endoscopes of sufficient length (Murray

et al., 2001). More recent work has indicated poor healing (9-21%) of

EGGDwhenORLO is used alone (Sykes et al., 2015; Sykes et al., 2014).

The poor response rate of EGGD following treatment with ORLO

have prompted clinicians to investigate unauthorised alternative

treatments such as misoprostol (Varley et al., 2019), sucralfate (Hep-

burn, 2014) and a long-acting intramuscular injectable formulation of

omeprazole (LAIO) (Sykes et al., 2017). A pilot study has demonstrated

improved outcomes (75% healed, 25% improved) in Thorough-

bred racehorses being treated for EGGD with LAIO (Sykes et al.,

2017).

The aim of the study was to determine the efficacy of LAIO in treat-

ing EGGD in a range of competition horses. It was hypothesised that

LAIOwould be non-inferior to ORLO for EGGD healing.

2 MATERIALS AND METHODS

2.1 Horses

Horses were identified by searching clinical records at masked for peer

review for horses undergoing gastroscopy betweenMay 2017 andMay

2018. Cases were excluded if clinical records or gastroscopy images

before and after treatment were incomplete or if additional pharma-

cological agents were administered concurrently. The occurrence of

Equine glandular gastric disease (EGGD) is common in

domesticated horses and can be challenging to treat. Long-

acting injectable omeprazole was found to be non-inferior to

ORLO. LAIO was associated with better healing rates than

ORLO at 4 weeks (LAIO-80%; ORLO-42%; p = 0.02), and

reduction in lesion severity at 2 and 4 weeks in the LAIO

group but not in theORLO group at 4 weeks.

adverse events was based on clinical signs recorded in clinical records

at the time of repeated injection in horses in the LAIO group. Gas-

troscopy images were anonymised and were then reviewed by one of

the authors (masked for peer review) who was blinded to the treatment

group. Presenting signs, prior treatment for EGGD, improvement in

clinical signs and improvement of lesions were evaluated. Treatments

were chosen based on clinician and owner preference with informed

consent. Feeding and management instructions included increasing

pasture turn-out and days without exercise, increasing access to for-

age and reducing cereal based rationswith the addition of vegetable oil

at 0.5-1ml/kg bwt (unless body condition score was above 4/5 (Carroll

& Huntington, 1988)). ORLO administration was recommended after

overnight fasting.

Horses in the LAIO group received 4 mg/kg bwt IM of a 100mg/ml

omeprazole formulation1 into the glutealmuscles on days 0 and7. Gas-

troscopywas repeatedafter2 injections (around14days) and, if lesions

had not resolved, again at around 28 days after 2 further injections at

7-day intervals. Horses in the ORLO group were given 4 mg/kg of a

licensed oral omeprazole paste2,3 q24hrs PO for around 28 days after

which gastroscopy was repeated. Horses in the ORLO group did not

undergo gastroscopy at 14 days.

2.2 Gastroscopy

Gastroscopy was performed using a 3m flexible videoendoscope.4,5

The mucosa of the pyloric antrum was visualised in all horses and a

variable portion of the glandular mucosa of the body of the stom-

ach was visible due to a small amount of fluid or residual feed in all

horses. Lesions were described in line with recent recommendations

(Sykes et al., 2015) by severity (mild,moderateor severe), by lesion con-

tour (depressed, flat, raised, nodular) and lesion appearance (erythe-

matous, haemorrhagic, fibrinosuppurative). Lesion severity was trans-

formed into a numerical scale (0-3) with 0 designated to horseswith no

lesions noted, 1 designated to mild disease, 2 moderate disease and 3

severe disease. Following treatment, healing was defined as complete

resolution, improvement as a subjective lessening of lesion severity,

type or appearance or worsened. Clinical signs were recorded at the

time of each gastroscopy based on discussionswith the owner and case

and case records were subsequently reviewed. The squamous mucosa

was also examined and all horseswith glandular lesions had concurrent
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TABLE 1 Signalment data for horses treated with either injectable or oral omeprazole

Injectable omeprazole Oral omeprazole

Number of horses 33 12

Age 9 (IQR 7–10) 11 (IQR7-14) p= 0.25

Mares -geldings-stallions 12-20-1 6-5-1 p= 0.46

Thoroughbred (pure or cross) 4 (12.1%) 3 (25%) p= 0.03

Warmbloods 11 (33.3%) 2 (16.7%)

General riding 16 (458.5%) 3 (258%) P= 0.02

Showjumping 8 (24.221%) 0 (08%) P= 0.02

Dressage 4 (12.1%) 3 (25%)

Hunting and eventingEventing 3 (9.133%) 0 (017%)

RacingOther 2 (36.1%) 6 (508%)

Days to approximate 28 day re-examination 28 (IQR= 27.25-28) 29 (IQR= 24-33) p= 0.51

Previous treatment 9 (27.330%) 0%

ESGD, however the rate of healing for ESGD has been reported sepa-

rately.

2.3 Statistical Analysis

Clinical data were recorded in Microsoft Excel.6 Data are presented

as median and inter-quartile ranges (IQR) for continuous data when

non-normally distributed. Odds ratios (OR) and 95% confidence inter-

vals (95% CI) are displayed for binomial data. Data for age and time

between gastroscopic examinations was assessed for normality using

a Shapiro-Wilk test and were both non-normally distributed thus were

evaluated using aMann-Whitney U test and post-hoc Dunn’s test. Sex,

breed, horse use, presenting signs, lesion severity (mild, moderate and

severe) and lesion types between the two groupswere compared using

Chi-squared test. Either a Chi-square (if >80% of the groups have a

frequency of 5 or greater) or a Fisher’s exact test (when <80% of the

groups have a frequency of 5 or greater) were used to evaluate heal-

ing, improvement and worsening of lesions between groups and asso-

ciations with resolution of clinical signs. Horses that had lesion healing

were also classified as having lesion improvement. Data from horses

that had healed after 14 days of LAIO were combined with data from

horses examined at 28 days to determine the outcome at the end of

treatment with LAIO.

Non-inferiority statisticswere performed to compare the two treat-

ments with a significant difference between groups being 20%ormore

regarding lesion healing and improvement. An a priori margin of 20% is

commonly used when studies of this nature have not previously been

published in the literature (Allen & Seaman, 2007) and was used for

studying different doses of omeprazole in the horse (Sykes et al., 2015).

A recent similar study evaluated a placebo versus misoprostol for the

prevention of NSAID-associated gastro-intestinal injury in healthy vol-

unteers and the margin was similarly set at 17% (Lee et al., 2011).

Two statistical software packages were used.7-8 The 95% confidence

intervals are displayed using Jeffrey’s intervals and were calculated

using online statistical software.9 Significance was determined when

p<0.05.

3 RESULTS

3.1 Horses

Signalment data of horses are presented in Table 1. 33 horses were

treated with LAIO and 12 with ORLO. Of those horses treated with

LAIO, 32 were injected in the gluteal muscles, while 1 horse was

injected into the pectoral muscles on one occasion. Horses treated

with ORLO were treated for a median of 29 days (range 21–38 days).

9 horses being treated with LAIO in the current study period, had

received one or more treatments for EGGD previously, but lesions had

persisted. These treatments included ORLO (5 horses), esomeprazole

(2 horses), sucralfate (2 horses), misoprostol (1 horse) and ranitidine (1

horse).

3.2 Presenting signs and clinical response to
treatment

Presenting clinical signs are shown in Table 2. Horses treated with

ORLO demonstrated a greater number of clinical signs. Overall, 53%

of horses demonstrated two or more clinical signs (LAIO-39.4%

and ORLO–100%; p = 0.0003). Girthing pain and poor performance

(overall–20%; LAIO–15.1% and ORLO-33%; p = 0.02) and poor per-

formance and changes in behaviour (overall–17.8%; LAIO–9.1% and

ORLO-41.7%; p = 0.22) were the two most common combinations of

clinical signs reported

In 78% of horses there was resolution of clinical signs (91% LAIO,

50% ORLO) at 28 days. However, resolution of clinical signs was not

associated with lesion improvement (p = 0.09; OR = 5 (0.9-21)) or

healing (p = 0.65; OR = 1.3 (0.4-4.5)) in either group at any time point.
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TABLE 2 Clinical signs at presentation for horses treated with injectable or oral omeprazole

Total horses Injectable omeprazole Oral omeprazole

Poor performance 22 (48.9%) 14 (42.4%) 8 (66.7%)

Behaviour change 15 (33.3%) 8 (24.2%) 7 (58.3%)

Girthing pain 14 (31.1%) 8 (24.2%) 6 (50%)

Abdominal pain 13 (28.9%) 7 (21.2%) 6 (50%)

Weight loss/poor weight gain 10 (22.2%) 5 (15.2%) 5 (41.7%)

Change in appetite 11 (24.4%) 4 (12.1%) 7 (58.3%)

In 91%of horses therewas an improvement in clinical signs (91%LAIO,

92% ORLO) at 28 days. Additionally, improvement in clinical signs was

not associatedwith lesion improvement (p=0.10;OR=4.8 (0.9-25)) or

healing (p>0.99; OR= 1.27 (0.3-5.5)) in either group at any time point.

3.3 Gastroscopy findings

All lesions in this study involved the pylorus and/or pyloric antrum

and there was no difference in lesion severity (p = 0.58) or contour

between groups (p>0.96). Lesion severity wasmild (LAIO-25%;ORLO-

27.3%), moderate (LAIO-58.3%; ORLO- 42.4%) and severe (LAIO-

16.7%; ORLO- 30.3%). Lesion contour was flat (LAIO-54.5%; ORLO-

50%), raised (LAIO-15.1%; ORLO-25%), nodular (LAIO-15.1%; ORLO-

16.7%) or depressed (LAIO-15.1%; ORLO-16.7%). Lesion appearance

was different between groups (p = 0.03) with lesions being erythema-

tous (LAIO-51.2%; ORLO-33.3%), haemorrhagic (LAIO-27.2%; ORLO-

83.3%) or fibrinosuppurative (LAIO-18.2%; ORLO-0%). The combina-

tion of contour and appearance was highly variable. The most com-

mon combinations seen in this studywere flat and erythematous (LAIO

– 24%; ORLO- 25%), nodular and erythematous (LAIO-12.1%; ORLO-

8.3%) and flat and haemorrhagic (LAIO-9%; ORLO-25%). There was no

difference between treatment groups for these combined lesion types

(p>0.43).

After 14 days of treatment with LAIO, 17 horses (52%) had healed,

29 (88%) had improved, 2 (6%) were unchanged and 2 (6%) had wors-

ened. This is comparable to the response observed following 28 days of

ORLO for healing (LAIO-52%; ORLO-50%; p = 0.44; OR = 1.68 (0.42-

6.25), improvement (LAIO-88%; ORLO-75%; p= 0.36; OR= 2.4 (0.52-

10.3)) and those that either were unchanged or worsened (LAIO-12%;

ORLO-25%; p= 0.36; OR= 2.4 (0.52-10.3)).

At the end of treatment (14 or 28 days) with LAIO 27 horses (82%)

had healed, 30 horses (91%) had improved and 3 horses (9%) were

unchanged or hadworsened. Following treatment withORLO6 horses

(50%) had healed, 9 (75%) had improved and 3 (25%) were unchanged

or hadworsened. Thenumberof horses that hadhealedwas greater for

horses treated with LAIO compared to ORLO (LAIO-82%; ORLO-50%;

p= 0.03; OR= 2.4 (0.52-10.3)).

3.4 Adverse events

There were localised injection site reactions after six injections in four

horses treated with LAIO (6.5% of all injections). In one horse, these

occurred after three of the four LAIO injections. With the exception of

one horse that had been injected in the pectoral muscles, all reactions

resolvedwithin 3 days. Ultimately this also resolvedwithout any treat-

ment. No adverse events were reported with ORLO.

4 DISCUSSION

This retrospective study has demonstrated non-inferiority, that is to

say pharmacological efficacy, of this novel injectable treatment (LAIO)

when compared with oral omeprazole, for improvement and healing of

EGGD when 4 doses were administered but not when 2 doses were

administered (Table 3). Notably, 18% of horses in the LAIO group and

50% in the ORLO group did not heal at around 28 days resulting in a

large number of non-responders (Table 3). As this was retrospective,

it was not possible to set out with an aim to demonstrate superiority

as one might with a prospective, randomised controlled trial or if LAIO

was being compared with a placebo product. As such these statistics

were not performed. Analysis of these data have showngreater healing

and improvement of EGGD lesions when treated with LAIO compared

to ORLO for 28 days. The rates of healing following LAIO administra-

tion reported here are lower than previously reported in Thorough-

bred racehorses (Sykes et al., 2017), although the rates of improve-

ment were similar to the healing rates in that previous study. Further-

more, deterioration of lesions during treatment was not reported pre-

viously with LAIO, although has been previously reported with ORLO.

The current study also demonstrated that healing and improvement

following treatment with LAIO for 14 days was not different to the

outcomes following treatment with ORLO for 28 days, and as such

the 14 day treatment protocol previously evaluated would not appear

relevant in sports and leisure horses (Sykes et al., 2017). The differ-

ence in efficacy of LAIO in the current study compared to the study

by Sykes et al. (2017) may indicate differences in lesion type or treat-

ment response between a Thoroughbred racing population and a sport

and leisure population. Alternatively, as Thoroughbreds andThorough-

bred crosses were the most common type in this study, it may simply

reflect the low number of horses evaluated in both studies, or simply a

difference in the classificationofwhat constitutes healing given this is a

subjective assessment. The relative efficacy of LAIOandORLOwasnot

evaluated in the previous study evaluating LAIO and therefore com-

parisons between outcomes may be indicative of differences in lesion

severity in the present study. Inclusion of horses in the LAIO group
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TABLE 3 Non-inferiority analysis of treatment failures when the control (oral omeprazole) was comparedwith the novel treatment (injectable
omeprazole). The injectable omeprazole treatment for healing but not improvement could be shown to be non-inferior to oral omeprazole

Failure rates

Oral omeprazole

at 28 days

Injectable omeprazole

at 28 days

Difference in failure (%): Control

treatment failure (omeprazole)

minus novel treatment

(injectable omeprazole) %

Upper 90% confidence

interval

Glandular healing 50% (6/12) 18% (6/33) 32% 39%

Glandular improvement 25% (3/12) 9% (3/33) 16% 24%

previously that had failed to respond to other treatments (including

ORLO) may have impacted on the healing and improvement rates seen

with LAIO as they may represent more challenging lesions to treat and

explain why these rates were lower than previously published (Sykes

et al., 2017). However, rates of healing with ORLO were greater than

previously reported (Sykes et al., 2015; Sykes et al., 2014; Varley et al.,

2019) andhigher than reportedwhenORLOwas combinedwith sucral-

fate (Varley et al., 2019; Hepburn & Proudman, 2014).

There were a variety of lesion types identified at the pyloric antrum

and there were more flat, erythematous lesions treated in the ORLO

group. We currently do not know which lesions are more severe,

whether different lesions have different underlying causes or are likely

to respond to different therapies. One abattoir study demonstrated

that for many horses with lesions at the pyloric antrum, a generalised

gastritis was seen histologically and that pyloric lesion severity did not

correlate with the degree of gastritis (Crumpton et al., 2015). These

key findings make it extremely challenging in retrospective studies to

compare two different pharmacological agents when the underlying

natural history of the lesions is unknown. However, this study using

clinical cases is more relevant to clinical practice. It is anecdotally

reported (Hepburn, personal communication) that flat, haemorrhagic

lesions take longer to heal and this might explain some of the differ-

ences in healing rates betweenORLO and LAIO.

It has been suggested that EGGD lesions typically require 8–12

weeks of oral treatment to heal and even then, many remain refractory

to treatment (Sykes et al., 2015). The main clinical sign attributed to

gastric disease was poor performance alongside other signs, which is

similar to that found in a previous study (Varley et al., 2019).

Regardless of treatment group there was no association between

improvement in gastroscopic appearance of the stomach and improve-

ment in clinical signs. This may be due to the non-specific nature of

the clinical conditions with which many horses presented, a perceived

placebo effect of the ‘new’ novel treatment or improvements in com-

fort with increased gastric acidity. It does however highlight the dif-

ficulty of assigning clinical significance to gastric lesions (Sykes et al.,

2015).

Whilst there is a widely held view that once daily administration

of ORLO results in 24 hours of acid suppression based on early stud-

ies (Jenkins et al., 1992; Daurio et al., 1999), the average duration of

acid suppression with oral treatment at 4 mg/kg was under 12 hours

in one study (Merritt et al., 2003) and may be much lower in horses on

a high forage diet (Sykes, 2016). In many animals the duration of acid

suppression with ORLO may not be sufficient for EGGD healing, par-

ticularly in the pyloric regionwhere pH is lowest. The degree and dura-

tion of acid suppression required for healing of the glandular mucosa

in horses is unknown, but in man maintenance of pH above 3 for >

16 hours is required for healing of lesions of the gastric mucosa (Bell

et al., 1992). Pharmacokinetic studies of LAIOhave demonstrated that,

compared to oral administration of equivalent doses, it suppresses acid

more effectively for a longer period of time so greater rates of healing

are expected (Sykes et al., 2017; Sykes et al., 2015) and were observed

in this study. Although acid suppression is thought to be central to the

management of EGGD, one has to consider that acid injury may not be

the primary mechanism of disease instigation (Sykes et al., 2015) and

factors other than acid suppression and gastric pH may be important

in healing of the glandular mucosa. There are an increasing number of

publications trying to investigate the natural history and the findings

are highly suggestive that EGGD is a syndrome rather than a specific

disease (Rendle et al., 2018). These factors might account for the fail-

ure of healing of the horses treated with LAIO in the current study.

Insufficient duration of acid suppressionmight also be a factor as treat-

ment of gastric lesions in humans typically necessitates greater than

one month of acid suppressant therapy (Scally et al., 2018) and experi-

enceofORLO indicates that somehorseswhich fail to respond to treat-

mentwith28days of treatmentmayheal after amoreprotracted treat-

mentor after changing to treatmentwith LAIO (B. Sykes, personal com-

munication).

The apparent increase in efficacy may be due to omeprazole admin-

istered via a parenteral route overcoming issues of varied and unpre-

dictable bioavailability that have been identified with ORLO (Sykes

et al., 2015) or the more consistent concentrations of omeprazole that

are attained at the target receptorwith LAIOover each 24-hour period

(Sykes et al., 2017) or both effects. Failure to withhold feed overnight

prior to treatment can reduce the bioavailability of ORLO by as much

as 66% in some horses and may prevent any increase in pH in the glan-

dular portion of the stomach (Jenkins et al., 1992; Bell et al., 1992). It is

possible that poor compliance and failure to follow dietary recommen-

dations might have resulted in a reduction in efficacy of ORLO in the

current study. The requests that aremade of owners around treatment

of EGGD in clinical practice that include fasting prior to the adminis-

tration of ORLO, exercising 30–60minutes after a small feed (typically

1–2Lof chaff or similar roughage), exercising anhour after the adminis-

tration of omeprazole and feeding a large roughage meal an hour after

the administration of omeprazole, are often impractical and even con-

tradictory with respect to fasting, which can limit compliance. Given

what is nowknown about the effects of feeding on the bioavailability of



566 GOUGH ET AL.

ORLO it would be logical to use LAIO if dietary recommendations can-

not be followed appropriately to ensure efficacy of ORLO. However,

given that LAIO is not currently a licenced medication, it’s use must be

in line with the clinicians respective governing authority for prescrip-

tion of unlicencedmedications.

Injectable drug administration is inevitably accompanied by a risk of

injection site reactions. The LAIOpreparation used in the current study

is oil-based and highly viscous to limit the rate of uptake from muscle.

A preparation of this nature might reasonably be expected to increase

the riskof idiosyncratic reactionsor infectionat the injection site.How-

ever, in this study the complication ratewas low, recognisedas localised

and self-limiting swelling or subcutaneous oedema at the injection site.

The fact the reaction seen in the pectoral region was worse than those

observed when the drug was injected into the gluteal muscles might

suggest avoiding the pectoral muscles if at all possible.

This study has a number of limitations. Case numbers were low in

both groups, particularly the ORLO group and this likely impacts on

the wide confidence intervals. Disappointing responses in EGGD cases

to ORLO historically resulted in clinicians involved in the study util-

ising alternative therapies such as misoprostol and esomeprazole and

administering other treatments such as sucralfate with ORLO thereby

limiting the number of horses treatedwithORLOalone thatwere avail-

able for inclusion in this retrospective study. Inclusion of horses (29%

of the group) that had failed to respond to other treatments (including

ORLO) in the past may have impacted on the healing and improvement

rates seenwith LAIOas theymay representmore challenging lesions to

treat andexplainwhy these rateswere lower thanpreviously published

(Sykes et al., 2017).

The retrospective nature of this study and hence absence of

prospective random allocation to a treatment group limits the study.

Despite the absence of random allocation, there was no difference in

age or sex between the two groups. There were differences in breed

distribution and discipline between the groups with the most notable

findings being the over-representation ofWarmbloods and general rid-

ing horses in the LAIO group, and pony club activity in theORLOgroup.

Thedifferences between groups are probably anomalies resulting from

the low number of horses in each group. The severity and distribution

of lesionswas not different between groups, but therewas a difference

in lesion type. The potential for bias and differences between groups

highlights the need for larger, more robust clinical trials of LAIO.

In conclusion, in a population of sports and leisure horses LAIO was

found to be non-inferior to ORLO. The rate of healing of EGGD was

higher with LAIO than with ORLO and treatment for a minimum of 28

days was warranted in this population. However, numbers were small

and the study was subject to several limitations as studies in clinical

cases often are. Larger, blinded, randomised clinical trials of LAIO are

warranted as is a better understanding of the natural history of these

lesions and the acceptance that EGGD is a syndrome.
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