Laminitis

Dr Carl Eden BVM&S MRCVS, Technical Services Veterinarian (Equine), Vetsearch International>
Laminitis is not a disease process in itself but more an end result of many disease processes. It should be thought of as the end manifestation of many pathophysiological events culminating in the disease we term laminitis. Causes are multiple with the most common initiating events being gastrointestinal in origin. Laminitis as a result of gastrointestinal dysfunction has been attributed to carbohydrate overload, (grass or grain), strangulation lesions of the bowel, inflammatory bowel disease and anterior enteritis. Other causes of laminitis include metritis secondary to retained foetal membranes, pleuropneumonia, other endotoxaemic processes and mechanical or traumatic aetiologies through forced weight bearing or concussive force experienced when exercising on hard ground.

Obel grading of clinical signs

Laminitic cases are often graded using the OBEL system. 
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There is a good correlation between the OBEL grade of laminitis seen at first presentation and the prognosis of each individual case. Grade 1 cases have a fair prognosis whilst those exhibiting grade 4 signs carry a more guarded or grave prognosis.

Pathophysiology

There are 3 theories pertaining to the pathophysiology of laminitis.

1. Ischaemic or vascular theory

· This mechanism proposes a disturbance in the blood flow to the feet, perhaps resulting from increased venous resistance. A period of ischaemia of the sensitive dermal laminae and reperfusion injury.

2. Mechanical or traumatic theory

· These may include damage to vascular endothelium and/or nerves due to concussion or stagnant hypoxia, during prolonged periods of weight bearing

3. Metabolic or enzymatic theory

· This mechanism proposes an inflammatory, metabolic, toxic or enzymatic origin of tissue damage. The delivery of laminitis trigger factors leads to the activation of metabolic or enzymatic events. These events lead to the catastrophic destruction of the dermal/epidermal bond if the laminae.

In reality a combination of all or some of the factors above may play a role.

Management of acute laminitis

Due to the gaps in our understanding of the pathophysiological events involved with acute laminitis, aggressive treatment to address any underlying cause is mandatory.

Therapies are numerous and varied and often based on the individual’s experiences and impressions which are in turn based on an incomplete understanding of the initiating events. There are therefore many inconsistencies in the management of acute laminitis.

However, in all cases the acutely laminitic patient should be regarded as a true equine emergency and as such warrants prompt veterinary attention.

Analgesia

Palliative analgesia should be provided to all cases using either 2.2mg/kg phenylbutazone BID or 1.1mg/kg Flunixin meglumine BID. In cases with concurrent signs of endotoxaemia and pain the author has employed a combination of low dose flunixin meglumine (0.25mg/kg BID/TID) and a maximum dose of 2.2 mg/kg phenylbutazone BID. Careful attention to the hydration status of the animal must be paid at all times and doses must be kept to the lowest levels to control clinical signs.

Vasoconstriction verses vasodilatation.

If vasoconstriction were the initiating event of laminitis vasodilatation would seem a logical therapy. Veterinarians have employed various agents but there remains a lack of evidence to support any alteration in laminar profusion or blood flow in normal horses. Acepromazine (0.06mg/kg QID) is used by this author for its anxiolytic properties.

If vasodilatation is the initiating event, further vasodilatation may be contraindicated. This would lead to an assumption of vasoconstriction in the preclinical phases being of benefit. Indeed prolonged and profound vasoconstriction (through the application of ice slurry) has been shown to halt the development of laminitis when induced with oligofructose overload challenge. (Pollitt and Van Eps 2004)

Minimising mechanical forces

It is this author’s opinion that box rest is mandatory for all horses showing clinical signs of laminitis and for a minimum of 48 hours post resolution of clinical signs. After this period horses may be cautiously led out in hand for increasing periods prior to resumption of previous activities. It should be stressed that close veterinary supervision at these times is necessary in order to detect any relapse of foot pain. There can be no regime of return to work that is too slow.

Optimal support of the foot during acute laminitis can be achieved by placing the horse on a wood chip/shaving bedding to a depth of at least one foot (30cm). Clients should be advised that rubber matting and any bedding thickness less than 1 foot in depth is not adequate. The fitment of Styrofoam pads to the feet seems to offer considerable comfort to horses in the acute stages of laminitis.

Management of chronic laminitis

The management of chronic laminitis is an extension of the process applied to treating acute cases.

Any underlying cause of laminitis should be addressed and removed if possible. In cases where this is not possible or the underlying cause is feed related, the addition of Founderguard to the horses diet will remove (or significantly reduce) the risk of further bouts of acute laminitis (of feed origin) contributing to the already weakened foot.

Serial latero-medial radiographs of the foot with radiographic markers placed on the dorsal wall and point of frog provide invaluable information pertaining to the ongoing events within the hoof capsule. The normal hoof to distal phalynx distance for a 500kg horse is between 15 and 17mm. Movement of 2-3 mm is significant. Rotation of greater than 15 degrees and distal displacement of P3 within 6 weeks of the onset of clinical signs carry a grave prognosis.

Depending upon the amount of P3 displacement and rotation, the expertise of the attending farrier, the working relationship between the client, vet and farrier, the wishes of the client and the welfare of the horse the treatment options and remedial farriery applied in each case will vary. For these reasons it is beyond the scope of this handout to discuss management of chronic laminitis in any more depth.

Mode of action of Founderguard

Founderguard contains virginiamycin 10g per kg. The dose is 500(g/kg bwt of active ingredient.

Virginiamycin is a member of the streptogrammin class of antibiotics.  Virginiamycin is isolated from Streptomyces pristinaspiralis.

The streptogrammin group of antibiotics include the mikamycins, pristinamycins, oestreomycins and virginiamycins. They act by binding to the 50s subunit blocking polypeptide chain growth. Streptogrammin antibiotics can be used to treat MRSA infections in humans.

Virginiamycin is a relatively specific antibiotic with activity against primarily streptococcal and staphylococcal organisms.

When administered as Founderguard virginiamycin prevents the rapid fermentation of water-soluble carbohydrate (WSC) by Streptococcal and Lactobacillus spp.

Rapid fermentation of WSC (starches or fructan) causes a rapid decrease in the pH of the caecal contents. This change in pH is thought to result in the death of bacterial populations, damage to the hindgut gastrointestinal lining and the appearance of ‘laminitis trigger factors in the circulation’ 

Although the exact sequence of events occurring between acute abdominal crises and laminitis is unknown at present, the administration of Founderguard has been shown to prevent the decrease of hindgut pH and subsequent development of laminitis.

It should be noted that Founderguard is a prophylactic measure in the treatment of laminitis.

Founderguard trials/Field studies

Acute study

Reference: Rowe JB, Pethick DW, Colbourne K & Pollitt CC. (1995)
· Experimentally laminitis was induced by administering ground wheat (very high in WSC) by stomach tube.

· Pre-treatment with Founderguard for 2 days before dosing with wheat prevented laminitis in all treated horses. (Laminitis assessed clinically and histopathologically)

· 75% of control horses had Obel Grade II within 48 hours.
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Study data set two

Rowe JB, Pethick DW & Lees MJ. 1994

· Horses were given free access to pellets containing 85% ground corn for 12 days

· By day 4 average feed intake was at least 8 kg per day

Changes monitored:

· Blood D-lactate 

· Faecal pH

· Lameness

· Manure consistency


Indications for laminitis/Case selection/Limitations of Founderguard

Founderguard is a prophylactic measure for use in the prevention of laminitis of feed origin. It is not a therapeutic agent. Any case where the ingestion of high levels of readily fermentable carbohydrates is experienced will benefit from the actions of virginiamycin contained in Founderguard. Horses at high risk of developing laminitis and/or those with a history of laminitis of feed origin will benefit from treatment with Founderguard.

Founderguard will not prevent horses developing laminitis through mechanisms other than those associated with hindgut acidosis due to fermentation of carbohydrates. Metritis due to retained foetal membranes, strangulating lesions of the bowel, pleuropneumonia, other endotoxaemic processes and Cushings are not directly prevented by the administration of Founderguard. 

Note: If Cushings or peripheral Cushing’s syndrome places horses and ponies at an increased risk of developing hindgut acidosis and hence laminitis, Founderguard may be of benefit to these cases.

The benefit of Founderguard in the treatment of existing or chronic cases of laminitis lies in its effects in preventing acute flare-ups of the disease process. Where these flare-ups are not related to carbohydrate overload the primary cause should be identified and treated accordingly.

How to use Founderguard

· Founderguard must be fed daily to be effective

· It can be fed alone or added to feed (dose rate 5g/100kg bodyweight)

· It must be given for at least 3 days before any anticipated challenge or change in diet which increases water soluble carbohydrate (high risk period)

· Introduce slowly to avoid a decrease in appetite and hardened faeces (¼ - ½ the dose initially, increasing to full dose  by day 5)  

· Founderguard should be fed whenever high water soluble carbohydrate diets are fed or when there is a change in concentrate feeds

· Horses should remain on Founderguard at all times that there is a perceived risk from pasture ingestion and at other times when pasture growth is expected.

· Please note that it is beneficial to introduce the daily dose of Founderguard gradually over a period of 4 to 5 days and that this introductory regime is extremely important with the use of Founderguard in miniature ponies.

Research into Grass induced laminitis

The initial work with FG used a cereal (grain) overload model. However it is generally assumed that horses at pasture are at a greater risk of developing laminitis.

· 7% of cases in NAHMS (USA) 2000 thought due to grain overload

· 61% of animals kept at grass prior to acute laminitis, 30 % combined, 9% stabled (UK survey 1990’s)

It would seem logical therefore that the effects of Founderguard on horses at pasture should be a logical part of the trial data set for the product. Attempts have been made to generate data for horses at pasture and although there is much anecdotal evidence and testimonial to Founderguard efficacy with horses at pasture the case remains that not all ponies/horses on a pasture will develop laminitis. From a research stand point this is unacceptable. Thus we lack scientific information linking research with events in the field.

The low dose chronic oligofructose model 

Given the success of the oligofructose overdose challenge model developed by Chris Pollitt et al, a modification of this severe model would seem the next logical step in obtaining data pertaining to pasture and Founderguard. 
Prognostic indicators

The following indicators are associated with a less favourable outcome for the horse.

1. OBEL grade score in acute phases.

2. Delayed or inappropriate therapy

3. Movement of P3

4. If rotation is greater than 15 degrees and displacement occurs in the first 6 weeks of onset, the prognosis becomes grave.

Cushings and Metabolic syndrome and laminitis

There is much speculation into insulin resistance, glucose metabolism and their interrelationship with laminitis. 

The next few months and years should see the release of interesting works into this area of lamellar metabolism.

Withholding of animals for human consumption

Founderguard does not have an established withholding time with respect to slaughter for human consumption. It is therefore recommended not to use in animals destined for the food chain.

Founderguard safety/ Use in subsequent years/Contraindications to long term use

The active, 'Virginiamycin' seems to have a very high therapeutic index in horses. Indeed we have numerous reports of horses consuming a whole bucket, (1kg) with no ill effects. Should this occur however owners should be reminded to monitor faecal output of the horse as impaction colic would be possible sequelae to an overdose with Founderguard.

Trial data for horses exists confirming safety in the following aspects.

Daily dosing for 7 days followed by every two days for a further 8 with amounts of virginiamycin equivalent to approximately 8 times the recommended dose rate. 

A total of 12 horses were given 1.8g virginiamycin each time they were dosed. This compares with the recommended dose rate of 0.225g/d for a 450kg horse, (0.5mg/kg). There were 12 control horses in this study; they did not receive virginiamycin. All animals were grazed on good quality pasture. For the first seven days each animal was examined daily by a veterinary surgeon. Thereafter each animal was examined every second day. There was no indication of anything abnormal in the animals given virginiamycin.

No studies have been conducted in pregnant mares or breeding stallions.

For this reason a precaution has been added to the label. We are aware however that the off label use of Founderguard in pregnant mares does occur. There have been no reports of adverse reactions when Founderguard is used this way.

Vetsearch International Pty Ltd hold a copy of an acute toxicity study conducted in horses by Smithkline Beecham in May of 1992. 

This study also gave no indication of adverse events with the administration of Virginiamycin in feed at a dose of 500ppm/day of feed.

On file Vetsearch International Pty Ltd have NO EVIDENCE that Virginiamycin is unsafe for use in any horses.
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Shifts weight. Lifts feet.


No Lameness at walk


Stiff and stilted at trot
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Walks with stiff stilted gait but still lifts one foot
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Moves reluctantly and severely resists lifting a foot
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Forced movement only
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