Management of RER

1. Recurrent Exertional Rhabdomyolysis

The term recurrent exertional rhabdomyolysis (RER) describes a subset of ER that is believed to be due to an inherited abnormality in the regulation of muscle contraction and relaxation. Muscle damage in fast twitch muscle fibers is suddenly triggered during exercise in RER horses which results in a sharp rise in serum CK activity peaking 4-6 hours after exercise. 

Factors that bring on an episode of ER

Genetics: RER runs in certain bloodlines. Horses with this genetic susceptibility are more likely to develop ER under the following circumstances

Sex and Age:

Young fillies especially nervous fillies are more likely to develop ER

Excitement and temperament:

an underlying nervous temperament increases the chances of ER

holding horses back when they want to go faster 

At the racetrack, when horses are held back to a paced gallop

During eventing, early in the cross country phase when horses are excited and held to a predetermined speed. 

ER rarely occurs when horses are allowed to achieve maximal exercise speeds 

Rest before exercise: A day or more of rest before exercise results in higher serum CK activity post exercise. 

In Standardbreds, ER commonly begins after 15 -30 min of jogging at 5 m/s although clinical signs may not be apparent until after exercise. 

Factors that do not affect ER:

Lactic acid: There is no basis for an association between RER and a lactic acidosis. Thoroughbreds and Standardbreds rarely develop ER during near-maximal exercise

Management: Prevention of rhabdomyolysis in horses susceptible to RER is complex and multiple factors need to be changed to decrease episodes. These factors include the environment, the exercise regime, the diet and medication.

Environment:

Reduce excitement and nervousness 

modified the environment and management to make life as stress free as possible, consider;

a smaller barn with fewer horses and fewer handlers

compatible companions

a more consistent daily routine

daily turn out with other horses 

Avoid prolonged rest: Daily exercise is important in preventing episodes of rhabdomyolysis and therefore when serum CK is < about 3,000 U/L horses are returned to regular daily exercise. 

Use calm companions, don’t fight the horse to keep slow speeds, use brief periods of exercise to start, if highly use tranquillizers before exercise

Supplements: The low starch high fat diet should contain a balance of vitamins and minerals. In addition, horses require daily dietary supplementation with sodium and chloride either in the form of loose salt (30-50 g/day) or a salt block. Additional electrolyte supplementation is indicated in hot humid conditions. A myriad of supplements are sold which are purported to decrease lactic acid build up in skeletal muscle of RER horses. These include sodium bicarbonate, B vitamins, branched chain amino acids, and dimethylglycine. Since lactic acidosis is no longer implicated as a cause for rhabdomyolysis it is difficult to find a rationale for their use.

Medications:  The need for medications, dosage and schedule should be determined by your veterinarian. Consult your veterinarian for withdrawl times before racing.

Tranquillizers at low doses such as acepromazine prior to exercise can be of value when getting an excitable horse back into regular exercise. Avoiding excitement can decrease the chance of ER. 

Dantrium sodium (Dantrolene) affects intracellular flux of calcium and controlled and field studies have also shown that oral dantrolene can significantly decrease signs of rhabdomyolysis in RER horses. 

The timing of providing this medication is extremely important. It should be given 60 minutes prior to exercise. It has no preventive effect if it is not given to long before or given after exercise. Dosages vary: the highest dose recommended is 2,000 mg (per 500kg horse) orally pre-exercise. A dose of 800 mg (per 500kg horse) of dantrolene has also been shown to be effective in the field. A higher dose to start with may be of value in very difficult cases and the dose can be decreased every 3 days by 200-500 mg if horses do not show ER. If a horse has exercised successfully for 5 days at the lowest dose, it can be withdrawn and CK checked 4-6 hours after the next exercise session  

Various hormones, ranging from thyroxine to progesterone and testosterone, have been given to horses with RER, however there are no scientific studies to validate their use. Some mares appear to exhibit signs of rhabdomyolysis during estrus and it may well be of benefit in these horses to suppress estrus behavior using progesterone injections. Testosterone and anabolic steroids have been used at racetracks to prevent signs of RER, but their use is no longer permitted.

 Adjunct therapies: Massage, myofascial release, mesotherapy, stretching, aqua-treadmills and hot/cold therapy performed by experienced therapists may be of benefit in individual cases. Their use may promote relaxation, normal muscle tension and build muscle strength.

Dietary Management of RER
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Selection of forage: Thoroughbred horses do not appear to show the same significant increase in serum insulin concentrations in response to consuming hay with an NSC of 17% as seen in Quarter Horses (Borgia L. 2010 PhD thesis, University of Minnesota). This fact combined with the high caloric requirements of racehorses may mean that it is not as important to select hay with very low NSC content in RER thoroughbreds as it is in PSSM horses. Anecdotally some trainers find horses with RER have more frequent episodes on alfalfa hay. The nervous disposition of some RER horses may predispose them to gastric ulcers and thus frequent provision of hay with a moderate NSC and mixed alfalfa content may be indicated.

Low starch high fat concentrates: When RER Thoroughbreds are fed a moderate caloric intake (24 MCal/day) in the form of high starch concentrates (2.5 kg of corn/oats/wheat middlings/molasses) they show very little elevation in serum CK activity with exercise.  However, at intakes of 30 MCal/day the form of concentrate impacts ER and the starch content needs to be limited and extra calories provided as fat. The maximum amount of fat that finicky Thoroughbreds will happily consume is limited often to 600 mls for vegetable oil or 5 lbs/day of balanced rice bran. Management of RER horses was significantly improved when a palatable means to provide the amount of fat required by fit finicky RER Thoroughbreds was developed. A controlled trial using a specialized feed developed for RER (Re-Leve 13% fat by weight and 9% NSC) determined that NSC should be no greater than 20% of daily DE  and 20-25% of daily DE should be provided by fat for optimal management of RER horses fed 30 MCal or more/day. The amount of fat in the diet of an RER horse depends upon its caloric requirements. Over and above hay at 1.5 – 2% of body weight and 2.5 kg of grain any additional calories should be supplied by fat.

Low starch, high fat diets in RER horses may decrease muscle damage by assuaging anxiety and excitability which are tightly linked to developing rhabdomyolysis is susceptible horses. While a calm demeanor is desired during training, some racehorse trainers feeding low starch high fat feeds prefer to supplement with a titrated amount of grain 3 days prior to a race to potentially increase liver glycogen and increase a horse’s energy during the race.

Expectations: Studies in RER horses show that significant reductions or normalization of post-exercise serum CK activity occurs within a week of commencing a low starch high fat diet. Days off training in a stall are discouraged because post-exercise CK activity is higher following two days of rest compared to values taken when performing consecutive days of the same amount of sub-maximal exercise. 

Inheritance:  Studies have suggested that RER runs in particular families but after years of research no specific genetic basis has been identified. This makes it difficult to predict what will happen if an RER horse is bred. It seems there is a chance that offspring may be affected but how large that risk is is difficult to describe with the information we have at present. 
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