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1. Introduction
I have been practicing sports medicine for the last 36 years. In that time there has been a dramatic change not only in how we look at lameness, but also with what medications we use to treat joints. In the past we looked at lameness as having one underlying source. We now realize that lameness and the associated treatment decisions made are much more complex than that. We must sort through the inter-related potential sources of lameness and determine how they interplay to limit the ability of the horse to perform. We will sort through  the different treatment options now available during this presentation, taking time to discuss their use. The discussion will include corticosteroids, hyaluronic acid, autologous conditioned plasma, autologous conditioned serum, autologous protein solution, bone marrow aspirate, amnion, stem cells, polyacrylamide gels and secretome as potential treatment options either used alone or in combination. It is important to note that this is still a rapidly evolving field that will continue to change as we have more experience dealing longer term with each medication under various treatment conditions.
2. Osteoarthritis
The development of osteoarthritis is multifactorial. Trauma to the joint leads to inflammation and the release of catabolic cytokines that with time lead to loss of normal cartilage matrix and cartilage breakdown.1 With further research we have come to understand the key role of the joint synovial lining. Synovial tissue macrophages exist in a hybrid state of activation. These macrophages provide a key regulatory function that is crucial for joint homeostasis. Inflammation develops when these regulatory functions become impaired or overwhelmed.2 Current medications work towards addressing various aspects of this injury.
3. Corticosteroids
A 2019 AAEP survey reviewed current trends in the treatment of joints with corticosteroids and orthobiologics along with the use of the antibiotic amikacin as part of their injection protocols.3 Corticosteroids were by far the most common medication used in joints with triamcinolone being the drug of choice for high motion joints and methyl prednisolone acetate for low motions joints. Betamethasone use has grown but lags far behind the other forms of cortisone. The use of corticosteroids has fallen under scrutiny in part due potential deleterious effects on joint cartilage.4,5 Amikacin usage as part of this protocol has increased, in part due to concerns by veterinarians regarding the environment they live in, even though the rate of infection with corticosteroids6,7 is very low.   Amikacin has been shown to be cytotoxic to chondrocytes8 and its ongoing use raises concerns regarding antibiotic resistance.9  Corticosteroids have been linked with laminitis in horses, with triamcinolone being most common, though this does not appear to be the case in health horses.9,10 It has become readily apparent over the years though that corticosteroids should be used with cautions in older and overweight horses due to metabolic concerns increasing the risk for laminitis.  It has been shown that triamcinolone alters insulin, glucose, ACTH and cortisol levels for several days which could lead to laminitis in the horse with metabolic concerns.9,10  It was shown that horses with a blood insulin level >20 µU/ml had a more dramatic insulin increase which may predispose those horse to laminitis.9 Testing insulin, and ACTH when indicated, prior to treatment is a valuable aid in your treatment decisions.  In addition, horse owners are becoming more aware of the laminitis concerns with corticosteroid injections and either accept the risk or more commonly switch to one of the orthobiologics. Despite these concerns, corticosteroids continue to be a reliable aid both from a treatment and diagnostic standpoint due to the consistently reliable anticipated response when used.
4. Hyaluronic Acid(HA)
HA has been the subject of investigation for over 70 years. It is a component of both joint cartilage and synovial fluid. HA confers viscoelasticity to the joint fluid thereby reducing shear forces on the articular cartilage.1  More up-to-date information has questioned the value of HA in the treatment of joint osteoarthritis with variable results noted in its efficacy.11-14  Despite these concerns it is still frequently used with corticosteroid.
5. Orthobiologics
[bookmark: _Hlk203910616]The use of orthobiologics, including autologous blood-based products, to treat musculoskeletal injuries in both humans and horses has increased in recent years. Due to the limited healing capabilities of tendons, ligaments, and cartilage, chronic lameness, re-injury, and reduced performance are common. There is therefore strong interest in developing new therapies to improve healing and prevent recurrence. Autologous blood-based products concentrate immunomodulatory cytokines and growth factors produced by leukocytes and platelets. These blood-based products are being used as intralesional and intraarticular therapies with documented therapeutic benefit.15-17 Orthobiologics in horses are being used with increased frequency due to increasing reports of efficacy in addition to concerns with the routine administration of intra-articular corticosteroids including chondrotoxicity and laminitis, especially in horses with underlying endocrinopathies.5,9,18  In a study comparing  Alpha2EQ, Pro-stride, Restigen PRP, and Arthrex ACP it was found that all products had similar cytokine and growth factor profiles other than ACP which had twice the α2 macroglobulin of the other products.19 In addition the platelet poor fraction of both Restigen and Prostride had α2 macroglobulin similar to Alpha2EQ.20 All of these products have great promise for future use.21 Autologous conditioned serum, more commonly known as IRAP, is considered a ‘primordial soup’ of anti-inflammatory and regenerative factors requiring a 24 hour incubation period for blood drawn into a syringe containing borosilicate glass beads and processing prior to use.  This product therefore is not a stall side test but does produce a large volume of serum, high in A2M, that is frozen and stored for later use. Autologous protein solution, more commonly known as Prostride, produces a similar product stall side through the activation of platelets in a two-stage process. The platelet poor plasma from the first stage of the process can used during treatment to take advantage of A2M shown to be present. Autologous conditioned plasma, more commonly known as PRP, is derived from whole blood with the procedure able to be done stall side. There are several different devices available for creating this product which has important anti-inflammatory and regenerative factors in the resultant product. Alpha-2-macroglobulin is a compound found innately in the blood of horses that when isolated and injected into joints captures and removes inflammatory mediators from the joint while stimulating anabolic pathways. This product initially came on the market as Alpha2EQ and is processed rapidly in a 2-stage process that can be done stall side. Freeze any product available after treatment due to it having a storage life of 1 year. Bone marrow concentrate is another compound produced through the centrifugation of bone marrow derived blood resulting in a product containing mesenchymal stem cells along with growth factors from platelets and plasma.21 This product is not use that much currently but could have immense value in the future. Mesenchymal stem cells(MSCs) continue to be used, particularly for soft tissue injuries, with the stifle being a site of value when soft tissue injuries are present. Originally, we thought MSCs had the capacity to become various tissue types when needed. As we have learned more MSCs act by secreting a product called ‘secretome’ that actually does the work of the MSC to aid in reduction of inflammation and healing.22 There will be much more news on this as companies work to develop a product that could be readily available when needed rather than having to wait for MSC growth and amplification in the lab.
6. Polyacrylamide Gels
Polyacrylamide hydrogel is a synthetic polymer that is highly water-absorbent, forming a soft gel when hydrated. This product is inert and does not harbor infection. There is a 4% hydrogel on the market called Noltrex has been shown to attach to injured cartilage in the joint and reduce joint friction. This product removed from the joint over 30-60 days post injection by synovial macrophages. There is a 2.5% hydrogel called Arthramid on the market which  becomes incorporated into the joint capsule after injection creating a scaffolding that stays for 2 years. Both products are quite effective at prolonging the benefits of joint injections.23  Due to their inert nature, neither product harbor bacteria when used in the joint.
7. Summary
During this presentation we will spend time reviewing the medications available and their use both individually and in concert with other medications. A discussion of firsthand experiences with each medication on individual horses along with decisions on what medications may be most appropriate for short and long term for a particular condition.
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