Further characterization of a potential musculoskeletal syndrome associated with bedinvetmab in dogs: Results from a surgeon questionnaire. 

Objective: 
Osteoarthritis (OA) is a commonly treated musculoskeletal condition in dogs and can require long term analgesic management. Bedinvetmab (LibrelaTM) is a monoclonal antibody (mAb) targeting nerve growth factor (NGF) approved for the treatment of OA-associated pain in dogs. The use of anti-NGF MAb therapy was previously investigated in people for treatment of OA pain but development was terminated, in part, because of musculoskeletal adverse events (MSAEs). Despite a low reported incidence of MSAEs in dogs in a global pharmacological review by Zoetis (1), an alternative evaluation suggested that accumulated MSAEs for Librela exceeded the combined accumulated events of all comparator drugs by a factor of nine (2). Specifically, reported MSAEs in dogs following Librela administration include fractures, joint instability, and worsening arthritis (2,3). Although definitive causation between Librela administration and MSAEs in dogs has yet to be confirmed, a group of orthopedic specialists and experts in the United Kingdom (UK) have recently documented their suspicion of association (2). This has fueled much discussion of the topic of possible anti-NGF MAb-associated MSAEs. Points of contention have included whether causation exists and if certain risk factors potentiate the occurrence of MSAEs. To address these issues, a study was designed with the following objectives: 1) to characterize manifestations of MSAEs reported by veterinarians suspected to be related to Librela administration, 2) to descriptively compare MSAEs to those previously reported, and 3) to analyze the dataset for commonalities in patient factors. We hypothesized that 1) reported MSAEs in this population would be similar in character to those previously reported and that 2) commonalities would exist between patient histories experiencing MSAEs. 

Study Design:
A questionnaire was distributed to members of an online veterinary orthopedic listserv requesting submission of case information for dogs receiving Librela during which an MSAE occurred. For the purposes of this study, MSAEs were defined as ‘any occurrence in the patient’s history either during or after the administration of Librela that was unexpected and resulted in the development or worsening of musculoskeletal clinical signs.’ The questionnaire allowed for the submission of medical reports and representative images from diagnostic modalities. Submitted cases were stratified based on the amount of evidentiary support supplied in addition to the full patient history as follows: Tier 4: imaging only, Tier 3: Tier 4 criteria plus synovial fluid cytology and/or biopsy, Tier 2: Tier 3 criteria plus fluid and/or tissue cultures, Tier 1: Tier 2 criteria plus tick-borne disease testing. Exclusion criteria consisted of any case submitted without at least Tier 4 level supportive material, cases with incomplete questionnaires, and cases with an identified possible etiology for the MSAE, even if not confirmed. Results were summarized and analyzed via descriptive statistics.

Results:
Thirty-eight cases met the inclusion criteria and were stratified as follows: Tier 1, n = 1, Tier 2, n = 14, Tier 3, n = 8, Tier 4, n = 15. The average time to MSAE from the start of treatment was 6.5 months (range 1-18 months). One case (3%) was administered Librela at an above-recommended dose. The majority of patients (78.9%) received concurrent non-steroidal anti-inflammatory drugs (NSAIDs). A joint that was not initially targeted for treatment was affected in 42% of cases. The most affected target joint was the stifle (n=18), and the most affected non-target joint was the tarsus (n=8). The most frequent new or progressive changes noted on radiographs or other imaging following Librela treatment included joint laxity (65.8%), osteophytosis (60.5%), effusion (50%), joint space narrowing (47.4%), subchondral sclerosis (47.4%), irregular appearance of the subchondral bone margins (42.1%) and periarticular bony destruction (36.8%). Histopathologic findings revealed varying degrees of synovitis, cartilage degeneration, and osteonecrosis. Seventeen cases (45%) underwent an attempted limb salvage procedure: arthrodesis (n=6), total joint replacement (n=7), and ‘other surgical attempts’ (n=4), while 4 dogs were either euthanized or underwent amputation because of loss of quality of life.

Conclusions: 
We partially accepted the first hypothesis through the identification of many commonalities that exist between MSAEs described here and those previously reported (2,3). We suggest these could be grouped into a syndrome best described as a progressive, destabilizing and deteriorating arthropathy of subacute onset. One notable difference in this study, however, was a preponderance of MSAEs affecting the stifle versus the elbow in cases from the UK (2), which may reflect geographic differences in underlying joint pathology. We were also able to accept our second hypothesis in that commonalities exist in patient histories between cases and across studies. For example, dogs experiencing MSAEs tend to have been administered Librela at a recommended dosage for 6 or more months and be receiving NSAIDs concurrently. This and related work justify additional research to confirm causality and relative risk of Librela treatment in the canine population.
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