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Osteoarthritis (OA) remains a leading cause of chronic
pain and disability worldwide [1]. Despite decades of re-
search and billions spent on drug development, treatment
options remain limited largely to symptom management
rather than disease modification. Most preclinical research
has failed to yield therapies that consistently translate to hu-
man clinical success [2]. This stagnation underscores the
limitations of traditional animal models, which often rely
on artificially induced joint damage in rodents or large ani-
mals [3,4].

The failure to translate promising preclinical find-
ings into effective human therapies represents one of the
most significant challenges in OA research [2]. Despite
extensive research using rodent models, the development
of disease-modifying osteoarthritis drugs (DMOADs) has
been hindered by high failure rates in clinical trials [2].
Current preclinical OA research heavily depends on sur-
gically or chemically induced animal models, which lack
critical features of human disease progression [4]. While
these approaches have contributed significantly to our un-
derstanding of disease mechanisms, they fail to recapitulate
the complex, multifactorial nature of human OA. The rapid
onset and progression of experimentally induced OA differs
markedly from the slow, progressive nature of naturally oc-
curring disease in humans, compromising the translational
value of these models for therapeutic development [5]. For
example, proteoglycan changes in rodent models diverge
sharply from those in human OA [6]. Additionally, rodent
models inadequately replicate the complex interplay of ge-
netics, biomechanics, and inflammation driving human OA
[7]. The U.S. Food and Drug Administration (FDA) has re-
peatedly flagged these discrepancies, noting that preclinical
models must better reflect human OA subtypes and longi-
tudinal disease trajectories [2].

In contrast, spontaneous canine OA is a naturally oc-
curring disease in pet dogs, and it offers a transforma-

tive opportunity to bridge this translational gap [8]. The
spontaneous canine model provides unparalleled advan-
tages in recapitulating OA heterogeneity, pain pathophys-
iology, and therapeutic response by aligning research with
the One Health initiative, which emphasizes shared biolog-
ical mechanisms between humans and animals [3,8]. In-
deed, this might be considered to be the closest match to
a gold standard model with respect to disease progression,
anatomical similarities, and translational relevance to hu-
man medicine. Fig. 1 illustrates some of the key advan-
tages of using the spontaneous canine OA model compared
to experimentally induced OA models.

Advantages of the Spontaneous Canine Model

Spontaneous, slow-progressing OA occurs in multiple
species, including rodents, non-human primates, and dogs
[8]. However, pet dogs offer unique advantages that po-
sition them as exceptional translational models [9]. Un-
like laboratory animals, dogs share both environment and
lifestyle attributes with their owners. This shared environ-
ment is especially relevant in OA, where lifestyle factors
like diet, physical activity, and daily routines play a crucial
role in disease progression [8]. The prevalence of canine
OA is substantial, with surveys suggesting that 11 million
dogs in the United States and 5 million in Europe could suf-
fer from the condition [3]. In some breeds, the prevalence of
knee OA reaches approximately 20% [9]. This high preva-
lence and breed predispositions provide researchers access
to naturally stratified populations that can inform investi-
gations of genetic and environmental risk factors [9,10].
Spontaneous canine OA manifests in multiple joints, with
the hip and knee (stifle) joints being particularly common
sites [9].

Dogs develop OA through mechanisms similar to hu-
mans, including anterior cruciate ligament (ACL) tears, hip
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Fig. 1. Key advantages of using the spontaneous canine osteoarthritis (OA) model compared to experimentally induced OA
models. Created in BioRender (https://www.biorender.com).

dysplasia, and age-related joint degeneration [6,8]. Their
synovial joint architecture, load-bearing patterns, and carti-
lage biology closely match human tissues, enabling studies
of early OA biomarkers and progressive structural damage.
Cruciate ligament rupture, a frequent cause of knee OA in
dogs, parallels human ACL injuries and subsequent OA de-
velopment [8]. The spontaneous rupture of the cranial cru-
ciate ligament (CCL, analogous to the human ACL) in dogs
often occurs during normal activities such as walking or
running, and predisposed dogs show pathological changes
in ligament composition before rupture [11]. Notably, sim-
ilar pathological features have been observed in human
ACLs, with approximately 70% of macroscopically nor-
mal human ACLs showing histological evidence of early
degeneration [12]. The anatomical similarities between
canine and human joints provide a strong foundation for
translational research [8,11]. Dog knees have human-like
anatomy, including an ACL, which is termed the cranial
cruciate ligament in dogs due to their quadrupedal arrange-
ment [8]. While a dog’s articular cartilage is half the thick-
ness of a human’s, this represents a far closer approxima-
tion than mouse cartilage, which is approximately 70 times
thinner than human cartilage [5].

Pain is the primary symptom driving patients to seek
medical attention for OA, yet it remains challenging to as-
sess and treat effectively [13]. The spontaneous canine OA

model offers unique advantages for pain research that are
unattainable in rodent models [8]. Studies comparing pain
processing in dogs with spontaneous OA to healthy controls
have demonstrated impaired endogenous pain modulation
(EPM) in OA-affected dogs [14]. These findings mirror
observations in human OA patients, who also show less ef-
ficient conditioned pain modulation than healthy controls
[14]. Such similarities in altered pain processing mech-
anisms represent a powerful translational opportunity for
developing and testing novel analgesic approaches. The
availability of validated assessment tools for canine OA
pain further enhances the translational potential. Clinical
metrology instruments (client-reported outcome measures)
allow for systematically evaluating pain-related behaviours
and functional impairments [15]. The Canine Osteoarthri-
tis Staging Tool (COAST) provides a framework for con-
sistent OA classification using owner-reported outcomes,
gait analysis, and imaging [15]. Additionally, quantitative
sensory testing (QST) protocols have been developed for
dogs, enabling the assessment of mechanical and thermal
sensitivity in a manner comparable to human pain testing
[16]. Another helpful tool in detecting pain severity of OA-
affected dogs is the Helsinki Chronic Pain Index (HCPI),
which is an owner-based questionnaire for pain assessment
and to evaluate the degree of pain [17]. Recent research has
shown that widespread somatosensory sensitivity, a hall-
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mark of central sensitization in human OA, is also present
in dogs with naturally occurring OA [16,18]. This facili-
tated nociceptive transmission due to central plasticity fur-
ther validates the canine spontaneous OA model as an ap-
propriate analogue of the human OA pain condition.

One of the most compelling advantages of the spon-
taneous canine OA model is its relatively compressed
timescale compared to human disease. Dogs develop and
progress through OA more rapidly than humans yet still
follow a naturally occurring disease course rather than the
artificially accelerated progression seen in induced models
[8]. This compressed timeline enables longitudinal studies
that would be impractical in human populations, allowing
researchers to track disease progression from early to late
stages and assess the impact of interventions at different dis-
ease time points. The ability to observe the full disease tra-
jectory within a reasonable research timeframe represents a
significant advantage for therapeutic development and test-
ing [8].

Overcoming Challenges in Model
Implementation

Despite its considerable advantages, the spontaneous
canine OA model faces several challenges that must be ad-
dressed to maximize its translational impact. Ethical con-
siderations regarding the use of pet animals in research
require careful experimental design [3]. Unlike purpose-
bred laboratory animals, companion dogs are family mem-
bers whose welfare must be prioritized. However, these
ethical considerations can be resolved through thoughtful
study protocols focusing on minimally invasive procedures
and interventions that may benefit the participating animals.
Standardization presents another challenge, as genetic and
environmental factors may vary considerably across the pet
dog population [7]. This variability can complicate data in-
terpretation but also mirrors the heterogeneity seen in hu-
man OA populations, potentially increasing translational
relevance [7,8]. Resource and infrastructure requirements
for conducting research with pet dogs differ from those for
laboratory animals [19]. Specialized veterinary facilities,
experienced clinical researchers, and systems for owner
communication and follow-up are essential to successful
canine clinical trials [20]. Developing these resources re-
quires investment but creates valuable infrastructure for on-
going translational research.

Widespread adoption of COAST staging coupled with
validated biomarkers could harmonize data across studies
[15]. Client-owned dogs enrolled in veterinary randomized
controlled trials (V-RCTs) avoid ethical concerns associated
with experimental OA induction while providing access to
biological samples during routine procedures (e.g., synovial
fluid from joint aspirations) [8,21]. Collaborative networks
like the Cornell Veterinary Biobank are critical for aggre-
gating samples and data [22].

Recommendations

Several steps should be prioritized to maximize the
potential of the spontaneous canine OA model. Regula-
tory agencies like the FDA must formally recognize veteri-
nary randomized controlled trials (V-RCTs) in client-owned
dogs as critical evidence in drug development pipelines
and update guidelines to endorse this model. Increased
funding for comparative biology initiatives is essential to
identify shared biological pathways between humans and
dogs, such as through parallel studies of synovial fluid
biomarkers. Additionally, cross-species biomarkers and in-
flammatory cytokines should be validated in canine OA to
bridge preclinical and clinical research. Finally, develop-
ing breed-specific OA cohorts, such as Labrador Retrievers
for hip OA, can accelerate genetic discoveries and preci-
sion medicine approaches. Together, these measures will
position the canine OA model as a vital tool for advancing
translational research and therapeutic development in a One
Health perspective.

Summary

The persistent gap between preclinical promise and
clinical reality in osteoarthritis research demands a funda-
mental reassessment of our research models. The spon-
taneous canine OA model represents a paradigm shift in
preclinical research, offering unmatched clinical relevance,
ethical advantages, and translational potential. The similar-
ities between canine and human OA in terms of anatomy,
pathophysiology, pain mechanisms, and even genomic fea-
tures provide a strong foundation for translational studies.
The compressed disease timeline in dogs, coupled with the
accessibility of patients and samples across disease stages,
offers unique opportunities to study disease progression
and intervention effects that are unavailable in other animal
models. We can create a more effective bridge between ba-
sic science discoveries and clinical applications by priori-
tising the spontaneous canine OA model in preclinical re-
search. This approach alignswith theOneHealth vision and
offers practical benefits for both human and veterinary pa-
tients. The recommendations outlined in this editorial pro-
vide a roadmap for realizing the full potential of this valu-
able translational model. The time has come to move be-
yond the limitations of induced laboratory models and em-
brace the naturally occurring disease models of OA. Doing
so may finally bridge the translational gap that has hindered
progress in OA treatment for far too long. A coordinated ef-
fort to standardize protocols, foster cross-disciplinary col-
laboration, and secure regulatory buy-in will position this
model as the cornerstone of OA drug development.
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