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Agenda: 

Challenges Opportunities

• ......

Current thoughts on State of Affair – Pain and OA

Late intervention 

Multiple consequences 
of chronic pain 

Ethical obligation to 
reduce suffering 

• Early recognition

• Better diagnostic tools

• Earlier effective treatment

• Preventative measures to 
support  other organ systems

………..



Current Situation 

• High prevalence of orthopedic developmental disease in young dogs

• High prevalence of OA and pain in all age stages

• Lack of recognition of early signs of discomfort 

• Reluctance of effective treatment  or preventative measures

• Inability to reverse the disease progression



OA Prevalence 

39.8% (49/123): 
 radiographic OA in at least 1 joint
23.6% (29/123): 
 clinical OA



Spotting the “off”
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Role of Immune System in Stress and Pain

• Immune cells are integral to both physiological and pathological pain 

• The immune system play crucial role in both causing and resolving pain

• Innate immune cells like macrophages, neutrophils, and mast cells release 
inflammatory mediators

• Neuroimmune axis an emerging aspect of pain development 

Aakanksha Jain, Sara Hakim, Clifford J. Woolf; Immune drivers of physiological and pathological pain. J Exp Med 6 May 2024; 221 (5): e20221687. 



Pathways Connecting Stress to Immune Function

Alotiby A. Immunology of Stress: A Review Article. J Clin Med. 2024 Oct 25;13(21):6394.



Leaky Gut &  Inflammation

• Gut microbiome  essential for maintaining intestinal homeostasis and systemic 
health

• Impaired intestinal permeability in conjunction with different bacteria/toxins 
can enter bloodstream, potentially causing  systemic endotoxemia and chronic 
low-grade inflammation 



Brain-Gut-Microbiota 
Axis

•  Signaling pathways between the gut 
microbiota, intestinal barrier and brain 

• A dysfunctional intestinal barrier or “leaky gut”  
permits a proinflammatory state with 
implications for neuroinflammation

Kelly Jr et al. Breaking down the barriers: the gut microbiome, intestinal permeability and 
stress-related psychiatric disorders. Front Cell Neurosci. 2015 Oct 14;9:392



O’Riordan, K. . The gut microbiota-immune-brain axis: Therapeutic implications. Cell Reports Medicine, Vol 6 (3, 101982



Function of the BBB

1. Protection
• Defense against toxins and pathogens

• Regulation of ion and neurotransmitter levels

• Control of macromolecule movement

2. Nutrient Supply
• Facilitating the transport of essential molecules

• Specific transport systems

3. Homeostasis
• Maintaining a stable micro-environment for neuronal function

• Regulating inflammation

Highly Selective 
Gatekeeper



Physiology of a healthy BBB  



Huang X et al. Peripheral inflammation and blood-brain barrier disruption: effects and mechanisms. CNS Neurosci Ther. 2021

Immune Cells
Inflammatory Factors

Pathophysiology  of a leaky BBB  



Consequences of 
Chronic Pain/Inflammation/Stress

• Immune system activation on various levels of the pain pathway
• Intricate connection between pain neurons and immune cells 

• Chronicity has impact  on all organs, including CNS

• Early and effective treatment is underutilized and important

• Fine balance between intervention and endogenous immune response
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Emotional Aspects of Pain Perception & Analgesia

Anxiety

Pain Stress

Environment
Sleep

Nutrition
Genetics

Experience 



Effects on Human Health

• Negative effects on owner-dog 
relationship (guilt, helplessness, worry) 
and health (psychosomatic, physical)Chronic 

Pain in 

Pet



Critical Look at Procedures



Call for Action



Back to OA



Current Situation 

• High prevalence of orthopedic developmental 
disease in young dogs

• High prevalence of OA and pain in all age stages

• Lack of recognition of early signs of discomfort 

• Reluctance of effective treatment  or preventative 
measures

• Inability to reverse the disease progression

Opportunities:

• Early recognition

• Better diagnostic tools

• Better owner education

• Earlier effective treatment



When, Where and What…

COAST 
Stage 2

COAST 
Stage 4



Understanding Pain 
Progression

Understanding OA 
Progression

Treatment based on 
Stage of OA



Goals for Early OA Stages

Prevention Education

Recognition of Risk Factors (1)

Appropriate EARLY Treatment

GOALS:
• Strengthen musculature

• Maintain healthy weight 

• Slow down OA progression

• Reduce inflammation

• Decrease risk of pain sensitization

Recognition of EARLY OA Stages (2)

1. Mosley C, Edwards T, Romano L, et al. Proposed Canadian consensus guidelines on osteoarthritis treatment based on OA-COAST stages 1–4. 
Front Vet Sci. 2022;9:446.



Recognizing Signs and Risk Factors for OA

• Lack of association between ‘compensation’ and discomfort

• Opportunity to intervene earlier to avoid compensatory problems

• Muscle , spine, behaviour

• Lack of education on risk factors

• Opportunity for breed specific education and preventative exercises

• Promoting fitness (as simple as appropriate warm-ups for sporting dogs)

Preventative approach in vet med 



Compensatory Adaptations 

https://www.istockphoto.com/



Early Detection 

Images: Google doodle image search



Goals for Early OA Stages

Prevention Education

Recognition of Risk Factors (1)

Appropriate EARLY Treatment

GOALS:
• Strengthen musculature

• Maintain healthy weight 

• Slow down OA progression

• Reduce inflammation

• Decrease risk of pain sensitization

Recognition of EARLY OA Stages (2)

1. Mosley C, Edwards T, Romano L, et al. Proposed Canadian consensus guidelines on osteoarthritis treatment based on OA-COAST stages 1–4. 
Front Vet Sci. 2022;9:446.



Recognition of EARLY OA Stages (2)

Goals for Early OA Stages

Prevention Education

Recognition of Risk Factors (1)

Appropriate EARLY Treatment

GOALS:
• Strengthen musculature

• Maintain healthy weight 

• Slow down OA progression

• Reduce inflammation

• Decrease risk of pain 

sensitization

1. Mosley C, Edwards T, Romano L, et al. Proposed Canadian consensus guidelines on osteoarthritis treatment based on OA-COAST stages 1–4. 
Front Vet Sci. 2022;9:446.



Early Intervention

Goals: Opportunities:

• Strengthen musculature

• Maintain healthy weight 

• Slow down OA progression

• Reduce inflammation

• Decrease risk of pain 

sensitization

• Rehab consultation  and exercises

• Risk adverse activity 

• Joint health diet

• Appropriate and effective 

treatment to reduce flare ups & 

joint inflammation at early stages

• Unclear AND all of the above







Nutraceuticals:

Number 1 goal of supplements/nutraceuticals is to support 
and strengthen the endogenous system to aid its ability to 

prevent disease and support its own healing mechanisms

How do we measure 
this????



Efficacy

Question: 
Are we assessing the ‘correct’ efficacy 
outcome measures?

Symptom relief
versus

Self healing support
Progression prevention 



•Evidence for efficacy was:
• Good for:

• Omega’3s

• Less for:
• Cannabinoids (but promising)

• Weak for:
• Collagen based products

• Absent for:
• Chondroitin and glucosamine (worse than the placebo)

Conclusion:



Question:
What to consider when 

choosing a product

1. Do we have research to back up the claims and MOA?
 Safety research? 

Efficacy research?  In-vivo or in-vitro?

2. What is our pharmacokinetic understanding?
 Is dosing established and adequate in product?



Omega'3s FA

•Omega'3s FA should be specified as EPA/DHA
• Marine based !

• Plant-based:
• The precursor of EPA/DHA in plants (flaxseed, soy oil, nuts) is ALA (alpha-

linolenic acid)

• The conversion rate of ALA to EPA is significantly less than from fish/marine 
based oil and a full conversion from ALA to DHA does not occur, only to its 
precursor docosapentaenoic acid (DPA)

Dosing:

80-100mg/kg/day: dogs

50mg/kg/day: cats



EPA/DHA

Specialized Pro-
resolving Mediators 

(SPMs)

Basil MC & Levy BD. 2016, Nature Rev. Immuno.



Product Considerations
• Case example:  28kg dog with OA and skin issues

Per serving: 1tsp (5mls):
750mg EPA and 450mg DHA = 1200mg/5mls total = 240mg/ml

Dose: 100mg/kg = 2800mg
2800mg : 240mg/ml = 11mls



NZ Green-Lipped Mussel Extract

• Perna Canaliculas

• Chondro-modulatory and anti-inflammatory properties

•  Contains glycosaminoglycans (chondroitin sulfate)

•  Amino acid (glutamine)

•  Omega-3 fatty acids (including DHA, EPA)

•  Eicosatetraenoic acid 

• Prebiotic activity in the intestinal microbiome 

• Proteins & peptides: anti-microbial, anti-inflammatory, anti-oxidant, bio-
adhesive and anti-hypertensive properties 

• Increases plasma concentrations of DHA/EPA





Question: More is Less 
or 

Less is More

Could some  products be underdosed to reach adequate  
therapeutic levels?

What is our pharmacokinetic understanding?
Safety research? Efficacy research?



Question:

What is our pharmacokinetic 
understanding?

First Pass Effect 
Reduced bioavailability for many 
orally administered drugs in dogs 

and cats



Polysulfated Glycosaminoglycan - Adequan



Epiitalis® 

• Extracted from the seed of Biota orientalis plant
• Antioxidant and anti-inflammatory properties

• High conc of non-methylene-interrupted fatty acids (NMIFA)

•  - Reduce inflammatory mediators in macrophages and microglial cells

•  - Reduce PGE2 and COX2, replace AA

•  - Reduce synovial PGE2 and GAG

•  - Reduce IL1

•  - Inhibition of MAPKs

• Increase in chondrocyte numbers

• Inhibition of osteophyte growth

• Non-inferior to Carprofen in clinical OA trial

In vitro



Epiitalis® 

•Biota orientalis

Results:



Receptors and their roles in Osteoarthritis

53

➢ Peripheral & Central Sensitization

➢ Progression of OA



EP4 Receptor

54

Jiang W. et al. Bone Res. 2022 Mar 9;10(1):27





Core Multimodal Treatment 

for 4 months

Galliprant®

2 mg/kg once daily

Fish Oil

100 mg/kg/day for the first 

week, then up to 200 

mg/kg/day as tolerated

Exercise
gradual increase in leash 

exercise up to 30 minutes, 

twice daily



Integrative Approaches to Treatment and Prevention 

• Modalities:
• Specific muscle strengthening and maintaining exercises

• Manual therapies to avoid myofascial complications 

• Household and lifestyle adjustments 
• Raised food bowls

• Flooring 

• Fitness plan 

• Nutrition:
• Optimize weight with optimal nutrition



When, Where and What…

https://www.dreamstime.com/stock-image-young-labrador-retriever-4-months-old-image23770831

COAST 
Stage 2

COAST 
Stage 4



COAST

Cachon T, et al ; COAST Development Group. Face validity of 

a proposed tool for staging canine osteoarthritis: Canine 

OsteoArthritis Staging Tool (COAST). VetJ.2018 May;235:1-8 

PM-CA-22-0060

© 2022 Elanco or its affiliates



COAST

Cachon T, et al ; COAST Development Group. Face validity of 

a proposed tool for staging canine osteoarthritis: Canine 

OsteoArthritis Staging Tool (COAST). VetJ.2018 May;235:1-8 

PM-CA-22-0060© 2022 Elanco or its affiliates
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HIPS are 

the primary 

issue

Front legs tucked 

under to weight shift 

forward

Weight shift to right 

front indicating more 

issues in R hind 

Knees rotated in 

to open up hips

Stance tucked 

under and in to 

avoid pressure 

on hip joint



Orthopedic Exam



Muscle Evaluation

• Atrophy

• Painful/tight areas

• Trigger Points



Goals for LATE OA Stages

Improve QoL

Appropriate Pain ControlStrengthen/Maintain Mobility

1. Mosley C, Edwards T, Romano L, et al. Proposed Canadian consensus guidelines on osteoarthritis treatment based on OA-COAST stages 1–4. 
Front Vet Sci. 2022;9:446.



Treatment Opportunities in Later Stage OA

Goals: Opportunities:

• Strengthen and maintain musculature
• Maintain healthy weight 

• Provide a good QoL

• Reduce PAIN and inflammation

• Treat peripheral and central pain 

sensitization

• Rehabilitation service and exercises
• Encourage adequate activities

• Joint health diet

• Appropriate and effective pain 

management for musculoskeletal 

system 

• Support other organ systems

• Lifestyle adjustments



Rehabilitation! 

• Important for joint, spine, muscle and cognitive support

• Effected joints

• All systems that compensate for the effected limb

• Supporting tools and appropriate monitoring 



Pain - Important to Effectively Treat!

• Pharmaceuticals:
• NSAIDs

• Pregabalin

• Cannabinoids

• Ketamine

• Anti-NGF

• Amantadine

• Rehabilitation:
• Exercises & UWT 

• Acupuncture

• Manual Therapies:

• Massages

• Osteopathy

• Chiropractic

• PEMF

• Laser

• Joint injections:
• HA

• Steroids

• PRP

• Stemcells

• Supplements:
• TCVM or Western 

botanical medicine

• Chondroprotective 
agents 

• NUTRITION



Pain Management Tools

• Recognize individual pain perception and 
pain pathway upregulation

 → Treat accordingly based on response

• Assess treatment  efficacy critically

• Video observations

• Pain Journal



Understanding Pain



Gabapentinoids
• Gabapentin has little evidence in vet med and is widely used extra-label based on 

anectodical clinical opinions

• Its anxiolytic role is most useful, including for pain management

• Inability to assess analgesic potential or true inability to provide analgesia



Gabapentin  
Canine OA



Gabapentin - Feline OA





Gabapentin in Feline OA

• Gabapentin in geriatric cats with osteoarthritis
• 10 mg/kg Q 12 hours for 2 weeks, compared with placebo

• Compared to the placebo, gabapentin resulted in: 

• Improvement with owner-identified impaired activities, but overall activity levels measured by the 
accelerometer were decreased

• Quality of life scores were not significantly different

• Reported side effects with gabapentin included sedation and hindlimb weakness in this cat 
population 

Guedes AGP, et al (2018) Assessment of the effects of gabapentin on activity levels and owner-perceived mobility impairment and quality of life in osteoarthritic geriatric cats. JAVMA. 253(5): 579-85.



Gabapentinoids

Gabapentin

• MOA
• Blocks VGCa2+ channels

• Some serotonin effects

• Increase in GABA

• PK:
• TID necessary

• Side effects
• Sedation, ataxia

• ‘Drunken sailor walk’

Pregabalin

• Same MOA

• Superior PK
•  Bioavailability

•  Duration (BID dosing, 3-5mg/kg)

•     Side effects

77

Pharmacokinetics of single-dose oral pregabalin 

administration in normal dogs. Veronica Salazar, VAA, 2009  



Ketamine

• Dr. Lindsey Fry
• Informative IVAPM lecture 

available on youtube:

https://www.youtube.com/watch?v=D_3d2UbIDQ0

MOA:
• Blocking NMDA receptor: reducing  

windup
• Resetting central neuromodulation at 

microglia level and descending 
pathway 



Anti-NGF

• Innovation for pain management 

• Still a lot to learn about role of NGF 
in physiology and pathophysiology 



Acetaminophen

• MOA: Not fully understood
• Anti-pyretic: 

• central COX - inhibition

• Analgesic mechanisms:

• TRPV1-mediated anti-
nociception

• Anandamide reuptake 
inhibition

• Other mechanisms?



Cannabinoids



Cannabinoids 



CBG

Pharmacodynamic properties of CBG at related receptors



• “If a veterinarian chooses to advise on the use of a legal 
recreational cannabis product in an animal, they:

• Must practice within the scope of their clinical competency; 

• Must weigh the evidence against other available treatment options; 

• Must consider the known or suspected risks associated with its use in 

animals;  

• Must obtain informed client consent; 

• Must monitor patients and be available in the event of an adverse reaction 

or failure of treatment;

• Must be aware of the potential for abuse, diversion and misuse of 

cannabis.”

CCVR Guidance

84 EM-CA-23-0022



CCVR Guidance - in a Nutshell

85 EM-CA-23-0022

○ May advise/caution on legal products

○ Must stay within competency

○ Must obtain informed consent

○ Must monitor and document

○ Not obligated to advise



Documentation & Medical Records

“Client inquired about Cannabinoids for “Fluffy”. We discussed this option at 

length with reviewing current studies,  legality, risk and benefits specifically for 

Fluffy. With this information Ms. Smith would like to pursue this treatment 

avenue. I recommended XPRODUCT based on Fluffy’s disease and product 

composition. Ms Smith will order the product from OCS, send a photo to confirm, 

and we will reconnect about specific dosing and administration tips, starting at 

0.5mg/kg BID”

Tip: NOT IN PRESCRIPTION SECTION





Pharmacokinetic Data



“CBD Products”

89

Broad Spectrum 
Oil

Full Spectrum Oil

CBD Oil

Hemp Oil

Hemp Seed Oil

Oil derived from hemp seeds, contain large % of FA, other nutrients. 

Does NOT contain any cannabinoids or terpenes 

A very broad term to describe oil-based product 

containing CBD

A cannabis extract that contains all of cannabinoids, terpenes, and 

flavonoids found in the parent plant, ideally in  similar ratio to that 

found in  raw material

Does not include ALL ingredients, otherwise similar 
to full spectrum oil 

https://www.cavcm.com/post/the-hype-about-hemp-products

EM-CA-23-0022



CAVCM  2025 OCS Product List 

90https://www.cavcm.com/product-list-ocsEM-CA-23-0022



CBD Dominant Products



Product Selection 

Pain: 

Full spectrum: CBD:THC- 20:1, 

+ CBG, CBDA

Terpenes: 

 beta-caryophyllene

 myrcene



• Medipharm CBD50 Plus
• 50: 1 CBD: THC product

• Full spectrum

• Terpenes:  may vary

CBD dominant Product

93

No full COA available

EM-CA-23-0022



• Dosing:
• 0.2mg/kg BID
• > 0.2mg/kg x 30kg = 6mg
• Product: 

• CBD 52.8mg/ml + THC 1.3mg/ml =54.1mg/ml total cannabinoids
• > 6mg : 54.1mg/ml = 0.11ml

• Plan: 1 week 0.1mls BID > increase to 0.2mls (0.4mg/kg) for another week
• Continue to 1-2mg/kg

• Adjust dose/product choice based on response

Calculation

94

Published dosing range: 

0.5-2mg/kg BID

*1ml MCT Oil = ~0.94g
So, 1ml = ~1g



Product Selection 

Seizures: 

 CBD/CBN

 Terpenes:  linalool

      (full spectrum vs. isolates)

Canine Cognitive Dysfunction: 

 CBD/CBG



CBD Dominant Products



Ufeelu Brand 



CBD Dominant Products - BC



Our Role to Effectively Prevent and Treat Suffering 

• Prevention requires recognition of problems

• Orthopedic developmental abnormalities at alarming incidence

• Obesity and lack of appropriate exercise

• Public awareness of breed disposition and risk factors

• Recognition of early signs and commitment to treatment 

• Effective treatment

• Based on stage of disease (dental, orthopedic, skin)



Our Role in Genetic Science 
Breeding Standards



Our Role in Genetic Science
Breeding Standards

Images: Google doodle image search



Opportunities?

• How to…
• Raise public awareness of unethical breeding 

• Better understanding of disease related risk factor and preventative 
measures 

• Take legislative steps for animal welfare



Other Ethical Dilemmas Related to Pain

• Ineffective Pain Management- Examples:

• Postoperative Gabapentin instead of NSAID

• Supplements only for chronic pain (ie.glucosamines)



Shift in Focus

• Focus on Preventative Medicine

• Focus on Early Treatment

• Focus on Recognizing the Signs of Pain 

• Focus on Collaboration 

• Focus on Research that help answer the right Questions 



Thank you
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