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Normal Osteoarthritis

— Inflammed synovium
|}

Synovial

membrane —._ /. Reduced viscocity of

synovial fluid

Synowial fluid —\

Qsteopnyle
Healthy
cartifage
\ Damaged cartilage
Joint capsule —

Thickened joint capsule
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Average lifespan ~90 years
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Juvenile Adolescent Adult Geriatric
O 0-13 years 13-18 years 18-70 years 70-90 years

Average lifespan ~12 years

O
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h 1
Adult Geriatric
1.5-8 years 8-12 years

T
Juvenile
0-6 months
Adolescent
6-18 months



https://www.veterinarypracticenews.com/wp-content/uploads/2020/06/Figure-3-Stage-3-hip-dysplasia.jpg
https://www.veterinarypracticenews.com/wp-content/uploads/2020/06/Figure-4-Stage-3-carpus.jpg
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https://www.akc.org/dog-breeds/german-shepherd-dog/
https://www.akc.org/dog-breeds/labrador-retriever/
https://www.akc.org/dog-breeds/golden-retriever/
https://www.akc.org/expert-advice/health/lyme-disease-in-dogs/
https://www.veterinarypracticenews.com/wp-content/uploads/2020/06/Figure-1-Stage-1-elbow-dysplasia.jpg
https://www.veterinarypracticenews.com/wp-content/uploads/2020/06/Figure-2-Stage-2-hip-dysplasia.jpg
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(Slgns of Osteoarthritis in Dogs) =

Lagging behind or tiring
easily during walks

7 H)“C TEE_ ’ ﬁi f’? E\‘ ﬁ‘—é/ ‘:ﬂiﬁ- (Stiffness, lameness, or difficulty getting up)
v BB (Lethar \ﬂ
A Pt ( gy) 41

=X N /2 N —_
ﬁ” 5¢. £Tfich ﬁ:)[‘ E\‘ J©  (Reluctance to run, jump, or play)
WL (weightgan il

stand

% ﬁi g\ *i% 4 = 3‘43 'FFT (Irritability or changes in behavior)

:J}ﬂ :J}ﬂ }?giﬁ—p%" K&iﬁ }a’ (Pain when petted or touched)
E\E\_.‘l a—;}i F fJ Mrm% %l(‘ B\ # l___:g»_ P\ ]? = fﬁ: 4 (Difficulty posturing

to urinate or defecate, or having accidents in the house)
V. H‘L ‘\‘ 4“ ’f*i Em]}'{ /ﬂ = (Loss of muscle mass over the limbs and spine)

1 Experiences stiffness,

especially after resting

<y

3 o

Whimpers, growls or
snaps when touched
in the affected area
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@ WSAVA

Global Veterinary Community

GUIDELINES FOR RECOGNITION, ASSESSMENT
AND TREATMENT OF PAIN

Canine Brief Pain Inventory.
http://www.vet.upenn.edu/research/clinicaltrials/vcic/pennchart/cbpi-tool

'COAST
o

Helsinki Chronic Pain Index by University of Helsinki.
http://www.vetmed.helsinki.fi/english/animalpain/hcpi/

0‘.’”’_’: .
JSSAP Canine Chronic Pain Index. o
http://www.dourinken.com/itami.htm |
|



http://www.vet.upenn.edu/research/clinicaltrials/vcic/pennchart/cbpi-tool
http://www.vetmed.helsinki.fi/english/animalpain/hcpi/
http://www.dourinken.com/itami.htm

Description of pain:
Rate your deg's pain:

o a (85] O3 O4 05 (o7
Mopxin

1. Fill in the owval next to the one pumber that best describes the pain at its beast in the last 7 days

S 1
Mo pain

02 Q3 04 Qs =

o

o

O3

[l

(=l

O e

o
Canine Brief Pain Inventory (CBPI)

1. Fill in the owal next to the one mumber that best describes the pain at its worst m the last Tdays.

o1

o 10

3. Fill in the owal next to the one number that best describes the pain at ifs average in the last 7 days.

o0 o
Nopain

(8] O3 04 05 (o]

4. Fill im the oval pewt to the one mumber that best describes the pain as it is right now.

(1] [o]] (93] a3 Oy 05 (=]
Mo pain

Description of function:

o

o

Lo ]

Lo

o

oo

o w

Cw

Fill in the oval next w the one number that best describes how during the kst 7 days pain has interfered with

youz dog's:
5. Ceneral Activity
Co Lo] | 02
Diogs not verfurs

03 Q4 Qs (o]

4. Enjoyment of Life

og o1 o2 Q3 04 Q3 of
Doss not merfare
7. Ability to Rize to Standing From Lying Down

Co (o)} ] Q3 04 (831 06
Diogs not mverfurs

O 7

0 7

O 7

[}

o8

[}

O e

o

owe

o w
Complately Dnrfams

(S ]
Complotely nmrfams

o w
Complately misrfams

5 Ability to Walk

Co [#)] (8]
Dioss not ftarfurs

2. Abiliry to Ruz

o O (5]
Doss not Inerfes

03 Q¢ Os

L. Abdlity te Climb Stairs, Curbs, Doersteps, etc.

Op  O1 o2 O3 Os O3
Dioss not ftarfurs

Orverall iopression:

[#13 07 Og O¢
Of 07 Oz Oo
[#13 07 Og O¢

O w
Completly ntrfums

[SIR 0]
Completly mrims

O w
Completly ntrfums

11. Filll in the oval next to the ons mumber that best describes your dog's overall quality of [ife ower the

last 7 days.

O Poar O Fair O Good

O Very Good

O Excellent

Canine Brief Pain Inventory

Severity Domain

Interference Domain

Worst Pain
Least Pain
Average Pain

Pain Now

General Activity
Enjoyment of Life
Rising to Standing

Walking
Running

Climbing
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Helsinki Chronic Pain Index (HCPI)

Dog's Name: Date:

Helsinki Chronic Pain Index

Hielm-Bjorkman HK, Rita H, Tulamo R-M. Psychometric testing of the Helsinki chronic pain index by
completion of a questionnaire in Finnish by owners of dogs with chronic signs of pain caused by
osteoarthritis. Am | Vet Res. 70: 727 - 734, 2009.

(As translated from Finnish to English)

Circle the pain and function description that best represents your dog’s
behaviour:

Rate your dog’s attitude and/or mood:

0 1 2 3 4
Very alert Alert Neither alert Disinterested Very
nor disinterested/
disinterested lethargic

Rate your dog’s willingness to participate in play or interact:
0 1 2 3 4
Very willing Willing Reluctant Very reluctant Does not
participate or
interact at all

Rate your dog’s frequency in vocalization or discomfort behaviour (audible whining,
grunting, yelping, or unusual licking):
0 1

2 3 4
Never Hardly ever ] Sometimes | Often [ Veryoften ]
Rate your dog’s eagerness to walk:
1 2 3 4
Very eager Eager Reluctant Very reluctant | Does not want
to walk at all

Rate your dog’s ability and/or willingness to walk up and/or down stairs:
0 1 2 3 4
‘ Very l Willing/able
willing/able

Does not do stairs
atall

Reluctant Very

reluctant

Dog’s Name: Date:

Helsinki Chronic Pain Index con’t

Rate your dog’s ability and/or willingness to run:

0 1 2 3 4
Very Willing/able Reluctant Very Does not run at all
willing/able reluctant

Rate your dog’s ability and/or willingness to jump (onto bed, couch, vehicle, etc):

0 1 2 3 4
Very Willing/able Reluctant Very Does not jump at
willing/able reluctant all
Rate your dog’s ease in lying down:
0 3 2 3 4
Very easy Easy Neither easy Difficult Very difficult
nor difficult
Rate your dog’s rising from a down position:
3 4
Very easy Easy Neither easy Difficult Very difficult
nor difficult
Rate your dog’s ease of movement after a long rest:
0 1 2 3 4

Very easy Easy
nor difficult

Neither easy ’ Difficult } Very difficult ‘

Rate your dog’s ease of movement during and/or after exercise/walks (tired, dragging
feet, scuffing nails, lying down):

0 p§ 2 3 4
Very easy Easy Neither easy Difficult Very difficult
nor difficult
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Grade the Dog

Identify opportunities
for information
gathering, patient
assessment and
further discussion

Veterinary clinic
initiated

Pet owner initiated

(Assess the patient)

By the
owner

By the
veterinarian

Grade the Joints
» (Assess the patient)

By the veterinarian

Stage OA

Consolidate the grading
results

%

| = == = - - —

Y

(COAST)

Initiate or
adjust
treatment
as
required

Face validity of a proposed tool for staging canine osteoarthritis: Canine OsteoArthritis Staging Tool (COAST)
T. Cachon et al. The Veterinary Journal 235 (2018) 1-8
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COAST &7+ fie,

Potential advantages of a standardised staging system for canine ostesarthritis (0A; eg Canine OsteoArthritis Staging Tool).

General advantages of an OA staging system Fotential additional benefits
Standardised approach to assessment Improved ransfer of information between veter inarians
Harmonised approachjconsistency in advice provided to pet owmers
ﬂ%ﬁ e O r‘ ;"\_ ﬁ Consistency in evaluation and re-evaluation of canine patients
Record keeping/log of disease severity Guide for healthcare plan and decision making

Improved evaluation of response to reatment
ﬁ )?‘_‘-' ﬁ& ‘53 ﬁ- Predse monitoring of disease progression

EI'IhdI'H.'L'fJ. monitoring of dogs at risk of developing Increased pet owner awareness of canine OA
Improved pet owner understanding of the disease (including benefits of regular assessment and early detect on)

ﬁ 24, ] .L ld_ M &_' NS % % 3 )% ‘ﬁ !;:]_}. %‘ ;g- Engaged pet owners as part of the disease management team

Enmimpasses early detection of OA Provision of best standard of care from the earliest clinical signs of OA
Optimised well-being of the dog at that dme
é %‘ 3‘3 fb ;t'} & AK vL» ‘5_ gp ]é’ ,Plj Potential for impeoved disease management (minimisation of pain, disability and behavioural problems later in

life})
Optimised care Maximised health and welfare benefits for the dog
J_E 9 L7 Strong partners hip between the veterinary clinic and pet-owner
PB P =~ Job satisfaction
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Opportunities within first opinion practice to assess dogs at risk of developing osteoarthritis.

Risk factor Assessment opportunity

Preventative clinic
General health assessment of athletes/dogs with very active lifestyle
Post injury/surgery assessment

Genetic predisposition (developmental orthopedic disease)
Intense activity

Traumatic joint injury or joint surgery
Excess body weight Obesity /weight management clinics
Age Geriatric clinics

All of the above Annual general wellness assessments
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An overview of the whole COAST process

Re-evaluate as required

GRADE THE DOG STAGING
CMI | Discomfort Posture Motion Most
severe Description COAST
grade
Clinically normal. 0
No OA risk factors
Preclinical Initiate or
Opportunities C“mfa"v r.10|"‘mal. 1 adjust
for patient BULFOANSK = =»| treatment
assessment E GRADE THE JOINT Mild clinical signs 2 as

H i 7 required
: Pal.n upo'n Phyflca} Radiographs - :
i manipulation examination Moderate clinical signs 3
H
i Severe clinical signs 4
H
:
:
1
H
|
H
H
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Canine OsteoArthritis Staging Tool (COAST) assessment parameters for ‘Grade the dog’.

Pet owner observations
Home/non-clinic environment

Evaluations by a veterinarian
Veterinary clinic

CM I o ‘Clinical metmlog} Deoree of doe's Effect on Additional descrintors Fifect on Additinnal dpccrip[ors
) _instrument | Pet Owner Veterinarian
0 or very low scor y
LOAD clinically affecte = R it bearing
CBPI 0 CMI Discomfort | Posture | Motion ht distribution

t
1 at some gaits

Low score or ‘mild

HCPI Less severe

affected’ tivities
O in gait
JSSAP-CCPI ady weight
n
etry
/ 1855
getting up)
Medium score or 5 in motion at
‘moderately affe fivities
O / / J i in gait

V ody weight
n
1se of affected
Most severe

itance phase
U G y raon = (getting up)

High score or ‘severely Unbearable Severely Restless when standing Severely Struggles to move reluctant to move
affected’ O abnormal Reluctance (difficulty) to stay standing abnormal Severe lameness usually present
O O Severe shift in static body weight (very obvious Severe weight shift

distribution changes) Marked difficulty rising (getting up)
Severely abnormal limb loading O

Duration for 1 month
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Extrapolating Liverpool Osteo-Arthritis in Dogs (LOAD) scores to the Canine Osteo-Arthritis
Staging Tool (COAST) clinical metrology instruments (CMI) scoring system.

LOAD 0 Mild Moderate Severe Extreme
(<10) (11-20) (21-30) (31-52)
0 or very Medium : High score
COAST S low score >S oW sEore >S score >S High seors >S continued >
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Canine OsteoArthiritis Staging Tool (COAST) assessment par ameter s for 'Grade the joint. Ideally each joint should be graded so that disease progression can be independently
and accurately monitored over time. The evaluaton dhart can be annotated to identify the joint being assessed,

Evaluations by a velerinanan

WVeternary chinic

Pain upon Passive range of Additional descriptors Radiography Additional descriptors
mani pul ati on movement
Nome MNormal Mormal Mo radiographic If preclinical “at risk’, the dog may have radiographic evidence of risk
m ] signs of DA factors such as dysplasia andjor trauma
.
Mild Mildly abrorimal Minimally reduced ROM Mildly abrormal Early signs of OA

O O MNo crepitus
Slight joint thickening
Moderate Modera te ly Obvious decrease in ROM
m abnormal Muscle atrophy
] Obwvious joint thickening

SEvEne Severely abnormal Extremely limited ROM
| | Crepitus
Extreme muscle atrophy
Severe joint thickening
Loss of anatomical normal ity
upon palpation
Anatormical misalignment

i subtle changes)
]
Moderately
abnormal
(obvious changes)
(]
Severely abnormal
(very obvious
changes)

]

Minimal osteophytes

Obvious osteophytes

Advanoed osteophytes
Remode ling

[ =chiedk mark bos.
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GRADE THE DOG GRADE THE JOINT Overall
severity
Pain upon Physical i
CMI | Discomfort | Posture | Motion " po y " Radiographs (highest
manipulation examination grade)
Less
severe
v v v v v
v v v v » Vv
Most
severe
Overall Description STAGE of
severity P! OA
No risk factors apparent 0
PRECLINICAL “At risk™: At least one predisposing factor for OA apparent
e.g. breed predisposition, joint injury, obesity, intense activity and/or 1
radiographic signs of dysplasia or joint trauma
MILD 2
7 [MODERATE 3 |
SEVERE 4

Staging of canine ostecarthritis (0A) with the Canine Osteofrthritis Staging Tool {COAST)L The stage of OA equates to the highest grade for any of the parameters assessed.
Classification of predinical dogs as either stage 0 or 1 requires consideration of risk factors.

Description Stage of 0OA
Preclinical No risk factors apparent 1}
‘At risk’s At least one predisposing factor for OA apparent 1
e.g breed predisposition, joint injury, obesity, intense activity and/or radiographic signs of dysplasia or joint trauma
Mild 2
Moderate 3
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Overall
Overall Overall
Grade Stage of
Grade for Disease
for the OA
the Joints | Severity
Dog
0
1
¥ 2 &
? 3 “Mismatch”
v ? 4 &

Example of a ‘mismatch’. Difference of two grades between the grade of the
dog and the grade of the joints. Overall disease severity and stage of
osteoarthritis. cannot be immediately established.

Recommendation: re-evaluate the dog and consider other diseases.
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X 5% Treatment of Osteoarthritis

. 4 3 Ny L 2 N
g)‘;? } gﬁ &5 gu it Fﬁg &5 mﬂ s A MULTIMODAL APPROACH
, Y . . B The use of multiple therapies
# 7 i“ ?ﬁ‘ ) 4 D = T;'_I );‘E: é” L to effectively ameliorate the /@\
¥ L 4 | pain and discomfort of joints
1 },.\ with OA is often referred to as
a (Paln management) a*multimodal™appraach. Weight Management Exercise Modification
. 9 X A5 i
D thi k‘,‘ 24 s i Well-established areas of 40% to 50% of dogs and cats with  Daily exercise has been shown to
2 < Ei‘ jﬁs ’? = (Welght |OSS and a nUtrItlonaI plan) OA management are: OA are overweight. help mobility in dogs with OA.
3. F# R& I""’ 1'4« fa“ ?} I""’ E’ﬁ—, (Regular, low-impact exercise)
4. #!t = Omega 3 573 ﬁ'jz (Omega 3 fatty acids)
/ By a- ’ / g X
5 ‘ZE J‘ F&g v (5Upp|ement5 to prOteCt your dOg'S Ca rt”age) Dietary Management Pharmaceuticals Surgical Options
S Joint diets and some joint NSAIDs are the backbone of Surgery should be considered
6- /fi IL (PhyS|Ca| rehabilitation and therapeutlc mOdaI|t|ES) supplements can play an most OA therapies and are based on the response to
important role in OA therapy for used in combination with medical therapy, the joint(s)
7 F]B 7 cats and dogs. other medications. involved, and the patient.
# (SU rg ery) Source: Dr. Bryan T. Torres, ‘Osteoarthritis Management: Integrating New & Emerging Therapies
Into Your Current Treatment Plans,” in Proceedings of the AYMA Virtual Convention 2020
8 “ é:'q 1 % (|ntra_a rticular injections) (©2019 Boehringer Ingelheim Animal Health USA Inc,, Duluth, GA. All rights reserved. US-PET-0486-2019)
3 .
0. .)f K ; ﬁ 6 E"é 7%, (Acupuncture and other complementary therapies)
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Cartilage lesions and cartilage degeneration and tendon lesions 70 % 7 7 2 4] li'—gk =
Reed S, Leahy E. J Anim Sci 2013; 1: 59-65.

Nixon A, et al. Am J Vet Res 2008; 7: 928-937.

a

Osteoarthritis :7 i* |+ i} &
Black L, et al. Vet Ther 2007; 4: 272-284. BRAGHEM S X \_? 7
Guercio A, et al. Cell Biol Int 2012; 2: 189-194. Ky B )y .

(_7\"5‘?7 20% develop OA

Since 6-8 years old

IVDD #2 [F 45 7
Sakai D, et al. Biomaterials. 2003;24(20):3531-3541.
Yang F, et al. Molecular Therapy. 2009;17(11):1959-1966.

20% develop RF 43 LN
=

R 4

Chronic Kidney Disease i |+ 7~ 7 ## BRB
Boyd LM, et al. J Vet Intern Med 2008;22:1111-1117
Quimby JM, et al. Vet J. 2015 Jun;204(3):241-6.

Since 5-7 years old

Central or peripheral nervous system lesions * % 27 % 447 71278
Ryu H, et al. J Vet Sci 2009; 4: 273-284.
Ghoreishian M, et al. J Oral Maxillofac Surg 2013; 3: 577-587.

AKPH: FRIG (2 ~T5) FH

Treatment of cardiomyopathies = % 7 ﬁm’}? Lo d oo U s B & gﬁﬁ‘f; o ¥

Pogue B, et al. J Small Anim Pract 2013; 7: 361-366.
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Outcome of Allogeneic Adult Stem Cell Therapy in Dogs Suffering from Osteoarthritis

and Other Joint Defects
Shah et al. Stem Cells International, Volume 2018, Article ID 7309201, 7 pages

Grading Radiographic features OA

Grade 0 No abnormalities No features of OA
Grade 1 Minute osteophytes Doubtful
Grade 2 Definite osteophytes Minimal
Grade 3 Diminished joint space Moderate
Grade 4 Greatly diminished joint space + sclerosis of the subchondral bone Severe

*Adapted from Arden and Nevitt [25], Best Practice and Research Clinical Rheumatology.

Age group Grade 2 Grade 3 Grade 4 Lameness Pain Functional disability
A: 0-5 years 14 14 14 1 (.n()rnlﬂ?) 1 (n.() pﬂir.l) 1 .{n()nnulf‘r
B: 6-9 years 15 40 6 2 (mtel-nuttent) 2 (mild Pall-"l) 2 (shghtl-y stiff)
3 (persistent) 3 (severe pain) 3 (stiff)
C: 10-13 years 3 12 16 4 (non-weight bearing) 4 (severe pain) 4 (very stiff, unwilling to walk)
D: 14-16 years 0 7 22 5 (ambulatory only with assistance) 5 (severe pain) 5 (need assistance to walk)

# Adapted from Black et al. [6].
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Score Symptoms
1 Excellent improvement 35
2 Good improvement 30 -
3 No difference
R Worse 25 A
5 Considerably worse or death 20 -
(rABLE 5: IA injection and quality of life score with respect to the agﬂ
groups. 15 1
Age group QOL1j§ QOL2 QOL3 QOL4 QOL5 10
A: 0-5 years 27 9 0 0 0
B: 6-9 years 30 13 5 0 0 5
C: 10-13 years 14 12 5 0 0
\_ D: 14-16 years 8 1 3 1 Y, 0
- B: 6- C: 10-13 D 14-16
TasLE 6: [V injection and quality of life score with respect to the age
groups. Years
Age group QOL1 QOL2 QOL3 QOL4 QOLS [ | QOL 1 [ | QOL 4
poyan . o ’ M QOL2 B QOL5
. O— yeﬂrs
C: 10-13 years 14 11 5 0 0 o QOL 3
D: 14-16 years 3 9 1 0 0
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Intra-articular Administration of Allogeneic Adipose Derived MSCs Reduces Pain and Lameness

in Dogs With Hip Osteoarthritis: A Double Blinded, Randomized, Placebo Controlled Pilot Study
Chad B. Maki et al. Frontiers in Veterinary Science, August 2020 | Volume 7 | Article 570
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Adipose-derived mesenchymal stem cells and platelet-rich plasma synergistically

ameliorate the surgical-induced osteoarthritis in Beagle dogs
Yun et al. Journal of Orthopaedic Surgery and Research (2016) 11:9
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A Regenerative Approach to Canine Osteoarthritis Using Allogeneic, Adipose-Derived

Mesenchymal Stem Cells. Safety Results of a Long-Term Follow-Up
Eva Kriston-Pal et al. Frontiers in Veterinary Science, August 2020 | Volume 7 | Article 510
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ki ® Conclusions 05

1. Our data presented in this paper suggest that MSC transplantation results in
improvement of motion. The results showed that 83% of the OA patients improved
or retained improvement in lameness.

2. Osteoarthritis cases in joints other than the elbow (knee, hip, ankle, and hock) were
also evaluated. Eighty four percentage of the evaluated dogs retained their improved
condition after the 4-5-year follow-up.

3. MSC transplantation does not appear to be associated with an increase in
malignancies or other diseases, and no other adverse effects emerged due to MSC
injection. These findings are underpinned by: (1) the published literature that
supports that MSC is not a tumorigenic cell type; (2) published findings that local
injection into the joint results in the adherence of MSCs to the damaged cartilage
with no reported evidence for their migration outside of the treated joint.
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Pe % SR £ IRLIU T P2 £ m $%32eCD105, CD73 and CD90,
e 7 ¥ % I CDA45, CD34, CD14 or CD11b, CD79a or CD19 and HLA-DR.
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by the Mesenchymal Tissue Stem Cell Committee of the International Society for Cellular Therapy (Dominici et al:
Cytotherapy, 2006)
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Stem cell markers are genes and their protein products used by scientists to isolate and identify
stem cells. Stem cells can also be identified by functional assays.

Head and neck
CDa4*

; 3 CNS
Q’q CD133*

£

Breast $ "\ Melanoma
i . 3 N— =
CD44 high e y [ ABCB5
CD24 low / =

Bone marrow | 1

CD34" ol | Lung

c-kit* ‘_\) \b \ CD133*

FeyRII/ITY =

Pancreas

CD44*
g BY —=* CD24'
ESA*

(4
—
:}—‘ Colon
y CD133*

Grl(int)

Liver

’ |
CD133" t‘r

b

CD90 CD133
CD34 CD93 (C1Rqp)

Ly-6A/E (Sca-1)

Thrombopoietin: TPO

CD309 (VEGFR2) Self-renewal

BN Stem cell factor: SCF

CD184 (CXCR4) Proliferation &
Differentiation

CD271 (NGFR)

, Transforming growth
s ' factor-pg: TGF-g

X\

CD135 (FIk-2) e Cell-cycle Dormancy
COE3 (MOR-1) Angiopoietin-1: Ang-1

Hematopoietic Stem Cell Cell-cycle Dormancy

Recent advances in hematopoietic stem cell gene therapy.
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2. $ 32 ¥]% : Culture environment, CO, concentration, Culture plate ...
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1. Mycoplasma detection
2. Pyrogen test
3. Sterility test
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