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Kellgren
& Lawrence
Grade'

Patient Ratio

Duration

Current
Treatment
Paradigm

Initial joint
space narrowing

X%

Non-steroidal anti-inflammatory drugs (NSAIDs), corticosteroids,
hyaluronic acid (HA), Ccox2 inhibitors, sysadoas

Increased joint
space narrowing

Temporary pain relief
(need for frequent repeat administrations)
Inability to treat the underlying cause
(Degeneration continues)

Side-effects (gastrointestinal, cardiovascular, renal)

[
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Y %

Y years

Treatment
Gap

Unmet Medical Need

Progressive joint Bone-on-Bone

space narrowing

Z%

Zyears

Joint arthroplasty

Last resort for OA patients with end-stage disease
High surgical and rehabilitation costs
Prolonged joint pain and rehabilitation period
Potential need for a second surgery

Death in surgery for elderly and vulnerable patients
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There are multiple and often
overlapping phenotypes in
populations with OA

OA'is a heterogeneous and low-grade
mechano-inflammatory disease with
multiple etiologies and emerging
phenotypes

There is No One Natural History of
Osteoarthritis




FIOOOResearch F1000Research 2019, 8(F1000 Faculty Rev)-2091 Last updated: 12 DEC 2019 SECONDARY
PHENOTYPES

'.] Check for updates
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INTRA-
ARTICULAR
PHENOTYPES

REVIEW

Crystal disease
phenotypes

Articular cartilage
phenotypes

Recent advances in understanding the phenotypes of

Traumatic injury (i.e.
cruciate ligament) driven
phenotypes

)

Synovitis driven
inflammatory
phenotypes

—

osteoarthritis [version 1; peer review: 2 approved]
Resolved previous

Ali Mobasheri ' 14, Simo Saarakkala2, Mikko Finnila2, Morten A. Karsdal?, Solved previ

arthritis phenotypes

Anne-Christine Bay-Jensen®, Willem Evert van Spil®:6
driven phenotypes

Metabolic
disease
phenotypes

Ageing and
senescence driven
phenotypes

Endocrine
disease
phenotypes

SYSTEMIC
PHENOTYPES

Subchondral bone
phenotypes

Meniscal-associated
phenotypes

Ligament and
tendon laxity
phenotypes

Sarcopenic
phenotypes

Varus and valgus
mal-alignment
phenotypes

PHENOTYPES
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Multiple OA Ph

notypes and Intra-Articular. Injections

Osteoarthritis

Ageing-dr?%‘r& Cartila e-d%ven; HA
phenotype phenﬁ;f%)'% a
HA SYSADOA \ / SYSADOA

Slide courtesy of Professor Alberto
Migliore
Rome, Italy

CS, Low dose The role of metabolism in the
NSAIDs Synovitis-driven Subchondral IS Oalo R elalela YIS  pathogenesis of osteoarthritis
inflammatory phenotype bone phenotype

Ali Mobasheri'?, Margaret P. Rayman’, Oreste Gualilio®, Jérémie Sellam®*,
Peter van der Kraan’ and Ursula Fearon®
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Summary of OARSI, ESCEO and ACR
Osteoarthritis Treatment Guidelines
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According to theexperts...

Everyone should receive education
to be active, exercise, & manage
their weight

Some may benefit from drugs
or intra-articular injections

=He=s.

Few need surgery

=He=Ne =He=H
=ie =llje=il¢
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HonsselectiveNSAIDS COX2-selective NSAIDs
Diclofenac

Ibuprofen Celecoxib

Naproxen Rofecoxib?

— Inflammation — Haemostasis — Protection of — Cell proliferation
— Pain gastric mucosa — Angiogenesis
— Metastasis
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Dilemma of Adverse Effects of Paracetamol-and NSAIDs-for Treating OA

Intervention Effect size (95% Crl)
N S A I D & Paracetamol <2000 mg o -0-08 (-0-41100-27) |
S Paracetamol 2000 mg - -0:17 (-0-66 to 0-32) > p=0-83
P t I Paracetamol 3900-4000 mg* —.— -0-17 (-0-27 to-006)| J
ar aC e al I I O Rofecoxib 12-5 mg — -0-43 (-0-50 0 -0-35) ]
Rofecoxib 25 mg* - -051(-0-58t0-043)| ) p=0-46
° L|m|ted analges|c eﬁect Rofecaulb50mg - 062 (-0-8410-039) J
Lumiracoxib 100 mg —— -0-34(-0-4410-024)
. . Lumiracoxib 200 mg* L -0-34(-0-43t0-0-25) > p=0-24
® Potentlal Slde eﬁects Lumiracoxib 400 mg —— -0-43 (-05710-028)|
- - Etoricoxib 30 mg —a — -0-49 (-0-61t0-037)|
.
. Gastrointestinal ey 50mg* P o058 (omt0043)] 55077
° 1 Etoricoxib 90 mg — i — -0-61(-0-90t0-0-33) J
7/ Kld n ey Diclofenac 70 mg » -0-22 (06110 0-16) |
// e Cardiovascular Diclofenac 100 mg S P -034(-05810-010)| ) P=0-031
Diclofenac 150 mg* —— -0.57 (-0-60 to -0-46) J
Celecoxib 100 mg —a— -016 (-0-29 to-0-03)|
Celecoxib 200 mg - -0-36 (-0-41to-0-32) > p=0-030
Celecaxib 400 mg* —-— -033 (-0-4510-0-21) J
Maproxen 750 mg bl =005(-04210037) 1> p=0-026
Naproxen 1000 mg* —— -0-40 (-0-47 to-0-33)| |
Ibuprofen 1200 mg - -0-30 (-0-84t0 0-25) “> p=050
Ibuprofen 2400 mg*® — - -0-43 (-0-55 t0o-0-31)
Da Costa, Lancet, 2016 ’
Zhang W Ann Rheum Dis. 2007 125 10 075 05 025 0 02 0L
«— —

Favours active treatment Favours placebo
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NSAIDs, COX Selectivity and Risk Profiles

ketorolac
[ indomethacin
[ ketoprofen

[ aspirin COX-1
[ ] fenoprofen
I meclofenamate
I naproxen NSAIDs, COX Selectivity, and Risk Profile
sulindac |- nabumetone Cardiovascular Risk
|buprof¢?n.| Stroke Perforation
 celecoxib Thrombosis Bleeding
d|clofena= Myocardial infraction Gl ulcer
_ . Congestive heart failure
nimesuticte!o TN Discontinuation
etodolac [N Discontinuation Vomiting
difunisal IR Hypertension Nausea
rofecoxib [ NEG—— Edema Heartburn
| | | | 1 I | Dyspepsia
-3 -2 -1 0 2 2 3 |

Log(IC50 Ratio, Whole Blood Assay COX-2/1)

* Varrassi, G., Pergolizzi, J.V., Dowling, P. et al. Ibuprofen Safety at the Golden Anniversary: Are all NSAIDs the Same? A Narrative Review.
Adv Ther 37, 61-82 (2020). https://doi.org/10.1007/s12325-019-01144-9



The 2019 OARSI Treatment
Guidelines.take several
comorbidities into account to
offer comprehensive and
patient-centered treatment
profiles for individuals with
knee, hip, and/or
polyarticular OA
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Osteoarthritis and Cartilage 27 (2019) 1578—1589

Osteoarthritis suomumns

and Cartilage OA

OARSI guidelines for the non-surgical management of knee, hip, and [ |
polyarticular osteoarthritis S

R.R. Bannuru { ', M.C. Osani 1, E.E. Vaysbrot #, N.K. Arden # §, K. Bennell ||,
S.M.A. Bierma-Zeinstra 9 #, V.B. Kraus i1, L.S. Lohmander i1, J.H. Abbott §5, M. Bhandari | |,
FJ. Blanco 9 ##, R. Espinosa {{{ {, LK. Haugen 5§, J. Lin ||||||, L.A. Mandl {9,

E. Moilanen ###, N. Nakamura {111, L. Snyder-Mackler 11+, T. Trojian §§5§,
M. Underwood ||| /||| 994, T.E. McAlindon f
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OARSI 2019 Treatment Algorithm

1. ldentify location of OA
2. Diagnose comorbidities

3. Assess clinical status

a.
b.

Pain, function, stiffness
Effusion, instability, malalignment

4. Assess emotional and environmental status

a.
b. “Health beliefs and expectations
C.

d. Sleep quality

Social network

Mood




Athens
5-10ctober 2023

Good Clinical Practice Statements

* Included:

= Weight management: recommended for cerfain patients (BMI =30 kg/m?) as part-of a
healthy lifestyle

= NSAID risk mitigation: advises lowesStspossible dose of any NSAID for,Shert treatment
duration in patients with comorbidities

= Intra-articular treatment: describes the short-term vs. long-term utility and safety of IACS
vs. IAHA

= Pain management program: suggests multidiseiplinary and holistic options for
chronic/widespread pain
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Multimodal and multidisciplinary management

regime should accompany IA treatment for knee-OA

Drugs
https://doi.org/10.1007/540265-022-01773-5

THERAPY IN PRACTICE m
Civesk for
pdates

Multimodal Multidisciplinary Management of Patients with Moderate
to Severe Pain in Knee Osteoarthritis: A Need to Meet Patient
Expectations

Nicola Veronese'® . Cyrus Cooper? - Olivier Bruyére? . Nasser M. Al-Daghri® - Jaime Branco? - Etienne Cavalier® -
Sara Cheleschi” - Mario Coelho da Silva Rosa® - Philip G. Conaghan® - Elaine M. Dennison? - Maarten de Wit™.
Antonella Fioravanti” - Nicholas R. Fuggle? - Ida K. Haugen'' - Gabriel Herrero-Beaumont'? - Germain Honvo'2 .
Andrea Laslop™ - Radmila Matijevic'*'¢. Alberto Migliore” - Ali Mobasheri®'81920.21.22.23 | jaan-Pjarre Pelletier®* -
Maria Concepcion Prieto Yerro?® - Régis Pierre Radermecker?® - Francois Rannou®” . René Rizzoli®® .

Jean-Yves Reginster?

Accepted: 25 August 2022
©The Author(s) 2022

Key Points

Knee osteoarthritis is a common and disabling condition
in older people. The guidelines suggest the use of non-
pharmacological and pharmacological approaches, but
the use of multidisciplinary and multimodal approaches
is still underexplored.

The European Society for Clinical and Economic
Aspects of Osteoporosis, Osteoarthritis and Musculo-
skeletal Diseases (ESCEO) performed a review of a mul-
timodal/multicomponent approach for knee OA therapy,
finding that it is a particularly appropriate solution for
the management of patients affected by knee OA, includ-
ing those with pain and dysfunction reaching various
thresholds at the different joints.

In this work, we provided patient-centered perspectives
for the management of knee OA., based on the concept
that a multimodal, multicomponent, multidisciplinary
approach, applied not only to non-pharmacological treat-
ments but also to a combination of the currently avail-
able pharmacological options, is probably the best option
available.
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Holistic Approaches.to Enhance IA Treatment
Self Healing and Augmented Biology
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Physmloglcal Concept of Self-Healing

Stress triggers
for musculoskeletal pain
- When a stress trigger occurs, body homeostasis .

IS, or is perceived to be, threatened

« Self-healing in the context of acute and recurring
musculoskeletal pain is the innate ability of the
body and mind to promote mechanisms to
return to equilibrium, in order to help relieve
pain induced by various triggers

A 4

Pain Self-Healing
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Integration of theselfhallnglaugmented biology concept
into patlent care pathways for musculoskeletal pain

Promotion of self-healing/
augmented biology

Absence of pain

Lost productlwty Yoga Exercise
at work AUGMENTED
BIOLOGY
Elelctro_— Infrared
analdeil radiation
therapy
Wearable Stiffness :
monitors modulators
Musculoskeletal pain
should not get in the
) way of life
Lower quality
of life

Mobasheri et al. IASP 2022.
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Self- Heallng in the Management of Musculoskeletal Pain

Self-healing in the context of """"“::.:’;z:‘;ﬁ' """" . \
i Body networks PSVCh°|°9V @ Nutrition
acute and recurring - X

musculoskeletal pain is the ';::::: . : m:::::::,,n

innate process of the body Nam, @ @ obility
and mind, to promote body

networks to return to S Wil

equilibrium and relieve pain . . °‘
evices ExerC|se
0 @ """" Optimize -
Multi-modal

therapies

McSwan et al. Journal of pain research. 2021.
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The Concept of Self-Healing-Body Networks

Joursial of Pain Résearch Dove:

3 COMMENTARY
“Self-Healing”: A Novel and Integrated Multimodal
Concept for the Management of Musculoskeletal Pain

Ali Mobasheri®'™

Physcs and Tochnologr: o Ou, L9001 Fnond: Deparimans of
Vinka, LE08408, Lshunri: ' The
S Guanguhou. 310080,
Pate Mearn Esigemioiogs Universiey o ige.
Lege. 4200, Betgum
Al Motashart Prpics s Techm Universty of Gubs, Gul FL0914.
Fisnd, Emai sk mobassars@outf

bty workdwid. The mnsber of people with MSK conditions s

bette tools fo both paients and medical practitioners. A recent papes by MeSwan. Gudin and co-subors stroduces fhe comept of the

immate sbiity of the by to “self-beal” throgh five by metworks. whils being optmseed by miegsative mult-wodal medicin and

natural remedies ranging foem the physical 10 peychological that are stting o be incorporited o clinical maagement dod

resment gidelines

CooduuuL “Self-Healing” is a new coocept for MSK pain munagement and reinforces the poseutial f3¢ iegrating multi-modal
thremgh open

Mmmmmw rupipsamen.

Comment

According to the World Health Organization (WHO) more than 1.7 billion peole suffer from nmsculoskeletal (MSK)
conditiofs"” MSK:
(OA) being e leadine causes OF lgscal diabiiy globally. w!hnprn.llmu( 700 million and 500 million peogle.

respectively** Ageig. increasing it the pumber of people with
MSK conditions s apadly ine disabality MSK disorders the
et decades. 1SK disceders cpe practitioners
patients, with ® of cases ™*
MK comtions e typicall iz by i, whkch ty and persistent, with
destenty and veralleve of fctioning. rou of ¥ * Traditionally. MSK

However, many of
the curently available pain medications have significant side-<fliects and adverse impacts on the cardiovascular, reval and
syt The opoid epideic has also bighilgaed s st mecical ned fo pin managesat bigh-
it for developing. umismodal

A tecent review paper by MeSwan, Gudin and co-aurhors has mroduced the “Self-Healing” concept for mmm

management * In this papes, the authors discuss the role of s anlti-modal and iateg i
MSK poin management '* They emphasize the increased use of altemative and complementary treatments by puwms
and the need for inregration of nanual remedies i clinical management and weament guidelines. Aside from bigh-
lighting the role of altemative and complementary treatments they propase the novel and plansible concept that the
I body has an innate capacity to “self-beal” and that this ability can be optimized by the use of integrative mdical

Tourmal of P Rasawrch 302518 30933481 3479
Recsmed 16 Augst 2002 o wram
At 10 Oceone 2072 = 5
Ptk | Nowsmces 202 e -k

Multi-modal integrative medicine therapies can
boost the body's innate ability to self-heal

Natural == ’ Psychology
Ncaditional Ghinese [/ \ CBT, Mindfulness,
medicinagMenthol, |\ ) Visualisation
Cannabidiol B, — £ Meditation
Nutrition - Exercise
Plant based diet, | { {IH L}; | Moderate exerci§8,
Weight loss. A Y/ Posture, Yogd
B/D vitamins. s
Devices 2 Mobility
Transcutaneous electrical { || Physiotherapy.
nerve stimulation |\ % /iy Massage,
(TENS) S Acupunctifes
Microcirculation/ Nervous Psychology Immune Muscular
vi ilation system system relaxation/
modulation contraction
An increase in Relaxation Decreasing Immune Relaxation can
microcirculation response may mental stress response increase supply of
may promote promote can reduce regulates muscle  oxygenlnutrientsto ¢
healing restoration/healing  muscle activity regeneration muscle
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Self-healing and augmented biology, synergistic concepts for musculoskeletal pain:
a literature review

Relevance for patient care
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OA Severity

Window Of
Opportunity
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*End-Stage OA

Time during disease course
Biochemical markers
MRI finding
Radiographic finding
+—> < > < >
Preclinic Early -Stage OA Established OA
al Phase (Symptomatic) . Genetic y ¥ 4

- Predisnesijar

9 « Obesity

« Malalignment
« Other Risk Factors

Accelerated Structural
Abexgested Clinical Changes
Structural Changes

Clinical Changes

Pattern Of Inertia
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THERAPEUTIC ADVANCES in
Musculoskeletal Disease

Original Research
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Early Osteoarthritis Questionnaire (EOAQ):

a tool to assess knee osteoarthritis
at initial stage

Alberto Migliore" ™, Liudmila Alekseeva, Sachin R. Avasthi, Raveendhara R. Bannuru,
Xavier Chevalier, Thierry Conrozier, Sergio Crimaldi, Gustavo C. de Campos,
Demirhan Diracoglu, Gianfranco Gigliucci, Gabriel Herrero-Beaumont',

Giovanni lolascon'"’, Ruxandra lonescu, Jorg Jerosch, Jorge Lains, Emmanuel Maheu,

Souz Makri, Natalia Martusevich, Marco Matucci-Cerinic, Karen Pavelka,
Robert J. Petrella, Raghu Raman and Umberto Tarantino

Ther Adv Musculoskelet Dis
2023, Vol. 15: 1-12

DOI: 10.1177/
1759720%221131604

© The Author(s), 2023
Article reuse guidelines
sagepub.com/journals-
permissions

Correspondence to:
Alberto Migliore

"Adoption of diagnostic criteria of early OA is strongly
encouraged and a specific questionnaire for the whole
management of the clinical features and patients’
outcome might really improve the evolution of OA in the
early stages of the disease, when the treatment is

expected to be more effective.”

A novel EOA guestionnaire
designed for diagnostic and follow-
up assessment

There are no other questionnaires
able to evaluate the EOA at the
moment

A guide to decide when aparticular
pharmacological or non-
pharmacological treatment should
be recommended

This tool would help clinicians to
monitor symptoms to prevent the
progression of the disease,
through non-pharmacological
treatments or lifestyle changes
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Thankyou for your
attention
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