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Artrose definition

A heterogenous group of conditions that
lead to joint symptoms and signs which
are associated with defective integrity
of articular cartilage, in addition to
related changes in the underlying bone
and at the joint margins

Altman et al. Arthritis Rheum 1986;29:1039-1049



Kriterier for idiopatisk knaeOA

Knaesmerter + mindst 1 af 3:
Alder > 50 ar

Morgenstivhed < 30 min

Skurren (crepitation)

Osteofyt

Altman et al. Arthritis Rheum 1986;29:1039-1049, Glyn-Jones et al. Lancet 2015:386:376-87



OA: Rgntgen, graduering

e Grade 1: uncertain changes,
osteophyte beginning to form

e Grade 2: light changes, definite A
osteophyte formation

e Grade 3: Moderate changes,
osteophytes + joints space
narrowing

e Grade 4: Severe changes,
osteophytes + abolished joints
space (bone-on-bone)

Kellgren & Lawrence. Ann Rheum Dis 1957;16:494; Glyn-Jones et al. Lancet 2015:386:376-87
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Din brusks kollagen skal holde din tid ud

Radiocarbon dating reveals minimal collagen turnover
in both healthy and osteoarthritic human cartilage

Katja M. Heinemeier,"? Peter Schjerling,' Jan Heinemeier,” Mathias B. Moller,’
Michael R. Krogsgaard,® Tomas Grum-Schwensen,” Michael M. Petersen,” Michael Kjaer'*

Heinemeier 2016 Sci Tranl Med 8:346 ~ ;
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Joint troubles increase with age

Joint troubles

Difficulty only

Dependence
Prevalence (%)

16-24 25-34 35-44 45-54 55-64 65-74 75-84 85+

Age (years)

Calderdale-study. Badley & Tennant. Ann Rheum Dis 1992;51:366—-71



In the end, it’s all about knees

Wrist, elbow

35 — Shoulder, hand, hip,
ankle, foot

QEE

Prevalence (%)

16-24 25-34 35-44 45-54 55-64 65-74 75-84 85+

Age (years)

Calderdale-study. Badley & Tennant. Ann Rheum Dis 1992;51:366-71



Knee problems in the population > 55 years old

25% of people over the age of 55 will report a significant
episode of knee pain in the past year

10% of adults aged over 55 are affected by painful knee
osteoarthritis associated with mild to moderate
disability

Peat et al. Ann Rheum Dis 2001;60:91-97 , Singh & Lewallen Rheumatology 2013;52: 916-923



Histology of Human Normal and Osteoarthritic Cartilage

OA development

Case 69: Osteoarthritis

decreased metachromasia

fissuring, pitting and flaking
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OA: Billeder gear ikke (altid) ondt m

radiologisk grad (Kellgren)
0 1 2 3-4

% knee-

klager 11 0 14 43

Bagge et al. Ann Rheum Dis 1991;50:535-9
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KnaeOA -risiko

Kvinder med BMI
>27:
Risiko for knaeOA
gges med 15% per

Table 2. Lifetime risk probabilities and 95% CIs for
symptomatic knee OA, stratified and overall*

Lifetime risk percentage

(95% CI)

\ BMI point.2 /

1. Murphy et al. Arth Care Res 2008; 59:1207-13;
2. Anderson & Felson. Am J Epidemiol 1988;128;179-89

Stratified
Men
Women
Race
Black
White
Educationt
Less than high school
High school completed
Greater than high school
BMI, kg/m?*t
<25 (underweight and
normal weight)
25—<30 (overweight)
=30 (obese)
History of knee injuryt
No
Yes
Overall

39.8 (32.2—47.3)
46.8 (41.2-52.5)

50.1 (41.8-58.4)
43.8 (38.4—49.1)

43.5 (37.5-49.5)
51.9 (42.2-61.6)
34.8 (25.8-43.8)

30.2 (23.0-37.4)%

46.9 (39.3-54.5)§
60.5 (53.0-68.1)

42.3 (37.2-47.4)
56.8 (48.4—65.2)]
44.7 (40.0-49.3)

* Symptomatic knee OA is Kellgren/Lawrence scale radiographic
grade =2. 95% CI = 95% confidence interval; OA = osteoarthritis;

BMI = body mass index.




KnaeOA —-risiko efter skade

Meniscectomy + BMI> 30: OR

(13.3 - )

Obesity + Heberden’s nodules + knee
404 - c
Injury: RR 78 (17-354)
5 20- Mﬂ/}/l//
013 1I5 1I7 1I9 22 2I3 2I5 2I7 2I9 3I1 3I3 3I5 3I7 3I9 4I1 4I3 4I5 4I7 4I9 5I1
BMI (kg/m?)

1. Coggon et al. Int J Obesity Rel Metab Disord 2001;25:622—7



Total knaealloplastik — knaeartrosen endeligt

10,000 people in DK have a knee replacement for OA per year

50% of people in the Western World having a knee
replacement have BMI = 30

Singh & Lewallen Rheumatology 2013;52: 916-923



KnaeOA —-risiko efter skade
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Et veegttab ved BMI>30 pa 5 kg
ville reducere TKA med 24%

Odds ratio

0 T T T T T T T T T 1
13 15 17 19 21 23 25 27 29 31 33 35 3
BMI (kg/m?)

1. Coggon et al. Int J Obesity Rel Metab Disord 2001;25:622—7
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Unge med knasmerter



Unge med knaesmerter

Hvorfor er det vigtigt?



Rathleff et al (2013)

Body region % of all adolescents reporting
region-specific pain with
any frequency

Knee, n =953 32.3 (30.6-34.0)

Back, n=713 24.1 (226-25.7)

Shoulder, n =393
Foot, n = 341

133 (12.1-14.5)
11.5(104-12.7)



Rathleff et al (2013)

Hvor har de unge ondt?

Male
Back: 19.4% (17.1-21.7%) () Head:3.2% (2.2-4.2%)
bt ~ Shoulder: 8.7% (7.1-10.4%)
Chest: 2.0% 1.1-2.8%) [ | )
f [ | \
o / i . Elbow: 3.2% (2.2-4.2%)
Stomach: 1.1% (0.5-1.7%)/ ~/ | {
Hf /" ( j \ Forearm and hand: 3.6% (2.5-4.7%)
VA Female
W [
Lk |
Thigh: 3.7% (2.6-4.8%) | j"'; / Hip and groin: 4.2% (3.0-5.3%)
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Z & f - Shoulder: 16.
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RIsk-factors for time-loss injury

High Injury Incidence

in Adolescent Female Soccer

Mikkel Bek Clausen,*"* MHSc, Mette Kreutzfeldt Zebis,'*S PhD, Merete Moller,! MHSc,

Peter Krustrup, ¥ PhD, Per Holmich,’ MD, Niels Wedderkopp,** PhD,

Lars Louis Andersen,tt PhD, Karl Bang Christensen,** PhD, and Kristian Thorborg,’ PhD
Investigation performed at Amager Hospital, University of Copenhagen, Copenhagen, Denmark

Injury risk associated w/ average exposure

160

80 A
60 -
40 A

20 H

Estimated number of injuries per

#eokd
o

71 time-loss injuries per 1.000 hours

ies per 1.000 hours

< 1h/wk

1-2 h/wk

2-4 hf/wk 4-6 h/wk >6 h/wk

Grouped according to average exposure in injury-free weeks



High Injury Incidence
in Adolescent Female Soccer

Mikkel Bek Clausen,*"* MHSc, Mette Kreutzfeldt Zebis,*$ PhD, Merete Maller,! MHSc,

Peter Krustrup, ¥ PhD, Per Holmich,! MD, Niels Wedderkopp,** PhD,

Lars Louis Andersen,tt PhD, Karl Bang Christensen,** PhD, and Kristian Thorborg,’ PhD
Investigation performed at Amager Hospital, University of Copenhagen, Copenhagen, Denmark

TABLE 1
Injury Incidence Rates”
Injuries, Incidence
Variable n (%) Exposure, h Rate (95% CI)
All injuries 424 (100.0) 27,746 15.3 (13.1-17.8)

“Incidence rate is given as the number of injuries per 1000
hours of exposure.




Fodbold er ikke bare sundt!

Knee Injuries are a major problem (clausen et al., 2014)
Alvorlig skade

Tal
i >4 uger veek fra fodbold pga. skade
region (Clyso;) rate ratio (=4 weeks absence)
Lower Knee 68 25% X20-30%) 2.5(1.9-3.1) 16%
extremities Acute 44 , 2.1) 14%
Overuse 24

‘;\\ 1.3) P<0.01 21%
4

2 . .










Alvorlige skader | fodbold!

Menisk and ACL skade




Konsekvenser af alvorlige knaeskader

Tidligere ACL eller menisk skade associeret med
tidlig knae-artrose (rgntgen verificeret)

Figure 1. Prevalence of radiographic knee osteoarthritis in
population and after injury

Woinen soccer ACL inj 12 y follow-up  Men & Women meniscus inj 15-20 v follow-up
Men scccer ACL inj 14 v follow-up/

60
NN /

40 ¥

15-24 25.34 35-44 45-54 55-62 ' 65-74 ' 75-84
Age class

Kindly provided by Stefan Lohmander, Department of Orthopedics,
t.und, Sweden. From [10**,11,12*,13°""].

Roos et al (2005)



Risiko faktorer for alvorlige knaeskader

KNEE

Risk factors for acute knee injury in female youth football

Martin Hiigglund'2© - Markus Waldén?~+

Hos 4556 unge piger i 12-17 ars alderen
* Alder>14 ar (HR 1.82)

* Familieer disposition (HR 1.87)

* Knee gener ved baseline (HR 2.06)




Nogle af konsekvenserne ved alvorlige
knaeskader kan ikke endres

Derfor...

1. Establishing
the extent of the
injury problem

2. Establishing
the aetiology
and mechanism
of sports injury

4. Assessing its

effectiveness by
repeating step 1

3. Introducing a
preventive
measure

Van Mechelen et al. 1992



Risiko faktorer for skade

Extrinsid RSl
the extent of the
(udefraky injLiy prebiem

u Envirpﬂ

4. Assessing Iis
effectiveness by
repeating step 1

2. Establishing
the aetiology
and mechanism
of sports injury

3. Introducing a
preventive
measure

Van Mechelen et al. 1992




Effect of specific exercise-based football injury
prevention programmes on the overall injury rate
in football: a systematic review and meta-analysis Lo ol

e journat o pOFt
of the FIFA 11 and 11+ programmes & Exercise Medicine

Kristian Thorborg,'* Kasper Kiihn Krommes,'® Emest Esteve,*> Mikkel Bek Clausen,®
Else Marie Bartels,” Michael Skovdal Rathleff*?

BJSM

SYSTEMATIC REVIEW AND META-ANALYSIS INCLUDING 6 RANDOMISED CONTROLLED TRIALS COMPARING THE FIFA
INJURY PREVENTION PROGRAMMES WITH A CONTROL (NO OR SHAM INTERVENTION) POOLING 6574 INDIVIDUALS
PLAYING FOOTBALL AT THE RECREATIONAL/SUBELITE LEVEL, EXPOSED T0 510,055 HOURS OF FOOTBALL ACTIVITY

AND ENDURING 2454 INJURIES IN TOTAL.

FIFA 11+ FIFA 11
INJURY-PREVENTING PLAY IT s AFE A PREVENTIVE EFFECT
. EFFECT BY REDUCING FROM THE FIFA 11 .
FOOTBALL INJURIES IN PREVENTION PROGRAMME

RECREATIONAL/SUBELITE WITH FIFA 'I "+ ALONE COULD NOT BE
FOOTBALL BY 39%. DOCUMENTED.

THE FIFA 11+ PREVENTION PROGRAMME REDUCES THE TOP FOUR MOST PREVALENT FOOTBALL INJURIES
KNEE ANKLE HIP & GROIN HAMSTRINGS

48% REDUCTION 32% REDUCTION 41% HEDIICTIUN 60% REDUCTION



Ankel forstuvninger
Muskelkoordination - iboende

D: runner’s pose E crossed leg-sway

30-50% |
Gentagne
forstuvninger ved

denne type traening
(Doherty et al., 2017)




Ankel forstuvninger -
Skadesmekanisme

(Lysdal et al., unpublished)

subtalar
joint
axis

ground
reaction

force
moment

arm


https://www.google.dk/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiR4b6DoajbAhXGJJoKHRdMA_AQjRx6BAgBEAU&url=https%3A%2F%2Fda-dk.facebook.com%2Fspraino%2F&psig=AOvVaw3gRX85m7t697o_4SW8gF1V&ust=1527591756958627
https://www.google.dk/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiR4b6DoajbAhXGJJoKHRdMA_AQjRx6BAgBEAU&url=https%3A%2F%2Fda-dk.facebook.com%2Fspraino%2F&psig=AOvVaw3gRX85m7t697o_4SW8gF1V&ust=1527591756958627

Ankel forstuvninger -
Skadesmekanisme

/4

(Lysdal et al., unpublished) v

subtalar
ground joint
reaction axis
force

moment

arm

> lateral slide
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Ankel forstuvninger
Skadesmekanisme - udefrakommende

/|

(Lysdal et al., unpublished) v

b
ground
reaction
force
subtalar subtalar
ground joint joint
reaction axis ax18
force
moment moment
arm arm

> lateral slide
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ACL skadesmekanisme
(iboende)
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V0L-5T EMG preactivity difference (%)

Muskelkoordination - iboende?
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Zebis et al., 2016



40-70% |
ACL skade

Af denne type traening

(Webster et al., 2018)



ACL skadesmekanisme
(udefrakommende)

muscles Posn;on o body body Point of ‘no return’  muscles
involved sarety position position involved
back normal lordosis | forward fiexad,
rotated opposite side
hips extensors flexed adduction flexars
ahductors neutral abduction internal rotation adductors
gluteals adduction, |liopsoas
neutral rotation
Knee flexors flexed less flexed, valgus ':':;Tg“
hamstrings q i
vbial plantar flexors neutral internal or external dorsifiexars
rotation
anding  gastrocnemius 7 both feetin control | one foot out of control peroneals
pattern  posterior tibialis balanced | unbalanced tibialis anterior
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SORC-C

Sports Orthopedic Research Center - Copanhagen

Hvidovre
Hospital

[/0\} Research in OsteoArthritis Denmark
\w °) Prevention and treatment through the lifespan of patients

Knzartrose -
Ledbevarende kirurgiske interventioner

Per Hiilmich

Sports Orthopedic Research Center - Copenhagen (SORC-C)
Department of Orthopedic Surgery, Hvidovre

University of Copenhagen, Denmark

i

S Dol |0C Research Center Copenhagen

’ - Research Centre for Injury Prevention and Protection of Athlete Health




SORC-C = 30-70&

» Anske om tysisk aktivitet
[l o Lolt, vandre, danse, havearbejde, tennis.....
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Cochrane review of randomised controlled trials that compared surgery to non-
%. S surgical interventions in people with symptomatic mild to moderate knee
rosplta osteoarthritis

Palmer et al Cochrane database syst rev July 2013

= No placebo-or sham-controlled trials of surgery

= [Inly low quality evidence that there may be no difference between
arthroscopic partial meniscectomy surgery and a home exercise program

= Thereis uncertainty around the current evidence to support or oppose the
use of surgery in mild to moderate knee osteoarthritis

ROAD



SUREL :
SRR Metaanalyses (13 RET'S)
il Lo Brignardello-Petersen et al, BMJ Open 2017

» [Irthopaedic guidelines recommend that the first line of treatment in
patients with degenerative arthritis of the knee should be conservative, for
instance with physiotherapy

= [Inly arthroscopy if conservative treatment fails

= || of the I3 RCTs failed to adhere to these accepted quidelines

= [Patient selection in these | studies may not represent the typical
indications for arthroscopy

Liebs et al, Arthroscopy 2018

P ROAD |



SURC-C Metaanalyses (13 RCT's)
= B Brignardello-Petersen et al, BMJ Open 2017

Hospital

= [omparing studies with prior physiotherapy to studies in which it was not
mandatary

= Statistically significant effects favouring arthroscopy in terms of pain in
the short term, and function both in the short and the long term

= [luestions the external validity of most of these RCTs

= .alsothe resulting "strong recommendation against the use
of arthroscopy in nearly all patients with degenerative knee disease”

Liebs et al, Arthroscopy 2018

P ROAD |
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SURC-L

Sports Orthopedic Research Center - Copenhagen

Hvidovre
Hospital
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Sports Orthopedic Research Center - Copanhagen
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Stamcellebehandling hos dyFﬂ§ -

- hvad ved vi og kan vi

Lise C. Berg, dyrlzge PhD - lcb@sund
Lektor pa Institut for Klinisk Veterina

Research in OsteoArthritis Denmark UNIVERSITY OF COPENHAGEN
: 1 treatmy ! pan of patien FACULTY OF HEALTH AND MEDICAL SCIENCES .
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Den gode nyhed:

STAMCELLE-BEHANDLING I KNAARTROSE VIRKER
(konklusion fra flere meta-analyser og reviews)

Knee Surgery, Sports Traumatology, Arthroscopy (2019) 27:2003-2020
hitps/fdoi.org/10.1007/500167-018-51189

Original Clinical Science—General

@ CromaMark -~

Treatment of Knee Osteoarthritis With Allogeneic
Bone Marrow Mesenchymal Stem Cells:

Injective mesenchymal stem cell-based treatments for knee
osteoarthritis: from mechanisms of action to current clinical evidences

Silvia Lopa' - Alessandra Colombini® - Matteo Moretti'** . Laura d ﬁ}-& _STEM CELLS A Randomlzed contI'O"ed Trlal
% TRANSLATIONAL MEDICINE IR W 1] Aurelio Vega, MD, PhD‘:_ Miguel Angel Martin-Ferrero, MD, PhD!' Francisco Del Canto, [\/‘\D.1 )
Received: 21 March 2018 / Accepted: 14 August 2018/ Published online: 29 August 20| ] Mercedes Alberca, PhD,” Veronica Garcia, BS.% Anna Munar, MD, Lluis Orozco, MD, PhD,® Robert Soler, MD, PhD,?
©The Author(s) 2018 4 Juan Jose Fuertes, MD,* Marina Huguet, MD,® Ana Sanchez, MD, PhD,? and Javier Garcia-Sancho, MD, PhD?
5 iy " y- €
Intra-Articular Injection of Autologous Adipose \
Tissue-Derived Mesenchymal Stem Cells for the REVIEW ARTICLE
Treatment of Knee Osteoarthritis: A Phase Ilb,
Stk it on Randomized, Placebo-Controlled Clinical Trial
Orthopaedic Surgery,
College of Medicine, W00-Suk LEe (9,* HWAN JIN Kin,” KANG-IL Kim (9,4 Gi Beom Kim (9, Wook Jin® . . - 1.
SYMPO)| Gangnam severance A systematic review of the treatment of knee
Hospital, Yonsei University, Key Words, Knee * Osteoarthritis » Adipose-derived mesenchymal stem cell » . . . . .
B s it Srv o) osteoarthritis with intraarticular injection

Allogeneic Versus Autologous Injectable Mesenchymal Stem of mesenchymal stem cells
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HVAD VED VI UD FRA EKSISTERENDE STUDIER I OA? ‘

v SMERTELINDRENDE

v’ BEDRE FUNKTIONALITET

v’ MEN BLIVER IKKE TIL NYT VAV

* VARIERENDE RESULTATER FOR BRUSKHELING (VURDERET MED MRI)

* VIRKNING SVAR AT VURDERE HELT BL.A. PGA. FORSK. KONTROLLER
(saltvand vs. golden standard)

Differentiation toward
other cell types Support of tissue-specific

* S@GER HEN TIL SKADER, MEN

progenitor cells

mnm
FORSVINDER IGEN soocvomraon {411
* TROFISK EFFEKT VIA EXOSOMER OG J ( \ :®
MIKROVESIKLER (Caplan et al 2006) }ﬁ\ T — Reger:r;ﬁve

microenvironment

* IMMUNMODULERENDE
* VAKSTFAKTORER VL
° ANTI-ARVAV / ANTI-APOPTOSE B ibisddidl

Non-immunogenic cells
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HVAD KAN VI?

1.

ISOLERE OG OPFORMERE STAMCELLER FRA MANGE FORSKELLIGE VA&V
Embryonale (ESC), h&amatopoietiske (HSC), mesenchymale (MSC)

UDF@RE BADE AUTOLOGE OG ALLOGENE BEHANDLINGER
| bevaegeapparatet primaert med MSC fra knoglemary, fedtveev eller blod

HVAD MA VI? REGLER | DK (Sundhedsstyrelsen)? EU? USA?

HVAD MANGLER VI?

KUNNE UDVZALGE DEN IDEELLE PATIENT / DONOR? Alder? Andre faktorer?

FINDE BEDSTE BEHANDLINGSTIDSPUNKT (TID FRA SKADE TIL BEHANDLING)?
| klinikken er stamceller ofte sidste valg

DIREKTE SAMMENLIGNING MELLEM STAMCELLETYPER - HVILKEN TYPE ER BEDST
TIL HYAD OG HVOR MANGE CELLER/BEHANDLINGER (IN VIVO)?

FALLES SUCCESKRITERIER? Follow-up periode? Parametre?

FLERE STUDIER
Pt. 126 studier registreret pd ClinicalTrials.gov under OA og stem cell’



STAMCELLEBEHANDLINGER HOS HESTE
 Kommercielt tilgeengelige

* Autologe og allogene

~» Kort vej fra klinik til lab til klinik

* Hgjere krav til effekt

* Fzerre regler

* Mest anvendt i seneskader pt.

Mgl. kontrollerede studier
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Prevention and treatment through the lifespan of patients
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Intra-artikuleer
drug delivery —
et kort review

Lektor Susan Weng Larsen
Institut for Farmaci
Det Sundhedsvidenskabelige Fakultet

KOBENHAVNS UNIVERSITET




o? KOBENHAVNS UNIVERSITET

Intra-artikulaer (IA) drug delivery

- injektion af det terapeutiske aktive stof direkte ind i leddet

Formulerings-
)

fremstillings-
proces
| > & (-
WA 4 v £
| Tibia - :
Geiger et al. 2018 CEP 114. . e | :3:__ L}
g Laegemiddel "

§‘:’

R

Design af laegemidler til IA injektion
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Intra-artikulaer (IA) drug delivery

Fordele ved IA injektion

> hgj koncentration af det aktive
stof ved virkningsstedet

» mindre systemisk eksponering
og faerre bivirkninger

» reducere dosis
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IA drug delivery til behandling af knaeartrose

Status
»Ingen kurative behandlinger

» Effekt af IA injektion af kortikosteroider og
hyaluronsyre produkter diskuteres

» Effekt begraenses af hurtig forsvinding af
oplast leegemiddelstof fra leddet

Udvikling

» Skreeddersyede depot-baserede drug delivery
systemer til optimering af leegemiddelstoffets
performance i det syge led
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Design af drug delivery systemer til IA injektion

Sammenspil mellem delivery systemet og det syge led

Drug delivery system

lzegemiddelstof-
afgift

nedbrydning
Drug

f

Drug proteinbundet

Synovialvaeske (SF) Synovialmembran
Ultrafiltrat af plasma Extracellulaer matrix
+ hyaluronsyre (HA) Diffusionsbarriere
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Potentielle TIA depot drug delivery systemer

Delivery system

i &
Suspension ‘
Nanospheres ~ Nanoca psules

Polymeric nanopamcles

Mikrosfaerer

Polymeric nanocarriers

Polymeric micelles Dendrimers

%@

Hydrogel nanopamcles

Olieoplgsning
Nanopartikler

Liposomer

Lipid nanocarriers

Solid lipid nanoparticles

\

Phospholipid micelles

Hydrogel
Lipogel

Delivery systemer giver mulighed for

> at optimere effekten af "gamle kendte
stoffer”

» at overvinde barrierer for udviklingen
af nye farmakologiske behandlinger

Conniot et al. 2014 Front Chem 2, 105.

injicerbar
oplasnin

<P

Stimuli
pH eller temperatur
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Mikrosfeerer af triamcinolonacetonid (TA)

Zilretta® (Flexion Therapeutics) e
Suspension af ~45 ym mikrosfeerer (PLGA
polymer) indeholdende sma TA-krystaller lues

- udviklet til smertebehandling af knaeartrose

Depotprincip Godkendt af

Langsom frigivelse af TA ved dannelse af US FDA 2017
nanokanaler pga. PLGA nedbrydning

Kliniske studier viser

Sammenlignet med TA krystalsuspension , A
PLGA (poly lactic-co-glycolic acid)

(40 mg i1l ml) o

> forleenget tilstedevaerelse af TA (12 uger % O H
efter IA injektion af 32 mg i 5 mL) HO mgk
»lavere plasmakoncentration og systemisk T
eksponering af TA \ times éach unit repeats. j

Paik et al. 2019 Drugs 79, 455 Review
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Diclofenac prodrug til IA injektion

Formal  JOINT

pH7.4
Injection

At udvikle et nyt IA Prodn e L m
depotlaegemiddel af \ ‘ OXE’";;J:\'

—————
—
d
~

diclofenac med e

| ._ . »> \\
!angvarlge anti o s CC :
= solid prodru ® “ o
inflammatoriske og Rl @/\r - o
analgetiske effekter .

4 = Plasma

145 .
g =
125 e B

Perspektiv E | T [
Nyt behandlingsprincip = w-:.E..E ......... E ............................................. “II .............. - |

til smertelindring
postoperativ og/eller 2
efter ledskader 1707
Human Horse Dog Rat

== DP-08 W= DP-16 == DP-18 == DP-23 == DP-24

Storgaard et al. 2019. Submitted
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[IA depot drug delivery systemer

Valg af drug delivery system

» Hjelpestoffers/vehiklets egenskaber
(fysisk-kemiske, biokompatibilitet,
bionedbrydelighed, toksicitet)

» Depot egenskaber

» Drug loading kapacitet
> Injicerbarhed

» Fremstillingsprocessen

» Opbevaringsbetingelser
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IA drug delivery til behandling af knaeartrose

Potentiale

» Optimere smertebehandling

» Forbedre funktionsevne

» Forhindre eller forsinke progression af artrose

» Forbedre behandlingsstrategier ved optimal
kombinationsbehandling

Overvejelser

» Hvilke aktive stoffer og kombination heraf er
relevant til IA injektion

» Hvornar skal behandlingen igangsaettes
» Hvilken virkningsvarighed gnskes

» Hvilke kombinationsbehandlinger (f.eks. fysisk
treening eller kirurgiske indgreb)
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Brug af radiologiske billeder til at

feenotype knaeartrose
af
Mikael Boesen, Radiolog, PhD

Professor
Kgbenhavns Universitet Hospital
Radiologisk afdeling,

" Bispebjerg ! Frederiksberg gy |
Hospital | Hospital |
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Bispebjerg og Frederiksberg Hospital

Knhee

Imaging key points

Start always with a Knee X-ray In at least 2 planes

«  Basic views: PA & lateral
*  Must be weight bearing to accurately assess joint space

*  Skyline or Schuss view: evaluation of patella & PF joint —
NOT standard - only in specific indications
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< Dense bone

= Soft tissue

> Fat

|
PART OF

GREATER

CoPENHAGEN
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Bispebjerg og Frederiksberg Hospital

Distribution of common appendicular arthritities

(0 YR (T TQ (T

OA RA CPPD

Typical distribution of arthritis in the knees

Resnick, D: Diagnosis of Bone and Joint Disorders (6 volume sets)

[ {c] [o] ]
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Bispebjerg og Frederiksberg Hospital

Osteoarthritis changes on the X-ray

Normal mineralization
Nonuniform loss of joint space
Absence of erosions
Subchondral new bone formation
Osteophyte formation

Cysts

Subluxations

Unilateral or bilateral asymmetrical distribution

vV V. V VYV V V VYV V VY

Distribution in hands, feet, knees, and hips; relative sparing of shoulders and

elbows

[ {c] [o] ]
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C
Normal OA KL grade 3




"' Knee osteoarthritis—imaging

KL-4

o

KL

Kellgren-Lawrence classification
Moderate

|The Parker Institute
Frederiksberg

0 2 4 6 8 10 ~wHospital
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Bispebjerg og Frederiksberg Hospital
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156

HO

Horisontal

Lat-Med




Shallow trechlea
> 145°
Crossing sign ,_. ‘

Supra trochlear Flat trochlea
spur l

\

Dysplasia Type A D.Dejour Dysplasia T_vpe B D.Dejour
Double contour Chifr
Lateral :
. LRV H
Double contour Convextty Medial : 1
Hypoplasia
Supra trochlear
spur —
Dysplasia Type C D.Dejour Dysplasia Type D D.Dejour

Open Orthop J. 2012;6:327-39. doi: 10.2174/1874325001206010327. Epub 2012 Jul
217.
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Metabolic OA

Low-grade
inflammation

Post-trauma OA

Local
inflammation

OA Phenotypes

Ageing OA

Secretory
inflammatory

Crystal OA

Innate
immunity

J

OSTEOARTHRITIS

Metabolic: metabolic syndrome (diabetes, overweight etc)

Berenbaum, F Osteoarthritis as an inflammatory disease (osteoarthritis is not
osteoarthrosis!), Osteoarthritis Cartilage, 2013

B The Parker Institute
Frederiksberg
Hospital
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Bispebjerg og Frederiksberg Hospital

Synovial Joints

Bone

—— Periosteum

Ligament
Articular
capsule:

Articulating Fibrous capsule

bone
= Synovial

membrane
Synovial (joint)
cavity (contains
synovial fluid)

Articular OQQoov[%(}o
cartilage ° o |
9 09000 X1

eI\

Articulating
bone

Ligament
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Bispebjerg og Frederiksberg Hospital

“ns

l

.
A Ay

Freire, V., Moser, T.P. & Lepage-Saucier, M. Radiological identification and analysis of
soft tissue musculoskeletal calcifications. Insights Imaging 9, 477-492 (2018)

'REGION
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2 months between first symptom and TKR

OLSEN SVEN GARL PIHL M 00 Aug 1954 0806540479 RF KV.68 mASE0 ms:25

L1200 W 6059 M=1.0 87.0mGywcm? 17 May 2013 08:37:43 Sed i







Knee OA}

Conventional
MRI and
DCE-MRI


PT.%20DataBase%20-%203T%20-%20Kn%C3%A6/060940-0811%20-%20L%C3%A6tgaard%20Jes/0609400811_L%C3%86TGAARD%20JES_20100504_ABS_Reg.Data(2D)/L%C3%86TGAARD%20JES_files/L%C3%86TGAARD%20JESIRE13.jpg

Osteoarthritis and Cartilage 25 (2017) 272—-280

Osteoarthritis ‘ OSTEOARTHRITIS
and Cartilage OA

The association between histological, macroscopic and magnetic @Cmmk
resonance imaging assessed synovitis in end-stage knee
osteoarthritis: a cross-sectional study

R.G.C. Riis 1 1 §, H. Gudbergsen 1, O. Simonsen |, M. Henriksen 1%, N. Al-Mashkur #,
M. Eld #, K.K. Petersen i1, O. Kubassova i1, A.C. Bay Jensen 44, J. Damm 1, H. Bliddal +,
L. Arendt-Nielsen 1+, M. Boesen 1+~

A

Inflammatory &8
infiltration |

Stromal
activation
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Regions of Interest (ROIs)
Frame: 135(2862sec) (s

Sice: 126
)

NS
A % ‘

PdW with Fat Sat T1w 3D GRE VIBE Post- DCE-MRI with BML DCE-MRI with IRE Map
Contrast (Region Of Interest) (Whole Joint)

Frame: 135 (8 62520) [5 HRP Y ad)

e?

Slice: /26.30 : 4
- ¥
e ' gi

¢ ;

I/ Max: 49)
Mean/SE: 93,84
“ WArea: 7,26 mm28

DCE-MRI with BML
(Region of Interest)

MRI




Abnormalities found on scans in
asymptomatic people

Systematic review - 3,110
1,211 -age 20-70 ™~ Disk Degeneration =

Disk Bulging = 87% 37% (20 y/0) to 96% (80 y/0)
Nakashima et al. (2015). Spine Brinjikji et al. (2015) Am J Neuroradiol

51 men - age 40 - 70
Partial R.C Tear = 22%
Bursal thickening = 78%
Overall abnormalities = 96%
Girish et al. (2011). Am J Roent

Systematic review 5,397 knees
(>40yrs / <40vyrs)
OA=19-43%/4-14%
CartilageDefect =43% / 11%
Meniscal Tear = 19% / 4%

Culvenor et al. (2018). BJSM

Systematic review - 2,114
asymptomatic hips
CAM Deformity = 37%

Pincer deformity = 67% 48 -mean age 47
Labral Injury = 68% Mortons Neuroma = 54%

Symeonidis et al. (2012). Foot Ankle Int
Frank et al. (2015). Arthroscopy

320 MRIs - Median age 51
ATFL pathology = 37%

O'Neill et al. (2017). Foot Ankle Ortho

3 @lLeedarrenh
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The Problem DIKU

g T4

3/10-19 Building tomorrow’s
augmented healthtech

Simply not enough radiologists to keep up with the growing amount of images at hospitals

O . O |
e
~ N

/////7 +17%
1000% / 50% error rate

Development in images and radiologists UK 2013-2017

= MRl = CT = Radiologists (full time equivalent)
50,00%

P

40,00%

Percent growth compared to 2013

0,00% e interpretation
2013 2014 2015 2016 2017 time
The Royal College of Radiologists (2017): Sokolovskaya, E., et al. "The effect of faster reporting speed for imaging studies on the
UK workforce census 2016 report. number of misses and interpretation errors: a pilot study." Journal of the American
College of Radiology 12.7 (2015): 683-688.
Radiobotics
Augmented Radiology

PART OF
GREATER

CoPENHAGEN
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Bispebjerg og Frederiksberg Hospital

Can Al can help radiologists tackle these challenges?

04
The Problem

“We need to find areas where Al
can help us save more time - so

we can spend our time more
wisely and put our efforts where
it's needed.”

Dr. Mikael Boesen
Professor, MSk Radiologist See video source
Head of Department Bispebjerg Hospital

Radiobotics
Augmented Radiology

PART OF Mikael Ploug Boesen 116
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Bispebjerg og Frederiksberg Hospital

14 3/10—19 Building tomorrow’s

Our Product DIKU

Image analysis Generated report

Based on advanced
computer visior

and d

Fully Automated

Ll

.

report of knee

Currently undergoing
clinical test at
hospitals

Radiobotics
/ 1ented Radiolog)
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&- Examples of possible imaging strategy for
- © Phenotyping osteoarthritis in the future?

Multimodality imaging

Computed tomography
/Dual energy CT

Nuclear
medicine

Conventional
radiography
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Take home message:

 Conventional standing radiograhs of the knee in 2 planes is the recommended
and often only imaging modality needed for diagnosing and classifying knee.
Skyline view is not standard - only in a limited number of patients.

» Knee OA is a whole joint disease involving, all tissue, incl muscle

« Ultrasound detect osteophytes and effusion as well as meniscal extrusions
better than conventional radiographs and MRI is able to detect most tissue
changes — but is it needed?.

 Degenerative arthritis is characterized by focal joint space narrowing,
osteophytes, subchondral sclerosis and cyst formations, and subluxations

[ {c] [o] ]
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UNIVERSITY OF COPENHAGEN
FACULTY OF HEALTH AND MEDICAL SCIENCES

Take home message:

Bispebjerg og Frederiksberg Hospital

« |f crystal deposition diseases (CPPD and Gout) Is suspected
consider CT , DECT or Conebeam CT

« Emerging evidence that OA is driven by at least 4 pro-
Inflammatory phenotypes

« When a drug for specific OA phenotypes is developed, more
advanced imaging might be considered in clinical practice

« With increasing number and size of imaging examinations done

per patient, Al algorithms for i.e automatic X-ray reading needs
to be implemented

PART OF
GREATER

CoPENHAGEN
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Kan Al
diagnosticere
OA fra MRI?

ROAD Symposium

Erik Dam (erikdam@di.ku.dk)
Associate Professor
Head of Data Science Lab (CS)

UNIVERSITY OF COPENHAGEN .
L
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Al — Artificial Intelligence — Kunstig Intelligens

https://www.surveycto.com/blog/how-artificial-
intelligence-is-changing-development/

https://www.theringer.com/tech/2018/11/8/18069092/chess-
alphazero-alphago-go-stockfish-artificial-intelligence-future
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Kan Al diagnosticere OA fra MRI?

Skridt frem mod diagnose:

1.

2.
3.
4

Tag MRI

Find og modellér de relevante strukturer
Detekter abnormaliteter og deres grad
Beskriv i rapport og visualisér

06/01/2020

125
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MRI Sekvenser

Standard-sekvenser findes.
Her eksempel fra Bispebjerg/Frederiksberg:




® UNIVERSITY OF COPENHAGEN 06/01/2020 127

Knee Imaging Quantification (KIQ)

TRAINING SEGMENTATION BIOMARKERS

Registration to training data

m . .

Voxel classification (ML)

Measurements:
Thickness
Smoothness
Cavity
Homogeneity
Congruity
Contact Area

[Folkesson et al, 2005, TMI]
[Dam et al, 2007, OAC]

[Dam et al, 2018, MRM]
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Quiz

[Perslev et al, 2019, MICCAI]
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Statistik over kohorter

Analyse af alle OAI baseline MRI (n=4968) giver
falgende gennemsnits-knae:

Vi kan nu lave statistik over hvordan normale og patologiske knae
ser ud.

OAL OsteoArthritis Initiative, US NIH funded study, following
subjects with yearly scans, questionnaires, etc.



® UNIVERSITY OF COPENHAGEN 06/01/2020 130

Eksempel pa mal:
Cartilage Cavity — huller 1 brusken

Vi kan detektere og male bade sma overflade-
uregelmaessigheder og store huller i led-brusken:

Konklusioner:

« Cavity korrelerer med smerte
« Hvis overvaegtige taber sig, forbedres Cavity-malet

[Dam et al, 2018 MRM)]
[Runhaar et al, 2019, Cart]
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Mange andre resultater ---

« Score Kellgren & Lawrence from Radiographs
Tiulpin et al, 2018, Nature Scientic Reports

Utallige MRI publikationer og metoder:
* Forudsigelse af led-implantations-operationer

Male led-brusk tykkelse/revner/---

Male menisk protrusion/revner/---

Male synovial-inflammation
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Kan vi diagnosticere OA fra MRI?
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Kan Al diagnosticere OA fra MRI?

Ja!
* OA kan scores (e.g. Kellgren and Lawrence)
* OA kan males (e.g. brusk-tykkelse)
* OA kan forklares (e.g. Cavity)

Nej!
« Den typiske patient far ikke MRI

« Al er stadig snaevert-synet
Focus pa specifikke strukturer
Tager ikke hgjde for andre patologier

« Der er ikke effektive behandlinger

Givet effektiv behandling med krav om konkret diagnostisk metode
baseret pa rontgen eller MRI, sa giv os 2-3 ar --- (i USA)
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Anbefalinger ift. behandling af
kneeartrose

Basisbehandling +
supplerende
behandling + kirurgi

Basisbehandling + OIA\%

supplerende Kunstige
: National Institute f
behandling ledflader N I C Hgalﬁﬂ%ngséc:dlree Egcr:ellence

Nogle @

SUNDHEDSSTYRELSEN

eular

RESEARCH SOCIETY

1 OSTEOARTHRITIS
INTERNATIONAL

Medicin, saler, ortoser,
Basis behandling af terapeut
behandling

Alle
Patientuddannelse, treening og vesgttab -

Fernandes et al. 2013; Bannuru et al. 2019; NICE 2014; Roos & Juhl 2012,
Sundhedsstyrelsen 2012

REGION :;. SDU{.
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Effektstarrelser for hyppige ikke-
operative behandlinger

[MINDRE risiko for alvorlige ]
1 ugnskede haendelser
i B Smerte

0,9 - l - l B Funktion

08 - ! Effektstarrelse:
o 0,7 A - =>0.2 = Lille
DQp - >0.5 = Moderat
S >0.8= Stor
E 0,5 1
H_?é 0,4 - Fejllinjer: 95% CI (+)
0,3 -

0,2 A Ikke signifikant

bedre end
0,1 1 placebo
O L .
Uddannelse Veegttab Treening Paracetamol NSAIDs NSAID-gel Knaeskinne

Bannuru et al. 2019 OARSI guidelines; \ /

Moyer et al. 2015
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Patientuddannelse og self-
management

= Tilboyd mundtlig og skriftlig information
for at gge forstaelsen for artrose og
behandling og for at undga
misforstaelser

Artrose er en lidelse, som er meget almindelig. Artrose rammer hele leddet, men frem for
alt ledbrusken, som bliver tynd og skrabelig. Dette kan skyldes, at frisk brusk udsasttes for
alt for stor belastning, eller at brusken af en eller anden arsag er syg og ikke taler normal

. . . belastning. Artrose er tidligere ofte blevet beskrevet som slitage. Dette er misvisende, idet
. I e S O I I I e n I n e re re 0 n O I n brusken har behov for belastning for at nydannes og eftersom en ubalance mellem
’ opbygning og nedbrydning ikke behever at skyldes nedslidning af leddet. Artrose kan
derfor bedre betegnes Ledsvigt (Figur 1).
del af behandlingen
] ] ] ] -

N R . Opbygning

= Aftal individualiserede self-

management strategier med fokus pa .o e

artrose er starre nedbrydning end opbygning af brusk

bl.a. treening og veegttab

Nedbrydning

er ogsa almindelig hos yngre og midaldrende. Omtrent 5% i alderen 35-54 ar har artrose,
af disse har mange skadet deres led fidligere i livet feks. ved sport. Cirka 8 % af
befolkningen i aldersgruppen 50-70 r har besvaer relateret til artrose og farekomsten eges
i aeldre aldersgrupper.

Det raske led

Et led er en forbindelse mellem to tilstadende knogler. Knoglernes ender er beklaedt med
brusk, som udger leddets glideflader. Rundt om leddet er en ledkapsel, som stabiliserer
Fernandes et al 2013' N I CE 20 14' Skou et al 2018 leddet og forsyner det med ledvaeske. Ledvassken fungerer som smeremiddel og nasring
" 1 1 " For at kunne bevaege leddene har vi muskulatur rundt om og ledband, som stabiliserer
(figur 2)
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Vagttab (for BMI=225):
= Mal: Veegttab pa over 5%

= Typisk
= 1) Livsstilssamtale hos egen laege
= 2) Livsstilssamtale ved andre faggrupper
= 3) Kommunale tilbud om sund livsstil

Christensen et al. 2007; Fernandes et al. 2013; NICE 2014
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Smertestillende medicin

Cartilage 27 (2019) 1578-1589

y @
Osteoarthritis OA 7 OSTEOARTHRITIS
and Cartilage
OARSI guidelines for the non-surgical management of knee, hip, and N
polyarticular osteoarthritis ey

= NSAID som creme/gel anbefales som fgrstevalg

= NSAID som piller kan anvendes, dog ikke ved patienter
med kardiovaskuleere komorbiditeter

= Opioider anbefales ikke

= Paracetamol anbefales ikke = OBS dette er |
modsaetning til Nationale Kliniske Retningslinjer fra
Sundhedsstyrelsen fra 2012

Bannuru et al. 2019 OARSI guidelines; Sundhedsstyrelsen 2012
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Steroidinjektion

= Anbefales i OARSI guidelines som behandling af akutte
smerter, MEN

= Gentagen behandling anbefales ikke

Saltvandsindsprgjtning /\
hver 3. maned i 2 ar =8
injektioner
Vs. é>
4

/

Kortikosteroider hver
3. manedi2ar=8
injektioner

= Ingen forskel i smertereduktion efter 2ar

= Stgrre tab af bruskvolumen | gruppen der fik
steroiderinjektion

Bannuru et al. 2019 OARSI guidelines; McAlindon et al. 2017
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Andre ikke-operative behandlinger

= En kneeskinne, der aflaster det
mediale ledkammer, ser ud til at have
lille til moderat effekt ved medial
kneeartrose

= Ledmobilisering og manipulation ser
ud til at have en moderat effekt

= Saler, glukosamin, TENS, ultralyd,
laser etc. kan ikke anbefales pa
nuveerende tidspunkt

Moyer et al. 2015; Parkes et al. 2013; Henriksen & Skou 2017; Skou &
Rathleff 2020; Xu et al. 2017
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Hvad hvis vi kombinerer ikke-operative
behandlinger?

Mere effektivt end
standardbehandling

efter 30mdr.
Hurley et al. 2012

Mere effektivt end
treening og dieet alene
efter 18mdr.

Messier et al. 2013

Medicin, saler, ortoser, Mere eﬁ:ektIVt end
pepanding e skriftlig information
— ved 12 og 24mdr.

Skou et al. 2015 og 2018

REGION .';' SDU’{‘
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Patientuddannelse, traening og veegttab
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HVAD MENER VI NAR VI TALER OM

"TRAENING TIL ARTROSE™?



HVAD MENER VI NAR VI SIGER "TRAENING TIL
ARTROSE"?

* Knaeartrose (og/eller hofteartrose)
* Trening som behandling af kardinalsymptomer | —

* [kke generelle sundhedsfremmende effekter af traening



HVAD MENER VI NAR VI SIGER "TRAENING TIL
ARTROSE"?

Basisbehandling +
supplerende e U | a r

behandling + kirurgi

) OSTEOARTHRITIS
Basisbehandling + I bl L
NTERNATIONAL

supplerende Kunstige _ .
behandling ledflader NI CE o e o oterce
. : Nogle @
Medicin, saler, ortoser, g SUNDHEDSSTYRELSEN

Basis behandling af terapeut

behandling
. .
Patientuddannelse, tresning og veegttab
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AMERICAN COLLEGE

of SPORTS MEDICINE,
.7 LEADING THE WAY

Muskelstyrke

Styrketraening

SMD: 0.45
[95% CI 0.09 to 0.81]

Anden form for traening ——
P=0.014
Smerter
Styrketraening T SMD: 0.11
: [95% CI -0.24 to 0.45]
Anden form for traening - Pe 0547
Fysisk funktion
Styrketraening - SMD: 0.15
_ [95% CI -0.24 t0 0.55]
Anden form for traening e P= 0.449)
| |
-1 -5 0

Favours Exercise vs Control

Bartholdy et al 2017



Proportion of interventions (n=133) with complete reporting of each of
the TIDieR/CERT items

1. Navn

2. Rationale

3. Materialer (elastikker, vaegte, maskiner)
4. Generelle procedurer

5. Hvem tilbyder traeningen

6. Hvordan (gruppe/indiv.;
hjemme/supervis)

7. Hvor

8. Hvor meget (dosis; intens; varighed)

9. Tilpasning/progression

10. Modifikationer af programmet

11. Hvordan males der pa

kvalitet/compliance »4 10% 20% 30% 40% 50% 60% 70% RO%  90% 100%
12. Hvordan gik det (m kvalitet/compliance)? Bartholdy et al 2019



Muskelstyrke
AMERICAN COLLEGE

of SPORTS MEDICINE Styrketraening —_— SMD: 0.45

Proportion of interventions (n=133) with complete reporting of each of

LEADING THE WAY Anden form for traning [95% C1 0.09 to 0.81] the TlDieRchRT items
P=0.014
ek 2 vatorie. SR
Styrketraening — 3. Materialer (elastikker, vaegte, maskiner) -
; 95% C1-0.24 to 0.45) a. Generelle procedurer [ e
Anden form for traenin —= [
& P=0.547 5. Hvem tilbyder traeningen _
) 5 6. Hvordan (gruppe/indiv.; hjemme/supervis) ')a
Fysisk funktion 1
7. vor |
i SMD: 0.15 -
—_—
Styrketraening [95% C1-0.24 to 0.55] 8. Hvor meget (dosis; intens; varighed) [0 6800
Anden form for traening —— P=0.449) 9. Tilpasning/progression [N EENE h
10. Modifikationeraf programmet _
11. Hvordan méles der pa kvalitet/compliance m
T T 12. Hvordan gik det? _
-1 -5 0

10%  20% 30%  40%  S0%  60%  T0%  B0%  90% 100%
Bartholdy et al 2019

§

Favours Exercise vs Control

SORT BOKS




HVEM HAR GLADE AF
TRANING?



DIAGNOSTISKE KRITERIER

KNA

1. Smerter

Osteofytter (r@ntgen)
OA Synovialvaeske (lab)
Alder > 40 ar
Morgenstivhed
Crepitus

o vk wnhN

1,2 eller 1,3,5,6 eller 1,4,5,6

HOFTE

Smerter

ESR < 20 mm/h

Osteofytter (rgntgen)
Ledspalteforsnaevring (r@ntgen)

BN e

1,2,3 eller 1,2,4 eller 1,3,4



BM) Open Subgrouping and TargetEd Exercise

pRogrammes for knee and hip
OsteoArthritis (STEER OA): a
systematic review update and
individual participant data meta-
analysis protocol



HVILKEN EFFEKT KAN MAN
FORVENTE?



Effektstarrelser for hyppige ikke-
operative behandlinger

[IVIINDRE risiko for alvorlige
ugnskede haendelser

] B Smerte
0,9 l . \ B Funktion
0.8 7 l Effektstarrelse:
© 0,7 - . 20.2 = Lille
006 - 20.5 = Moderat
| 1
S >0.8= Stor
o 0,5 +
% 04 - Fejllinjer: 95% CI (+)
b
wo3 -
0,2 - Ikke signifikant
bedre end
0.1 - placebo
0 -
Uddannelse Veegttab Traening Paracetamol NSAIDs  NSAID-gel Knasskinne
Bannuru et al. 2019 OARSI guidelines; \ /

Moyer et al. 2015
[ ST@RRE risiko for alvorlige ugnskede ]

haendelser




Il Treatment effect
Il Placebo effect

PRO Pain

PRO Function
Walking distance/time
Muscle Strength

Range of Motion

0.44

0.41

0.30

0.39
N.A.

T T
0.0 0.5 1.0

Huang et al. Arthr Res Ther 2019

1
15

B Smerte

B Funktion

Ikke signifikant
PLACEBO/ ) bedre end
KONTEKST placebo

Traening Paracetamol

"INGENTING-KONTROLLERET” || PLACEBOKONTROLLERET




Effektstarrelser for hyppige ikke-
operative behandlinger

[IVIINDRE risiko for alvorlige
_\Ugnskede hzendelser

B Smerte
B Funktion

Effektstarrelse:

20.2 = Lille
>0.5 = Moderat
>0.8= Stor

Fejliinjer: 95% CI (+)

0,9 - l _

0,8 -
o 0,7 -
0
at-’ 0,6 -
)
g 0,5 A

0,4 -
oY
=
Ww 0,3 -

0,2 - Ikke signifikant

bedre end
0.1 7 placebo
O 1 T T T
Uddannelse Veaegttab Traening Paracetamol NSAIDs NSAID-gel Kneeskinne

Bannuru et al. 2019 OARSI guidelines; \ /

Movyer et al. 2015 [

ST@RRE risiko for alvorlige ugnskede
handelser

o]
)
>
Q
=
S=
=

0a
>

A 3uljpueyag
0gade|d

Efficacy paradox







Fysioterapeut sgges (9t/uge)

elisabeth.ann.bandak@regionh.dk
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Opsummering

* Traening kan give feerre smerter og gget funktionsniveau
* Vi kender ikke de underliggende mekanismer

* Der er stor heterogenitet i patientgruppen

* One-size does not fit all

* Vi ved ikke hvilken type traening der er bedst e e | 1]
* Vi kender andelen af specifikke vs. placebo-effekter —
\ 7 \’Plaggbo

BICNIE cn sort boks a

Fysioterapeut s@ges (9t/uge)

elisabeth.ann.bandak@regionh.dk




Den traening der virker er den der bliver lavet

Den traening der bliver lavet er den der virker

Tak for oomeerksomheden

marius.henriksen@regionh.dk

Fysioterapeut s@ges (9t/uge)

Region -
Hovedstaden

elisabeth.ann.bandak@regionh.dk
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Research in OsteoArthritis Denmark
Prevention and treatment through the lifespan of

Anne Moller
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Kebenhavn

Knaeartrose - status for ikke-operativ behandling

Udfordringer i primaersektoren

Anne Mgller

Praktiserende laege, ph.d. og Postdoc ved Forskningsenheden for Almen Praksis
Center for Forskning og Uddannelse i Alimen Medicin




Kobenhavn

| FORSKNINGSENHEDEN
FOR ALMEN PRAKSIS KOBENHAVNS @
UNIVERSITET .
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|‘ Smerter i knaeet — obs slidgigt? ‘l
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FORSKNINGSENHEDEN
FOR ALMEN PRAKSIS

Kebenhavn

K@BENHAVNS
UNIVERSITET .

Afhjeelpe Thorvalds smerter
Bedre Thorvalds funktionsevne

Afveje fordele og ulemper ved
behandlingen

Tage hensyn til Thorvalds
forventninger og gnsker

°
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Pejlemaerker for
faget almen medicin

Ol I | l a B Rl Ll L e e R I

B e e Rt TR

o b anaw ey b reu ek Whp hame o i e Sduse

© bt e mha v | ek g ke o v seb——
R Sl TR L S =l

fme se Rt e ety | aeet Bgm . ws b g et

Nbwotuss Mo Mang 'L d v abew wbs o ww e sbathe guo.s ogr

KOBENHAVNS
UNIVERSITET

N rav

o

SP PRAR IRE RN e gt wham g
-

AP W BT TG (4 @TTeY ST Aged
ey hsglmia an

dsam)

SV e peww g ph e i by

i gu P alaba B b ol i

W e e b e sl s | ywn vy S

o el vy Syl e o Lumrneens

CF et e Ry Segeh g g o by

Rt )

P e st e e w - Ae et
R L

Vs gt - - — - -
ey g bt g

B e Al e e I

-~

N

!
i

1w paeow pb Ousens AN pedrve ther

L e e

P RO PR AT, MG T vy

et e ey e Ao Tl

W gy w8t vl oy el

eV g e | b s s 1y Bl

o nembt v of tred o vy v g
bray F Y e apr = agn

f e Ao brwve e by

Ot gt b e bl meme — et e g S

Ty At ey
LI i Lt Y
| e wre P 1 Y e e S @ 00 by

Gl et bl v gt g e ...
e gria caatdibig adt 4 L wmar e

CF amatasmn Mo (Lhgutg B Ny

Cuatanl e Pan M rpbon egtt AW D ol e B
TP Yt G ——— V- - o> T

!




G

FORSKNINGSENHEDEN
FOR ALMEN PRAKSIS

Kebenhavn

At kunne lgbe maraton i Berlin i 2020
At kunne ga pa arbejde
At kunne sove for smerter om natten

Tidligere blodprop i hjernen
Diabetes

Nyresvigt

Hjertesvigt

Hjerteflimmer
Spinalstenose

KOBENHAVNS
UNIVERSITET .
4'7
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FORSKNINGSENHEDEN
FOR ALMEN PRAKSIS

Kebenhavn

Sveer artrose

AN

N

Mild artrose

Radgivning og selvhjzelp:
Uddannelse, vaegttab, traening,
livsstil, lokalbehandling

Antal personer

KOBENHAVNS

UNIVERSITET }
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Kebenhavn
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Radgivning og selvhjaelp

Uddannelse
* Artrose som en del af aldringsprocessen
* Forlgbet af artrose varierer

Vaegttab
 Er ikke let — men lindrer smerter i knae

Traening
Al fysisk aktivitet tilrades

Lokalbehandling

e Gode rad som is/kgling efter “(over)anstrengelse”,
knaebind, smertelindrende lokalbehandling
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FORSKNINGSENHEDEN
FOR ALMEN PRAKSIS

Kebenhavn

Sveer artrose

AN

N

Mild artrose

Behandling:
Smertestillende, fysioterapi,
arbejdsmedicinsk radgivning

Radgivning og selvhjzelp:
Uddannelse, vaegttab, treening,
livsstil, lokalbehandling

Antal personer

KOBENHAVNS

UNIVERSITET .

,
o .
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FORSKNINGSENHEDEN
FOR ALMEN PRAKSIS

Kebenhavn

Smertestillende

Behandling

e Fast eller efter behov
e Paracetamol, NSAID

* Forsgger at undga steerk smertestillende medicin

Fysioterapi

* Henvisning til instruktion af gvelser

Arbejdsmedicinsk radgivning

* Hvis patienten fortsat er pa arbejdsmarkedet

K@OBENHAVNS €5
UNIVERSITET @
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FORSKNINGSENHEDEN
FOR ALMEN PRAKSIS

Kebenhavn

Sveer artrose

AN

N

Mild artrose

KOBENHAVNS
UNIVERSITET

Operation ~
Behandling: ;]
Smertestillende, fysioterapi,

arbejdsmedicinsk radgivning

Radgivning og selvhjzelp:
Uddannelse, vaegttab, treening,

livsstil, lokalbehandling

Antal personer
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FORSKNINGSENHEDEN
FOR ALMEN PRAKSIS KOBENHAVNS

Kebenhavn UNIVERSITET .

Operation

Vi stiller ikke operationsindikation
e Vivurderer, hvem vi vil sende ind til en for-samtale

Generel helbredsstatus

e Kan patienten overleve en operation?

e Er patienten i stand til at treene bagefter
* Fysisk
* Motivation til traening

Er de mindre indgribende behandlingsformer
afprovet?
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Hvad kan den praktiserende leege ggre?

Veere sparringspartner for patienten med knaeartrose

Folge patienten over tid — radgive om den bedste
behandling pa det aktuelle tidspunkt

Tage udgangspunkt i patientens generelle helbred,
psykiske og sociale forhold
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Formalet med at deltage i CAG ROAD

* at bidrage til forskning omkring artrose

* repraesentere primaersektoren og bedre samarbejdet

* ¢ge viden om artrose blandt befolkning og - \
sundhedsprofessionelle +
eV

DANSK
KIROPRAKTOR
FORENING
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Vi skal ikke tro pa alt hvad vi horer

— en kritisk tilgang til evidens
(A CAG-ROAD with a need for Meta-Research...)

Robin Christensen
Cand. scient., ph.d. (Biostatistik)

Professor i Biostatistik og klinisk epidemiologi

Region of

Southern Denmark ~ Woqe %

OUH
Odense i <
University Hospital

Musculoskeletal Statistics Unit,

The Parker Institute

Bispebjerg og Frederiksberg
Hospital




() Cochrane

Cochrane Handbook for

Systematic Reviews
of Interventions

SECOND EDITION

Edited by

Julian P. T, Higgins

James Thomas

Associate Editors

Jacqueline Chandler - Miranda Cumpston
Tianjing Li - Matthew J. Page - Vivian A, Welch

New Cochrane Handbook
(October 2019)

Chapter 18: Patient-reported
outcomes

Bradley C Johnston, Donald L Patrick, Tahira Devji, Lara J Maxwell, Clifton O Bingham lll,
Dorcas E Beaton, Maarten Boers, Matthias Briel, Jason W Busse, Alonso Carrasco-Labra,
Robin Christensen, Bruno R da Costa, Regina El Dib, Anne Lyddiatt, Raymond W Ostelo,

Beverley Shea, Jasvinder Singh, Caroline B Terwee, Paula R Williamson, Joel J Gagnier,
Peter Tugwell, Gordon H Guyatt

Key Points:

e Summary data on patient-reported outcomes (PROs) are important to ensure
healthcare decision makers are informed about the outcomes most meaningful to
patients.

Authors of systematic reviews that include PROs should have a good understanding of
how patient-reported outcome measures (PROMs) are developed, including the
constructs they are intended to measure, their reliability, validity and responsiveness.

Authors should pre-specify at the protocol stage a hierarchy of preferred PROMs to
measure the outcomes of interest.
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Existing Evidence in
OA?



Dec. 11th, 2019
Citations on Osteoarthritis:
PubMed.gov

e Osteoarthritis[ti]

®> Results = 27,274 Citations.....



Dec. 11th, 2019

Citation

e Osteoarthritis[ti]

®> Results = 27,274 Ci

(good luck reading it)
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Dec. 11th, 2019
RCTs on Osteoarthritis:
PubMed.gov

e Osteoarthritis[ti]

* (randomized controlled trial[pt] OR controlled clinical trial[pt] OR
randomized[tiab] OR placebo[tiab] OR clinical trials as
topic[mesh:noexp] OR randomly[tiab] OR trial[ti] NOT
(animals[mh] NOT humans [mh]))

®> Results=.....
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RCTs @

e Osteoarthritis[ti]

* (randomized controlled 1
randomized[tiab] OR pla
topic[mesh:noexp] OR ra
(animals[mh] NOT humaz

®> Results = 4,695 Cit:
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Dec.11th, 2019
Meta-Analyses on Osteoarthritis:
PubMed.gov

e Osteoarthritis[ti]

* (meta-analys*[pt] OR meta-analys*[ti] OR metaanalys*[ti] OR
meta-regress*[tiab] OR metaregress*[tiab])

®> Results=.....
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120
Meta-Anal .
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Dec. 11th, 2019
Cochrane Reviews on Osteoarthritis:
PubMed.gov

* "Cochrane Database Syst Rev"[jour]
e Osteoarthritis[ti]

* "Cochrane Database Syst Rev"[jour] AND osteoarthritis[ti]
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Article types Send to -

Sort by:

Find related data

Database: | Select
02/14651253.CD012128.pub2.

Species Aramadol Tor OSIe0altnrms.
Humans - Toupin Aprll K. Bisaillon J, Welch V, Maxwell LJ, Jini P, Rutjes AW, Husni ME, Vincent J, El Hindi T,
Other Animals Wells GA, Tugwell P. "Cochrane Database Syst
Cochrane Database Syst Rev. 2019 May 27;5:CD005522. doi: 10.1002/14651558.C0005522 pub3 osteoarthritis{ti]
PMID- 31132298

Search details

Paracetamc s placebo for knee and hip osteoarthritis

Leopeldino AQ, Machado GC, Ferreira PH, Pinheiro MB, Day R, McLachlan AJ, Hunter DJ, Ferreira
ML.

Cachrane Database Syst Rev. 2019 Feb 25.2.CD013273. doi. 10.1002/14651858.CD013273.

See more...

Recent Activity

Q “Cochrane Database Sys
wcupuncture for hip osteoarthritis osteoarthritistil (80)
Manheimer E. Cheng K, Wieland LS, Shen X, Lac L, Guo M, Berman BM Q, "Cochrane Database Sys
Cochrane Database Syst Rev. 2015 May 5;5:CD013010. doi: 10.1002/14651358.CD013010. Review.
7  Free PMC Article

Guyatt Gau] A
{Lancetfiour] OR JAMATiour] OR... (5) P

Guyatt G[au] AND network[tiab] (44)

Ph 20664187  Free PMC mc\e
5 See more...

Celecoxib for osteoarthritis.

Puljak L. Marin A, Vrdoljak D, Marketic F, Utrebicic A, Tugwell P.

CDChr’EHE Database Syst Rev. 2017 May 22;5:CD009585. doi: 10.1002/146513858.CD009565 pub2. Review
MID: 28 1 Free PMC Article

HORAVWN: Surgery for thumb (trapeziometacarpal joint) osteoarthritis
jon A, Vinycomb T, Carr E, Edmunds |, Ada L.
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Introducing Meta-Epidemiology...

STATISTICS IN MEDICINE
Statist. Med. 2002; 21:1513-1524 (DOI: 10.1002/sim.1184)

Statistical methods for assessing the influence of study

characteristics on treatment effects in ‘meta-epidemiological’
research

Jonathan A. C. Sterne>*!, Peter Jiini?, Kenneth F. Schulz®, Douglas G. Altman®,
Christopher Bartlett' and Matthias Egger’




BMJ 2008;336;601-605; originally published online 3 Mar 2008;
doi:10.1136/bmj.39465.451748 AD

Empirical evidence of bias in treatment effect estimates in
controlled trials with different interventions and outcomes:
meta-epidemiological study

Lesley Wood, research student,’ Matthias Egger, head of department and professor of epidemiology and
public health,” Lise Lotte Gluud, senior registrar,” Kenneth F Schulz, vice president of quantitative sciences

aﬂd CI”_”(._I PP R B m ey gl 1L VG-I R I N N PR DR R PR TN YR D R D PR N PRt Bl . R PR sl U 1 NP,

diractor | Annals of Internal Medicine

reader in
medical ¢

Influence of Reported Study Design Characteristics on Intervention
Effect Estimates From Randomized, Controlled Trials

Jelena Savovi¢, PhD; Hayley E. Jones, PhD; Douglas G. Altman, DSc; Ross J. Harris, MSc; Peter Jiini, MD; Julie Pildal, MD, PhD;

Bodil Als-Nielsen, MD, PhD; Ethan M. Balk, MD, MPH; Christian Gluud, DrSciMed; Lise Lotte Gluud, DrSciMed;

John P.A. loannidis, MD, DSc; Kenneth F. Schulz, PhD, MBA; Rebecca Beynon, MA; Nicky J. Welton, PhD; Lesley Wood, PhD;

David Moher, PhD; Jonathan J. Deeks, PhD; and Jonathan A.C. Sterne, PhD 18 September 2012 | Annals of Internal Medicine | Volume 157 » Number 6| 429

‘ RESEARCH AND REPORTING METHODS




Open Access Hansen JB, et al. BMJ Open 2014;4:e005491. doi:10.1136/bmjopen-2014-005491 Protocol

BMJ) Open Assessing bias in osteoarthritis trials
included in Cochrane reviews: protocol
for a meta-epidemiological study

Julie B Hansen,'? Carsten B Juhl,? Isabelle Boutron,®* Peter Tugwell,®
Elizabeth A T Ghogomu,® Jordi Pardo Pardo,® Tamara Rader,® George A Wells,”
Alain Mayhew,*® Lara Maxwell,? Hans Lund,? Robin Christensen,’

The Editorial Board of the Cochrane Musculoskeletal Group

unbiased dissemination of trials. Our objective is to
evaluate the association of estimates of treatment
effects with different bias-related study characteristics
in meta-analyses of interventions used for treating pain
in osteoarthritis (OA). From the findings, we hope to




Journal of
CrossMark CIinicaI

Epidemiolo
ELSEVIE Journal of Clinical Epidemiology 95 (2018) 128—136 —

REVIEW

Some Cochrane risk-of-bias items are not important in osteoarthritis
trials: a meta-epidemiological study based on Cochrane reviews
Julie Bol\--'ig”"’, Carsten B. Juhl®“, Isabelle Boutron®, Peter Tng\&-'ell[ﬂ‘-""h, |
Elizabeth A.T. Gl‘logorml-"’"ﬂ Jordi Pardo Pardo®", Tamara Rader®", George A. Wells',
Alain h-’I;a)-’l'lew"'“-"}_, Lara Maxwell?, Hans Lund""', Henning Bliddal®, Robin Christensen™",
and The Editorial Board of the Cochrane Musculoskeletal Group

Based on 126 OA trials in (in Cochrane Reviews) with a high degree of heterogeneity

Patient blinding had an important impact: Inadequate blinding of patients yielded 43% larger effects on pain

Other RoB aspects that impact pain results: poor Randomisation, ignoring ITT Population, Selective Outcome Reporting

Novel aspects that impact pain results: Multicenter trials AND Larger trials significantly less effective therapies....



OK, men hvad virker pa disse patienter?
« Hyben-pulvervirker....
« Ingefarvirker....
» Fiske-olie virker....
» Glukosamin virker....
« Traning virker....
« Vaegttab virker....
« Paracetamol virker....
« NSAID (p.o.) virker....
* |.A. Hyaluronsyre virker...
« LA.Binyrebark h. virker
* |.A.Saltvand virker...
» Placebo virker...

» Alloplastik: TKAog THA ?



En meta-konklusion: dine patienter-...

Kosttilskud

Glukosamin

Traening

Vagttab

Paracetamol

NSAID (p.o.)

I.LA. Hyaluronsyre

I.A. Binyrebark h.

I.A. Saltvand

Placebo virker med kontekst

Alloplastik: TKA og THA ?



Tak for opmaerksomheden!
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Beslutningen om operation og Igsninger

ROAD

Research in OsteoArthritis Denmark

Henrik Schrgder

Overlaege
Forskningslektor (IRS/SDU)
Ortopaedkirurgisk afdeling
NSR Sygehuse

GION S)/&ZLLAND
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Unikompartmentel Alloplastik (UKA) Total Kneaeleds Alloplastik (TKA)
(del-knae) (hel-knae)

Schrgder H, Naestved Sygehus



8000 — 9000 kunstige knae arligt i DK — ca 20% UKA og 80% TKA

Antal primaer operationer
10000

8000

6000

Antal

4000 +

2000+

“
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Schrgder H, Naestved Sygehus



Gennemsnitsalder

Bliver patienterne yngre og yngre.... ?

Gennemsnitsalder primaeroperationer

67.5

67.0+

5 5,5 7 U T T 0 0 T,

T T T T T T T T T T T

Ar

Schrgder H, Naestved Sygehus

ks

(=

T
2,

(o)




Fase 3
Kirurgi

Fase 2
Smertestillende medicin,
ortoser etc.

Fase 1
Uddannelse, treening og vaegttab (ved behov)

Ugeskr laeger
2019;181:V07180471

Schrgder H, Naestved Sygehus



Hvornar overveje alloplastik operation ?

Kombination af tydelig artrose og daglige smerter som giver funktionsbegraensning

pa trods af at anden relevant behandling er forsggt



Altid individuel vurdering !

alder

aktivitetsniveau
artrosegrad og udbredelse
fejlstilling

gvrige lidelser

”shared decision making”



Hvad kan man forvente:

Smertelindring
Stabilitet
Fejlstilling
Bevaegelighed
Gangdistance

?



Kan man operere en person, som ikke har daglige smerter ?

Som udgangspunkt nej

Men: hvis smertebehandlingen bestar i at sidde i en laenestol det meste af dagen,
fordi aktivitet udlgser betydelige smerter, sa maske



Dilemma ?

46 arig idraetsleerer. Tydelig slidgigt. Kan ikke laengere Igbe ture pa 5 km x 3 ugentligt pga smerter —OP ?

56 arig SOSU, BMI 44, let-moderat slidgigt, sveert at arbejde — OP ?

66 arig mand. Sveer alkoholisk levercirrhose og moderat slidgigt. Mange knaesmerter — OP ?

90 arig kvinde med velbehandlet hypertension og svaer smertefuld slidgigt — OP ?



Hvilken type alloplastik ?

Hvis man kun har generende slidgigt i ét ledkammer, kan man som udgangspunkt
klare sig med UKA (Uni Kompartmentel Alloplastik)

Hvis der er slidgigt i 2-eller 3 ledkamre skal man som udgangspunkt lave TKA
(Total Knaeleds Alloplastik)



Typer af UKA og TKA

Frond vem 00 e

=T -

Medial Patellofemoral Lateral Medial
bicompartmental

Schrgder H, Naestved Sygehus



Givet OP-kraevende medial artrose: medial UKA vs TKA

48+ ; A
40+ P | = x
V Improved functional outcome for patients ) — ) G —%
; 32+
3
V/ Reduced length of stay ‘; { 1
2 24 ;
b=
\/ Faster recovery R
2 16+
c
. . P
\/ Reduction of complications =
8
-~ Partial knee replacement
~&- Total knee replacement
0 ] 1 1 i ] I
0 1 2 3 4 5

Time after randomisation (years)

Beard DJ. Topkat. Lancet 2019

Schrgder H, Naestved Sygehus



Hvor laenge holder et kunstigt knae ?



DKR 2019 (siden 1997)

Overlevelse (% af proteser)

Overlevelse af primzer knzealloplastik - alloplastiktype

100

95

90

85

80

75

70+

65

Hazard ratio justeret for ken og alder
Totalalloplastik

_|[Medial unikompartmentel

1.00 (reference)
2.05(1.93,2.17)

0

1 2 3 4 5 6 7 8

9

T T — T T T T
10 11 12 13 14 15 16 17 18 1

Antal ar efter primaer knaealloplastik

Totalalloplastik 113483 6326 107157
Medial unikompartmentel 13430 1447 11983

Total Events Censorerede

9 20 21

T
22

Schrgder H, Naestved Sygehus



Medial UKA — betydning af anvendelsen

Overlevelse (% af proteser)

100

98

96

924

90+

88

86

82+

Overlevelse, alle unikompartmentelle operationer 2011 - 2017

l==53 1.49 (0.87.2.55)

Hazard ratio justeret for ken og alder
>53 1.00 (reference)

)

T T T T T T T T T T T
1 2 3 4 5 6 7 8 ] 10 1

Antal ar efter primaer knzealloplastik
Total Events Censcrerede

<=53 122 14 108
>53 6948 467 6481

100 implant yrs)

Revision rate (revisions per

UKA usage (expressed as % UKA)
Fig. 2
Graph comparizon of the effect of unicondylar knee arthroplasty (UKA)

usage on the rate of revision in the mobile-bearing Oxford UKA (black
line) and all other UKAs (dotted line).

DKR 2019

Appropriate utilization of UKA:
Min. 20-30 %




Overlevelse (% af proteser)

Overlevelse af primaer knaealloplastik (totalalloplastik) - alder

Hazard ratio justeret for ken og diagnose
70-79 1.00 (reference)
65| <40 4.57 (3.67.5.69)
40-59 2.31(2.15,2.47)
60-69 1.42 (1.33,1.52)
_|[=>80 0.77 (0.68,0.87)

T T T T T T T T T T T T T T

T T L & &
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Antal ar efter primaer knaealloplastik

Total Events Censorerede

<40 598 121 477
40-59 21848 2125 19723
70-79 39658 1499 38159
=>80 13059 351 12708

Schrgder H, Naestved Sygehus




Overlevelse (% af proteser)

Kan det laves om (revideres) ?

Overlevelse 1.revision (uden cementspacer)

75

70

65

T T T T T T T T T T T T T T T T T T T T
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Antal ar efter 1.revision knaealloplastik

Total Events Censorerede
21781 3308 18473

Schrgder H, Naestved Sygehus



Alloplastik = Smerteoperation !

Kan overvejes hvis

Kombination af: 1. daglige betydende gener
2. tydelige artroseforandringer pa rgntgen
3. forspgt: fysioterapi

evt. veegttab
smertestillende



LA' MIG NU SE ... SKULLE
JEG OPERERE [ DAG EL-
LER. OPERERES? JEG
TROR JEG HAR SKREVET
PET NED ET STED ..,

DEN VERDENS-
BERIMTE KIRURG
ER PX VEJ TIL
OPERATIONSSTUEN ..,

U SPULS 0uee 4 papun sl

7 Radiserne

Schrgder H, Naestved Sygehus
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Hvidovre
Hospital

Status for fast-track og sammedags-kirurgi
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Overlaege, PhD, klinisk forsknings lektor, Kirill Gromov

Departement of Orthopedic Surgery, Copenhagen University Hospital, Hvidovre
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Hvidovre . ( A Q'n
? Hospital @nske scenarie b 4018

 Mortalitet = 0%
* Komplikationer = 0%

 Tilfredshed = 100 %

* Smerter=0
* Indleeggelse=<1 dag
* Genoptraening = ingen behov

* Ombkostninger = gratis



. ~ 4%
? nosital Hvad betyder noget for patienten? CORH

Clinical Orthopaedic Research Hvidovre
Copenhagen University Hospital

J Clin Bheumatol. Author manuscript; available in PMC 2011 Jun 1. PMCID: PMC2578935
Published in final edited form as: MIHMSID: HIHMS 198581
J Clin Rheumatol. 2010 Jun; 16(4): 155-183.
doi; 101097 RBHU.0b013e3151dfdded

A Qualitative Analysis of Decision-Making for Total Knee Replacement in
Patients with Osteoarthritis

Maria E. Suarez-Almazor, MD, PhD,' Marsha Richardson, MSW," Tony L. Kroll, PhD,? and Barbara F. Sharf, PhD?

"Generally, participants had good expectations about improved function and
quality of life, but a number of fears were identified, the most prevalent
being fear of a lengthy recovery....



) Y
Hvidovre . . §, 3
? Hospital Realiteter fgr | tiden.... L’"'H

* Delir
* Bin Abd Razak et al. J Arthroplasty. 2016: 5%-14.3% POD after TJIA
* Nyresvigt
e Hassan B. Acta Orthop Belg. 201: =10% postoperative moderate or severe

renal dysfunction

* Slagtilfeelde
* Petersen AB. BJJ 2014. 0.5% stroke within 30 days

* Blod prop | hjertet
e Katz JN et al. JBJS 2004. 0.8% MI within 90 days

* Blodprop i ben og lunger
 Warwick D et al. JBJS Br 2007.. 2.3% DVT within 90 days
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Hvidovre . o . “W Q
? Hospitat  Hvor var vi for 20 ar siden? L’"'H

Copenhagen University Hospital

Primary TKR TZim  Reyision TKR
m “o» 60+
o 15- o
) ) 2
E 10 § 7
w (7p]
‘G ‘G
5 5_ £ 20- \
> >
-4 01 1 1 : 3 o-
1997 2002 2007 2012 1997 2002 2007 2012

Year of surgery Year of surgery

1997: LOS > 2 uger efter primaer TKA og >3 uger efter revisions TKA

Ref: Burn et al. BMJ Open 2018



A AT EEEm = =

Hvidovre . o . CR
E Hospitatl  Hvor var vi for 20 ar siden? b“"H

Copenhagen University Hospital
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Ref: Husted et al. AOTS 2012



Hospital Hvor ervinu ?

Copenhagen University Hospital

? Hvidovre c @ R .H

Length of stay (LOS) (mean: =, median: --) and percentage with
LOS above four days (-), 2010-2017.

LOS, days ) 4 days, %
5.0 - ~ 10

4.5

4.0
3.5

3.0 -

2017:
Gennemsnittelig LOS = 2 dage
4.4% indlagt mere end 4 dage

2.5 -
2.0 -

1.5
1.0 4

0.5
0.0

I I I I | T I I 0
2010 2011 2012 2013 2014 2015 2016 2017

Ref: Petersen et al. DMJ 2019
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Clinical Orthopaedic Research Hvidovre
openhagen University Hospital

"Fast track is a philosophy, a concept

adressing all aspects of treatment, in order

to Improve patient outcome, recovery
...and economy”

e ALLE patienter kan indga | fast-track, uanset alder og
comorbiditeter.

Kort indleeggelsestid er ikke et mal | sig selv med en side
gevinst



Hvid CO
hll 1o Fast-Track CORH

Smerte- Mobilisering
behandling

Pleje- Traditioner
principper

Implantater
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Fall 1o Sikkerhed CORH

Ninety-day readmission rate, 2010-2017.

Rate, %
14 —

12 -
10 -

| [ | | | 1 | |
2010 2011 2012 2013 2014 2015 2016 2017

Ref: Petersen et al. DMJ 2019

Copenhagen University Hospital

Delir: = 0.0%*

Nyre svigt: = 0.5%?2
Slagtilfaelde : = 0.2%3
Blodprop | hjernen : = 0.2%*

Blodprop | benet / lungen: = 0.2%>

1 petersen et al. Acta Anaest 2017

2 Bjerregaard et al. Minerva Anaest 2016
3 Petersen et al. JoA 2019

4 petersen et al. Acta 2018

> Jgrgensen et al. Thromb Res 2016



Hvidovre Sammedags kirurgi CCRH

Hospital

Clinical Orthopaedic Research Hvidovre
Copenhagen University Hospital

“Det ultimative fast-track”

The Joumrnal of Arthroplasty 32 (2007) 27002705

Contents lists available at Sciencelirect

The Journal of Arthroplasty

journal homepage: www.arthroplastyjournal.org

Primary Arthroplasty
Patient Perceptions Regarding Outpatient Hip and Knee Arthroplasties @ -
R. Michael Meneghini, MD =", Mary Ziemba-Davis, BA "

* Only 54.5% were aware of outpatient TJA

* Half of the men and 1/3 of the women were comfortable with
outpatient TJA

* 2/3 believed home is the best place to recover



Hvidovre
Hospital

CORH

Clinical Orthopaedic Research Hvidovre

Det ultimative fast-track >~ <11

Knee Surg Sports Traumatol Arthrosc
DOI 10.1007/s00167-016-4140-z

@ CrossMark

KNEE

Patient selection criteria for outpatient joint arthroplasty

Nanne P. Kort! - Yoeri F. L. Bemelmans' - P. Hugo M. van der Kuy? -
Jacqueline Jansen® - Martijn G. M. Schotanus’

Expert opinion

Inclusion criteria
General

Exclusion criteria
General
Cardiology

Pulmonology
Internal medicine
Geriatrics

Urology
Neurology

Psychiatry

Able and willing to participate, understanding the OJA protocol and care must be provided during the first
postoperative days

None

Coumarin-derivative usage based on atrial fibrillation or prosthetic v Al -
classification [14] III or IV

Lung fibrosis, emphysema, carcinoma, pulmonary hypertension or e

History of (frequent) falling in the past three months, cognitive functijg ' -
memory difficulties), need for additional inpatient rehabilitation, po§

Pre-existing voiding difficulties, preoperative use of urologic medicat

Severe mobility disorders (e.g. loss function due to cerebrovascular a
disorders)

No criteria were given
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Copenhagen University Hospital

Feasibility of outpatient total hip and knee arthroplasty in
unselected patients

A prospective 2-center study

Kirill GROMOV 14, Per KIARSGAARD-ANDERSEN 24, Peter REVALD 24, Henrik KEHLET 3.4,
and Henrik HUSTED 4

Outpatient eligibility: Unselected, ASA <3, #1 & 2 in the OR, adult present for 24 hours post op, @) P til 15% af alle
no sleep apnoe
uselekterede
Screened TKA patients Screened THA patients H
e 100% e 04 patienter kunne
Not eligible (n = 116): Not eligible (n = 137): 2 : 2
TreA 60 ey ga hjem pa
- selected, 10 - selected, 12
- ber 3 in the - number 3 in the 1
| g mo | eecar operationsdagen
- sleep apnea, 6 - sleep apnea, 5
- other, 72 - other, 72
Eligible for SD surgery a5 0, Eligible for SD surgery
n=137 ~50% n=167
|| Excluded (n=41): l || Excluded (n = 34):
- living alone, 41 - living alone, 34
Had SD surgery s Had SD surgery
n=gl:s =24-28% n=1:l;3
Discharges on DOS Not discharges on DOS g - () Discharges on DOS Not discharges on DOS
n=33 n=63 ~13 15A, n=47 n =286
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\\\\\ | Orthopaedic Research Hvidovre
Copenhagen University Hospital

Nuvaerende status:

Egnethed: <80 ar gammel, ASA 1-2, ingen gangredskab, ingen
behandlingskraevende sgvnapng

Udskrevet POD 0 ud af total opdelt i operationstype

42
39
33
26
16 .
THA TKA UKA

ENialt mPODO

70

60

50

40

30

20

10
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* Fast-track konceptet er implementeret i de fleste
afdelinger i Denmark og mange steder i verden

e Fast-track har medfgrt betydelig nedgang i
indlaeggelsestiden, og med en favorabel safety-profil
med uaendrede antal genindlaeggelser og lav mortalitet
og morbiditet

 Sammedags-kirurgi med udskrivelse til eget hjem er
mulig hos selekterede patienter (bade for TKA og UKA
patienter)
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Hvidovre &
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Clinical Orthopaedic Research Hvidovre
Copenhagen University Hospital

Har vi opnaet en smertefri operation uden
komplikationer og uden behov for
indlaeggelse ??

NEJ

....men vi er tettere pa



Research in OsteoArthritis Denmark
Prevention and treatment through the lifespan of

Thomas Bandholm



Behgver vi postoperativ genoptraening
efter knaealloplastik?

ROAD Ssymposium 12/12-2019

Thomas Bandholm, Professor, PhD

Physical Medicine & Rehabilitation Research — Copenhagen (PMR-C), Hvidovre
Hospital, Copenhagen, Denmark

Department of Clinical Medicine, University of Copenhagen, Copenhagen,
Denmark

" 4 Thomas.Quaade.Bandholm@regionh.dk | % @TBandholm



"Virker” genoptraening efter
TKA?



AL

Undersggelse af

ogenoptraningstilbuddet

efter en TKA-operation
"Henvisning til genoptraening varierer

3“ betydeligt med en henvisningsprocent
e fra 15-100%".

Fysioterapeuten #07, 2017.



Forforstaelse/rationale for genoptraening efter TKA

Intervention (exercise)

Surgery

"Wait and see”

Muscle strength and function

Days Months

Modified from Bandholm & Kehlet (2012). Arch Phys Med Rehabil 93: 1292-1294.



Forforstaelse/rationale for artroskopisk knaekirurgi

Keyhole knee surgery is
'waste of time' review

finds

Friday 12 May 2017

Recommendations

Favours arthroscopic Favours conservative
surgery management

, Strong Weak
Applies to Click for

details

»
' All We recommend against arthroscopic knee surgery
in patients with degenerative knee disease

Arthroscopic surgery for degenerative knee arthritis and meniscal tears: a clinical Practice » Rapid Recommendations

practice gmdellne BMJ 2017 ;357 doi: https.//doi.org/10.1136/bm;jj1982 (Published 10 May 2017)



Not matter how beautiful your
theory is, allways consider the
possibility that it may be wrong.

(Inspired by Richard Feynman. Nobel laureate, Physics, 1965)

Low risk of (confirmation) bias

observational studies
(cohort, cross-sectional, case-control)
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LEVEL 1 EVIDENCE

observational studies
(cohort, cross-sectional, case-control)

LEVEL 5 EVIDENCE



Betyder typen af
genoptraening noget?



COMMENTARY Open Access

Rehabilitation strategies for optimisation of @
functional recovery after major joint
replacement

Journal of

Thomas Bandholm'**", Thomas W. Wainwright” and Henrik Kehlet’ Experimental Orthopaedics

“In summary, there is a continuous major need to
improve functional recovery after hip and knee
replacement, because studies to date have not found
superiority of one exercise regime over another.”

Systematiske reviews med samme konklusion: Pozzi et al (2013). Eur J Phys Rehabil Med 49: 877-892.



Sa ma supervision da
gare en forskel?



Knee Surp Sports Tranmato] Arnhrosc (2017) 25:3340-3353 @
R0 10 1007 =001 67-016-4231-x

KMNEE

Efficacy and safety of home-based exercises versus individualized
supervised outpatient physical therapy programs after total knee
arthroplasty: a systematic review and meta-analysis

Mariano Florez-Garcia'” - Fernando Garcia-Pérez' - Rafael Curbelo” -
Irene Pérez-Porta’ - Betina Nishishinya* - Maria Piedad Rosario Lozano® -
Loreto Carmona’®

“Short-term improvements in physical function
and knee ROM do not clearly differ between
outpatient physiotherapy and home-based
exercise regimes in patients after primary TKA.”

Systematiske reviews med samme konklusion: Buhagiar et al (2019). JAMA Netw Open 2: €192810.



Er genoptraening sa
bedre end ingenting?



Effect of physical rehablilitation after TKA

Artz et al. BMC Musculoskeletal Disorders (2015) 16:15

DOI 10.1186/512891-015-0469-6
BMC

Musculoskeletal Disorders

RESEARCH ARTICLE Open Access

Effectiveness of physiotherapy exercise following
total knee replacement: systematic review and
meta-analysis

Neil Artz'", Karen T Elvers?, Catherine Minns Lowe®, Cath Sackley4, Paul Jepson5 and Andrew D Beswick®



PT exercise versus (almost) no intervention: function

Physiotherapy exercise

outcome

Mo physiotherapy exercise

Std. Mean Difference Std. Mean Difference

Test for overall effect: Z=2.90 (P = 0.004)

Heterogeneity: Tau® = 0.00; Chi* = 0.14, df = 2 (P = 0.93);, F = 0%

StudI or Subgruup Mean sD Total Mean SD Total WEight IV, Random, 95% ClI IV, Random, 95% CI
1.1.1 3-4 months

Evgeniadis 2008 0.14 0.39 15 0.38 0.56 20 13.4% -0.47 [-1.15, 0.21] -
Mockford 2008 26.3 8.3 71 29.5 9 72 565%  -0.37[-0.70,-0.04] —

Moffet 2004 136 15 38 18.9 177 3B 301% <0.32 [-0.77, 0.13] —
Subtotal (95% Cl) 124 130 100.0% -0.37 [-0.62, -0.12] <o

1.1.2 6 month

onticone 20 BT .
Moffet 2004 12 14.8
Mackford 2008 254 9.3
Kauppila 2010 28.2 229

Subtotal (95% Cl)

Test for overall effect: Z2=0.61 (P =042)

38 15.8 17.6 3 23.7%

71 24.7 10 72 26.7%
36 24.7 18.7 39 24.2%
200 197 100.0%

Heterogeneity: Tau® = 0.21; Chi* = 17.86, df = 3 (P = 0.0005); I = 83%

(], -1. ,-.
0.23[-0.71, 0.24]
0.12 [-0.20, 0.45]

0.17 [0.29, 0.62]
-0.21 [0.70, 0.29]

Artz et al (2015). BMC Musculoskelet Disord 16: 15.

1 1
]

4 05 0 05 f
Favours physiotherapy Favours control



PROSPERO

International prospective register of systematic reviews

:

National Institute for
Health Research

&= Print | B PDF

Is physical rehabilitation superior to no physical rehabilitation following total knee arthroplasty?
A protocol for a systematic review and meta-analysis

Troels Mark-Ghristensen, Carsten Juhl, Kristian Thorborg, Thomas Bandholm

Comparator(s)/control:

TROELS MARK-
CHRISTENSEN

Forskningsansvarlig

Encouragement to stay active and continue life as usual.

Physical activity and exercise designed and prescribed
for restoring normal function or reducing pain.



YBENHAVNS @ Region
UNIVERS] @ Hovedstaden
.

Copenhagen Health Science Partners

Clinical Academic Group (CAG) application form

2017/2018

"Virker” treening far eller
efter operation?

COPENIHAGEN

SCIENGE

Work package 7: "PERIEX”



Opsummering



Betyder typen af genoptraening og
graden af supervision noget?

Det ser ikke sadan ud.

Behgver vi genoptraening efter total
knaealloplastik (virker det)?




Tak for
opmaerksomheden

& ®ROAD

Thomas.Quaade.Bandholm@regionh.dk | , @TBandholm



Research in OsteoArthritis Denmark
Prevention and treatment through the lifespan of

Jakob Kjellberg
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Den Sundhedsgkonomiske vinkel

Jakob Kjellberg
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Hvad er den rigtige behandling? — og hvad har vi rad til.

Antal TKA

DET NATIONALE FORSKNINGS-
0G ANALYSECENTER FOR VELFA£RD

4 | DAGENS TEMA SLIDTE KNZ&E B

Vi opererer arligt kne for 600 mio. Kr. -
men er det fornuftigt, sperger forskere

pivisergodeelidtered 3 Basisbehandling +
billig genoptrning, der supplerende
ikke prioriteres hojt b behandling + kirurgi
som kirurgi. Det bar siom +
fakonsekvenser for hele
lydnd:[nnuqlumsm lnger il
Pidon supplerende Kunstige
o P behandling ledflader

trze, shdie knz med bnstige
knz.

Men mu ndfordrer et nye - og i forsk- o
gt el f Medicin, saler, ortoser,
gelirurgiske indgreb Stadiet, ernetop  raskende st Basis behandling afterapeut

rende videnshabelige £ . behandling
skt New England  ndrvi taler
Journal of Medicine, fir  Soven Thory

- forskerne 1l 2t stille

sporgsmil ved patien- i - .
UM e i haig ke, Lisgerop Patientuddannelse, treening og veegttab
" gskhjzipfadedan  opuming
she. skal

ticx, der snartigen sxttes ned il imdned.

i i trning eller raa Ir2 QEUSL 1 rDMGetse: mr_n-s‘zgugpnmnqun,x arurg med s geeMERTEr
mange danskere med adgang tf hurtig - medvagiizb. ) har undersogt patienter, der af
behandling, men ikke nedvendgvis il e der fik oyt kn, var der ottz sabvorlige mmqmum m@muumwm
den rigtige behandling for knzene Vi_soget.74 procent. s blodpropper

Antal

Antal primzroperationer

/%)/_% %c’% c’%/ e‘%

[register @ DKR + LPR ® LPR |
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Udfordringer i dag:
En aldrende befolkning som fglge af en stor efterkrigsgeneration og
stigende middellevetider

. . o .
Levendefgdte Danskere, 1901-2017 Middellevetid for 0-arige, 2010/11-2016/17
100000 84 82,9
95000 -
90000
79,2
85000 o 80 7
80000 % 78
75000 = .
70000 S 76 745
65000 = 74
60000 -
55000
50000 70
AN MO ANMOMOOL ANMOLW A N~M OO O 2000:2001 2004:2005 2008:2009 2012:2013 2016:2017
OO d 1N M NITITWH O ON~NMNOOO OO
OO O O O O O O) O) O) O) ) OO O) O) ) O OO
T A A A A A A A A A A N NN Maand KVinder

Kilde: Danmarks Statistik (2018)
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Store konsekvenser — selv pa kort sigt.

Den forventede pct.vise andring i antallet af borgere fra 2018 til 2025

50%
40% 2a%
30%

20%
13% 17%
10%

- : I i I I
N i
1%, 0%
4%
105

=105

207
0-9 10-12 20-29 30-39 40-49 50-59 60-69 70-79 80-89 S0+

Kilde: Danmarks Statistik (2018)
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Lav veekst i regionernes sundhedsbevillinger gar det sveert at rumme |
budgetterne.

5%

4%

3%

2%

0% | I I I |
PR T R S s

-1%

Note 1: Fgr 2007 er vaeksten beregnet pd baggrund af amternes totale bevillinger, da det med
rimelighed kan antages, at den andel af amternes samlede bevillinger som gik til sundhedsvaesenet var
konstant over perioden 1998 til 2006.

Note 2: Det bemaerkes, at tallene for 2017 og 2018 er budgettal
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Ca. 2% veekst i 2020

1,8

o

—Sund aldring, Ingen mervaekst

- Sund aldring, 0,3 % point
mervaekst

- Sund aldring, 0,6 % point
mervaekst

- Jsund aldring, Ingen mervaekst

Kilde: Egne beregninger pba. DREAM (2018)

DET NATIONALE FORSKNINGS-
0G ANALYSECENTER FOR VELF£RD

SOCIALDEMOKRATIET VIL LOFTE
SUNDHEDSVASENET MED
53 MIA. KR. SAMLET | 2019-2025

Loft af sundhedsudgifterne i Socialdemokratiets
2025-plan og ny finansiering i “Tid til omsorg”

15 Mia. kr.

10

.........................

19 20 21 ‘22 ‘23 24 25

264
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Antagelserne bag DREAMs fremskrivninger

Demografiske
faktorer

Realveekst i
sundhedsudgifterne

Ikke-demografiske
faktorer

DET NATIONALE FORSKNINGS-
0G ANALYSECENTER FOR VELFA£RD

5 alUlelnide
befolkning med
flere aeldre og

_ stigende

udgifter udskydes tn
senere levear, som
folge af stigende
middellevetid

(Restveekst, nar
demografi og den
generelle
velstandsudvikling



VI E w 6 BN DET NATIONALE FORSKNINGS-
V~ S NN 0G ANALYSECENTER FOR VELF£RD

Hvad er "Mervaekst”?

 Reelt et "restled”

— Der samler det op som ikke kan forklares med demografi, sundaldring og
velstandsudviklingen....?

* Nye dyrere behandlinger er en del af "mervaekst’, men det er patientrettigheder,
agendrede indikationer, kontaktinflation osv. osv.

— Osv. er ikke hugget i sten...



"Sund aldring” — Det store hab....

Laegefaglige termer
- En given aldersgruppe bliver sundere over tid
- Litteraturen bestar bl.a. af studier af

= Udviklingen i befolkningens
funktionsevne

= Efterkrigsgenerations helbred
sammenlignet med tidligere
generationer

= Andelen af gode levear
- Evidensen er generelt tvetydig

DET NATIONALE FORSKNINGS-
OG ANALYSECENTER FOR VELFARD

@konomiske termer

- Faldende sundhedsudgifter i en given

aldersgruppe over tid
= Terminale udgifter udskydes til senere
levear

— | Litteraturen uenighed om, hvor meget
der kan forklares af henholdsvis alder og
restlevetid

267
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Hvad forklarer sundhedsudgifterne
Alder og sygelighed - eller afstand til dad

Vismaend i ny rapport: Zldrebyrden er
overvurderet

@n @O

Sundhedsudgifter pr. indbygger é 1
N —e— 1998-2003 2004-2009
: 1
o
0 20 40 60 80 100

age
Unge Xldre Kilde: Gregersen (2014) 268
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Aldersprofilens stejlhed | DK

» En stejlere aldersprofil kan begrundes med

- get efterspargsel efter sundhedsydelser fra den aeldre del af befolkningen relativt til den
yngre del (Barer m.fl., 1987)

= Nar den eldre del af befolkningen bliver starre, sa kan de ligge starre politisk pres

— Bias i teknologisk frontier (Felder & Werblow, 2008)

= Flere innovationer i leegemiddel — og medicoindustrien for behandling af aeldre end yngre i takt med, at
der bliver relativt flere aeldre

e Vived mereomca. Y ar...



"™ %% 1YY
7 R
Ay A ) M NN AN

Kunne ogsa veelge at prioritere flere penge

Figur 2 Sundhedsudgifter i procent af BNP, 2016

DET NATIONALE FORSKNINGS-
0G ANALYSECENTER FOR VELF£RD

Pct. af BNP
'_l
o

Ireland |
Iceland N
Greece AN
Italy S—
Spain NN
Portugal RN
New Zealand
Finland e |
Japan N
Sweden NN
Germany N |

United Kingdom Immn 1

Australia ——
Belgium - |
GENNEMSNIT I |
Austria N |
Norway NN
Canada e |

Netherlands IEN

m Offentlige udg. uden pleje- og omsorg M Private udg. uden pleje- og omsorg

Offentlige udg. for pleje og omsorg M Privat udg. for pleje og omsorg

France IEN |
Switzerland IR 0

United States I

Kilde: OECD (2018)
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Udsultet | forhold til andre lande
Hvad skal med?

Figur 3 Sundhedsudgifter i procent af BNP ekskl. udgifter til pleje- og omsorg, 2016
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Kilde: OECD (2018) pba. definition af pleje- og omsorgsudgifter (Segaard 2014).
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Det sundhedsgkonomiske perspektiv

 |kke udsigt til at gkonomipresset letter — tvaertom....

« Behov for der udvikles mere "gkonomisk” skansomme behandlinger
— Bedre selektion relevante patienter
— Bedre rehabiliteringsforlagb

DET NATIONALE FORSKNINGS-
OG ANALYSECENTER FOR VELFARD
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