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JOINT DAMAGE

Radiographic
changes
Cartilage break-
down products
Bone break-
down products
Osteoclast
markers

DISABILITY

. Reversible ) Irreversible

Smolen JS et al. Arthritis Res Ther 2008:10:208.



Strategy of RA treatment

C Inflammation is bad and causes structural
damage and disability

C Structural damage occurs early

C Inflammation + time deteriorate structural
damage and disabillity

C Inflammation is treatable

C Thus early and aggressive treatment Is
required




Case 1

C 33 year old female previously healthy, no
medications

C Right 2nd MCP pain and swelling x 5 weeks
C AM stiffness 45 minutes

C OJ/E: swollen right 2nd & 3rd MCPs, right 5th
MTP tender

C Rheumatoid factor + 42; CRP elevated 11

C Radiographs of hands and feet I no
radiographic damage




Case 2

G
G
G

54 year old businessman
PMHX: high cholesterol, no medications

10 week history of diffuse joint pain & swelling
(shoulders, elbows, hands, knees, feet)

AM stiffness T 4 hours
On exam, 35 active joints, 22 effused joints

Rheumatoid factor negative, CCP negative, CRP
elevated

X-Rays: osteopenia , periarticular osteoporosis,
early erosive changes in the carpal bones




Which patient has worse prognosis?
B. Case 2

A. Case 1

C 33 year old female
previously healthy, no
medications

¢ Right 2nd MCP pain and
swelling x 5 weeks

C AM stiffness 45 minutes

C 2 swollen joints right hand

C Rheumatoid factor + 42;
CRP 11;

C no radiographic damage

G
G

54 year old businessman

10 week history of joint
pain & swelling (shoulders,
elbows, hands, knees, feet)

AM stiffness 1 4 hours
35 active joints, 22 effused
joints

Rheumatoid factor negative

X-Rays: osteopenia |,
periarticular osteoporosis,
early erosive changes in the
carpal bones




Case 3

C GP refer patient to rneumatologist (you) with
the following information:

o

Female 40 years old, previous good health. Employed
secretary

Swollen joints in hands and feet for 3 months
ESR 40 mm/h, CRP 50 mg/I|
RF 60 [U/I, Anti CCP 80 IU/I

No radiographic examination, Starts treatment with
NSAIDs

C Which priority on your waiting list?




Which priority on your waiting list?

G
&
G

Regular waiting list T at least 3 months
Examined within 3 months
Examined within a month

Radiographs / MRI within a week and examined
clinically within 3 weeks

Hand and wrist radiographs and immediate
appointment for clinical evaluation




Case 3

C You receive the patient after 2 weeks and do
the following findings
o 10 out of 28 swollen joints

o MTP also swollen

o DAS286.0
C You would start with DMARD or anti TNF -which?

C Would you also start  prednisolone ?




You would start with DMARD or anti
TNF - which?

C Start MTX + folic acid
¢ Start either sulphasalazine and/or antimalarials

C Start MTX + folic acid + sulfasalazine +
antimalarials

C Start MTX + anti TNF agent




Would you also start prednisolone  ?

¢ Yes

¢ No




Corticosteroids

C Systemic use

C Intraarticular use




Case 3

|
C MTX was chosen. Would any of the following factors

have influenced your decision:

o Male instead of female
Younger age

Higher APR

Higher antiCCP concentration
Radiographic erosions

Bone marrow edema MRI

Anti - nuclear antibodies
Enthesitis

O O O O o o o

C What would be your treatment target?

C When (after how many weeks if not reaching the
target) would you consi diBlF? fia




Diagnosis of RA: ACRteria

At least four of the following criteria

C Morning stiffness >1 hour

C! NIOKNRGAA 2TF| Mustbemeseyiti |
C Arthritis of hand joints for at least 6 weeks
C Symmetric arthritis

C Rheumatoid nodules

C Serum rheumatoid factor

C Radiographic changes

Arnett FC et al. Arthritis Rheum 1988;31:3151



New criteria for RA diagnhosis

Patients are definitively diagnosed with RA if they score 6 or more points according to
the following criteria:

Joint involvement

1 medium -large joint (O points)
2-10 medium -large (1 point)

1-3 small joints (2 points)

4-10 small joints (3 points)

More than 10 small joints (5 points)

Serology

Not positive for either rheumatoid factor or anti -citrullinated  protein antibody (O points)
At least one of these two tests are positive at low titer, defined as more than the upper

limit of normal but not higher than three times the upper limit of normal (2 points)

At least one test is positive at high titer, defined as more than three times the upper limit
of normal (3 points)

Duration of  synovitis

Lasting fewer than 6 weeks (O points)

Lasting 6 weeks or longer (1 point)

Acute -phase reactants

Neither C -reactive protein nor erythrocyte sedimentation rate is abnormal (O points)
Abnormal CRP or abnormal ESR (1 point)




What have we learned during these years?
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Markatseli TE, Papagoras C, Drosos AA
Prognostic factors for erosive rheumatoid arthritis
Clin Exp Rheumatol 2010;28:114 -23




Table 1. Potential prognostic factors of radiological damage in rheumatoid arthritis.

Demographic Genetic

-Age - Shared epitope

- Sex - PTPN22 gene

- Disease duration Autoantibodies

- Smoking - Rheumatoid factor

- Body mass index - Anti-cyclic citrullinated peptide antibodies
Clinical - Anti-peptidyl-arginine deiminase-4 antibodies

- Symmetrical polyarthritis Bone markers

- Disease activity score - Matrix metalloproteinase-3

- Health assessment questionnaire score - RANKL/OPG ratio

- Extra-articular manifestations - Human cartilage glycoprotein-39
Inflammatory markers - Cartilage oligomeric matrix protein

- Erythrocyte sedimentation rate - Collagen cross-linked C-telopeptide

- C-reactive protein Early imaging damage

Markatseli TE, et al. Clin Exp Rheumatol 2010;28:114 -23



Treat to target and systemic monitoring

|
A The hypertension or diabetes mellitus

paradigm

Diabetes mellitus

A Normal glucose and decrease glucosylate
hemoglobin (less than 6.3)

A LDL less than 90 mg/d|

A Blood pressure less than 120/80 mmHg




Atar D, Birkeland KA and Uhlig T

‘Treat to target': moving targets from

hypertension, hyperlipidaemia and diabetes to
rheumatoid arthritis

Ann Rheum Dis 2010:69:629 -30




Smolen JS, Aletaha D, Bijlsma JWJ, et al; for the
T2T Expert Committee

Treating rheumatoid arthritis to target:
recommendations of an international task force

Ann Rheum Dis 2010:69:631 -37

Conclusion

The 10 recommendations are supposed to inform
patients, rheumatologists and other stakeholders
about strategies to reach optimal outcomes of RA
based on evidence and expert opinion




Box 1 Recommendations

|
Overarching principles

(A) The treatment of rheumatoid arthritis must be based on a
shared decision between patient and rheumatologist.

(B) The primary goal of treating the patient with rheumatoid
arthritisisto  maximise long -term health -related quality of life
through control

of symptoms, prevention of structural damage, normalisation
of function and social participation.

(C) Abrogationof 1 n p a mma ts themmost important way to
achieve these goals.

(D) Treatment to target by measuring disease activity and
adjusting therapy accordingly optimises outcomes in
rheumatoid arthritis.

Smolen JS, etal. Ann Rheum Dis 2010;69:631

-37



Recommendations

(1) The primary target for treatment of rheumatoid arthritis should be a state of

clinical remission

(2) Clinical remission is d e y n asdthe absence of signs and symptoms  of
signi ycamptammat disease activity

(3) While remission should be a clear target, based on available evidence low disease

activity may be an acceptable alternative therapeutic goal, particularly in established
long - standing disease.

(4) Until the desired treatment target is reached, drug therapy should be adjusted at
least every 3 months

(5) Measures of disease activity must be obtained and documented regularly, as
frequently as monthly  for patients with high/moderate disease activity or less frequently
(suchas every3 1 6 months ) for patients in sustained low disease activity or remission.

(6) The use of validated composite measures of disease activity , which include joint
assessments, is needed in routine clinical practice to guide treatment decisions.

(7) Structural changes and functional impairment should be considered when
making clinical decisions, in addition to assessing composite measures of disease activity.
(8) The desired treatment target should be maintained throughout the remaining course

of the disease.

(9) The choice of the (composite) measure of disease activity and the level of the target
value may be i n p u e nbyg @wkideration of  co-morbidities , patient factors and drug -
related risks

(10) The patient has to be appropriately informed about the treatment target and
the strategy planned to reach this target under the supervision of the rheumatologist.

Smolen JS, etal. Ann Rheum Dis 2010;69:631 -37



Remission is Complex
|

A Clinical Remission : ACR/DAS criteria, or normal
acute phase response, no clinical synovitis

A Imaging Remission : no significant synovitis on
sensitive imaging

A True Remission : a state of no detectable disease
with no progression of structural damage




DAS28: disease activity

C Number of tender joints
Score C Number of swollen joints

C ESR (mm/h)

Sevare C General health (VAS)

Modearate

Mumi

Remsoon

| DAS 28 (4 variables)=0.5 6 * ¢ A 28 3VW28+0.7*ESR+0.014*GH |




Smith N, Ding T, Butt S, Gadsby K and Deighton C

The importance of the baseline Disease Activity
Score 28 in determining responders and non
responders to anti  -TNF in UK clinical practice

Rheumatology 2008;47:1389 1 1391




Katchamart W, Bombardier C

Systematic monitoring of disease activity using an
outcome measure improves outcomes in rheumatoid
arthritis

J Rheumatol 2010 May 1[ Epub ahead of print]

Conclusion

Systematic monitoring of disease activity, aiming for
at least low disease activity, and frequent followup
Improves outcome in RA




Targets of therapy in RA

Clinical remission
DAS-28 <2 6

! ]

Maintenance of quality of live

! ]

Inhibition of structural damage




target Adapt therapy Adapt therapy

sccording i if state is lost
disease activity

Sustained
remission

Remission

i

Assess
disease activity about

every 3—6 months
./ Low disease

composite measure
of disease activity
every 1-3 months

Sustained low
disease activit

activity
Adapt therapy
- Adapt therapy
according to . :
diseasze activity if state is |lost

Figure 1  Algorithm for treating rheumatoid arthritis (RA) to target based on the recommendations provided in box 1 and discussed in more detail

in the explanatory notes. Indicated as separate threads are the main target (remission and sustained remission) and the alternative target (low
disease activity in patients with long-term disease), but the approaches to attain the targets and sustain them are essentially identical. Adaptation of
therapy should usually be done by performing control examinations with appropriate frequency and using composite disease activity measures which
comprise joint counts.

Smolen JS, etal. Ann Rheum Dis 2010;69:631 -37



RA medication timeline

MTX
[ Steroids | TNF
Inhibitors
| Gold I [ Abatacept ]
Rituximab
1900 1930s 1950s 1980s 1999 2005-2006 2008
Treat signs and symptoms Aggressive MTX dosing, combination
in established disease therapy, disease modification

Cohen SB, et al. J Rheumatol 2008;35 (suppl 81):4 -30




Objective of RA treatment

Decrease

DisabilitD

@sease
~_activity
Reduced to
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Effect of RA Disease Duration on
Inflammation and Function

Severity

Inflammation
- - —. Function

———————————————————

—

]

Interventions

Time

Emery P. Ann Rheum Dis. 1995;54:944



Early DMARD Initiation alters

radiograehic Erogression rate

Meta-analysis of 12 studies comparing early vs late initiation:
Average delay in treatment start: 9 months; median follow-up: 3 years

Van der Heijde
Buckland-Wright _|
Egsmose_
Landewe » .
e Reduction in
N Verstappen | progression
£ Diuainen rate: 1.4 Sharp
S Bukhari ] it
& AR e units/year
Nell - ; (33% reduction)
Marchesoni —
Sanmarti —
Combined- _1 133
— — : . n—

L LR L

% Rate Reductiont -30 -10+10 +30 +50

More progressive disease benefitted more from earlier treatment (P=0.04)

Finckh A, et al. Arthritis Rheum 2006:;55:864 -872



DMARDs used in RA patients

Drug Mechanism of action Approximate Rout of Usual dose Toxic effect
time to administration
benefit
Methotrexate Inhibits DNA purine 1-2 months pos or by 7.5-25 mg once Myelosuppression
synthesis, g injection weekly hepatotoxicity
adenosine - pulmonary fibrosis,
medicated anti - nausea, oral ulcers,
inflammatory effects teratogenic  effects
Leflunomide active Inhibits de novo 1-2 months pos Loading dose of Gastrointestinal tract,
metabolite A771726 pyrimidine synthesis 100 mg daily dysfunction,
for 3 days, hepatotoxicity,
followed by 20 teratogenic
mg daily
Sulfasalizine a extracellular 2-3 months pos 2-3 g/day in a Gastrointestinal effects,
adenosine C twice daily myelosuppression,
activation of NFkB dosing regimen hepatotoxicity, skin rash
Cyclosporine A Inhibits IL -2 1-2 months pos 2.5-3.5 mg/kg Nephrotoxicity,
production and per day hypertension,
proliferation of T - hypertrichosis, tremor,
cells gram hyperplasia
Hydroxychloroquine a intracellular pH 2-4 months pos 200 -400 Retinal toxicity
and interferes with mg/day maculopathy bull 6s

antigen presentation
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Gaujoux -Viala C, Smolen JS, L and ei®@tal

Current evidence for the management of rheumatoid
arthritis with synthetic disease -modifying
antirheumatic  drugs: a systematic literature review
iInforming the EULAR recommendations for the
management of rheumatoid arthritis

Ann Rheum Dis 2010:69:1004 -9

Conclusion

MTX was well -tolerated and effective in reducing
sighs and symptoms, disability and structural

damage. A comparison with other synthetic DMARDs
was in favour of MTX, though at the tested doses
MTX and leflunomide were equally effective




Strategies of RA treatment

Sequential monotherapy Step -up combination

Add Add
DMARDs biologics

Initial combination

DMARDSs + prednisone Combination with biologics




Strategies of RA treatment

Sequential monotherapy

Is sequential monotherapy doing enough?




Radiographic Progression Despite
DMARD Treatment

A Study of radiographic ———
OUtC()meS in eal’ly RA B Erosion count

A 256 patients with early @ Deformity count
RA (<2 years); treated
and followed long term
for radiographic
progression

A Radiographic
progression was
evident despite
treatment

Count

0 5 10 15 20
Disease Duration (yrs)
JSN = Joint space narrowing

Wolfe F and Sharp JT. Arthritis Rheum. 1998;41(9):1571 -1582.



Strategies of RA treatment

Step -up combination

Add Add
DMARDs biologics




104 =
SJC(28)
75 =
% percentage pain on VAS
improvement gy CRP
DAS-28
morning stiffness
25 = ESR
& Hb
Larsen score
-75 o number of eroded joints
% percentage - 50 -
deterioration
- ?5 =
=100 =

Dissociation between clinical and radiological outcome. Improvement is the mean
actual change during the 10 -year period expressed as a percentage of the value at
enrolment. Deterioration is the mean actual change expressed as a percentage of the
total change possible




|
van Vollenhoven RF, Ernestam S, Geborek P, et al
Addition of infliximab compared with addition of sulfasalazine
and hydroxychloroquine to methotrexate in patients with
early rheumatoid arthritis (Swefot trial): 1 -year results of a
randomised trial

Lancet 2009:374(9688):459  -66

INTERPRETATION

In patients with early rheumatoid arthritis in whom

methotrexate treatment failed, addition of a tumour
necrosis factor antagonist to methotrexate
monotherapy is clinically superior to addition of

conventional disease -maodifying antirheumatic drugs




Methotrexate +sulfasalazine +hydrosychloroguine (—=ciclosporin A) (n=130)

Methotrexate monotherapy

Y Methotrexate+infliximab (—etanercept) (n=128)

Rheumatoid arthritis 20 mg per week
symptoms <1year 3-4 manths
Mo previows DMARD use d
DAS28 3.2
(n=d87) \
3 months
Screeningandinclusion Randomisation of patients
with DAS28 =3.2

12 months

4

Frimary endpoint: proportion of
patients with a good response
according to EULAR criteria

24 months

4

Re-randomisation of patients
with low disease-activity or in
remission

Figure 1:Schematic of the Swefot trial

van Vollenhoven RF, et al. Lancet 2009;374(9688):459 -66




Sulfasalazine and Infliximab (n=128)
hydroxychloroquine (n=130)
Age (years) 52-9 (13-9) 511(13-3)
Women 101 (78%) 97 (76%)
Symptom duration (months) 6-3 (3-6) 6:2 (3.5)
Rheumatoid factor-positive &5 (B5%) 88 (69%)
DAS28 score at baseline 5.8 (0.96) 5.91(0-93)
Health assessment questionnaire score at baseline 1.32 (0-60) 1.27 (0-60)
DAS28 score at randomisation 4.79 (1.05) 4.91(0-98)
Taking low-dose glucocorticoids at baseline 10 (8%) 81(6%)

Data are mean (30) or number of patients (%),

Table 1: Characteristics of randomised population

van Vollenhoven RF, et al. Lancet 2009;374(9688):459 -66
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B months 9 months 12 months

Tirme after inclusion in study
Number of patients
Sulfasalazine and 34 21 32
hydroxychloroquine
Infliximab 35 43 5o

Figure 3: Proportion of patients achieving a good response according to EULAR criteria at 6, 9, and 12 months

van Vollenhoven RF, et al. Lancet 2009;374(9688):459

-66



Sulfasalazine and Infliximak (n=128)
hydroxychloroquine (n=130)

Total adverse events 48 32
MNumber of patients with at least one adverse event 33 (25%) 26 (21%)
Blood and lymphatic system g 1

Liver 1 g
Infectious i g

Skin and allergic reactions 3 11
Gastrointestinal 15 1
Respiratory system 2 2
Hypertension 2 0

Eyes 2 1]

Ears 1 0
Central and peripheral nervous system 6 1
Musculoskeletal 0 1
Psychiatric 4 ]
General 2 3
Meoplasms 0 0
Abnormal blood test 1 1
Unspecified 4 1
Serious adverse events 1 {generalised symptoms®) 1(persistentfever)

*Lassitude, fatigue, general aches, and low-grade fever.

Table 3: Adverse events reported from randomisation to 12 months

van Vollenhoven RF, et al. Lancet 2009;374(9688):459

-66



Strategies of RA treatment

Initial combination

DMARDSs + prednisone Combination with biologics




DMARDs combination

Prednisone
+

Methotrexate
+

SSZ +/- HCOQ

Prednisone
+

Methotrexate
+

Leflunomide

Prednisone
+

Methotrexate

+
Cyclosporine A

Prednisone
+

Methotrexate

+

Biologic agents

Tugwell P et al. N Engl J Med. 1995

O6Del | JR et al .

, Kremer JM et al. Ann Intern Med. 2002
Art hritis HIQe hyaroxRcblérdjuine



Effects of glucocorticoids on radiological
progression in RA (Review)

THE COCHRANE
COLLABORATION®

Kirwan, et al.Cochrane Database of Systematic Reviews 2007 (24 January); Issue 1. No: CD006356.DOlI
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(two -year studies)
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Benefits and risks of steroids

N
Benefits Risks

¢ Effective ¢C Boneloss

~

Cheap o ANon I ssueo but c

G
C Symptomatic relief Accelerated atherosclerosis
G

Radiographic Candot al ways taper
slowing
Not patientso6 prefe
C Recommended in

guidelines Prevents access t1x

Challenges in diabetic patient
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