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Glucose Fatty Acids

Hormones
Growth Factors Transcription Factors
Nitric Oxide
Cytokines Oxygen Radicals
Vasculature Articular Cartilage Subchondral Bone
Endothelial Dysfunction Chronic Inflammation Subchaondral Bone Remodelling
Impaired Tissue Perfusion Matrix Protein Degradation Synovial Hypertrophy
Arteriosclerosis DNA Damage/Apoptosis Osteophyte Formation
Ischemia Articular Cartilage Loss

| \

Osteoarthritis




Modern diet

[ Intestinal dysbiosis 1

Metabolic syndrome and permeability

Hypertension Insulin resistance Lipid Intestinal Adipokines Joint
and increased abnormalities  metabolites cause systemic  overload
risk of type 2 cause systemic  inflammation
diabetes inflammation
\ \
Subchondral * Matrix stiffness Activation of joint e Tissue tear
bone ischaemia ¢ Muscle weakness and muscle cells and shear
* Altered * Activation of
proprioception innate immune
* Subchondral responses
bone loss

L .
\ - I -

C*—- 7 I | s F-PT m:.ﬁmﬂﬁﬁllu ‘ﬂﬂﬁnr Tlﬂ.A J‘Iﬁlﬁ"‘ﬁf:ﬂl — nr-r.ﬁﬂ--l-r ﬁ‘ ﬁﬂﬂd‘lhr‘ﬁ J"I:A'l‘i.-' —— ﬂl"‘"hﬂﬂ.""lﬂf:'l-:l‘ f‘n.ﬂ"ﬁ [ S —




£

* Rapid acting drugs

1. Analgetic drugs

*  Paracetamol, metamizol
* Nonsteroidal antiinﬂammat()ry drugs

* Weak opioids — tramadol

2.Topical transdermal treatment
* NSAID (diclofenac, ketoprofen)

* Irritants (capsaicin, menthol)

3. Steroid antiflogistic drugs
(corticoids) intra-articular
administration

* triamcinolone, betametazone

* avoid frcqucnt administration

Ao

Treatment of OA

® Slowly acting drugs

chond roprotectives

1. Disease modifying drugs

(DMOAD)?
*  Glucosaminsulphate
*  Chondroitinsulphate
*  Hyaluronic acid

No proven agents that reverse

osteoarthritis (alternative

to pharmacotherapy in advanced stages

of the disease is surgery).
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Osteoarthritis

A chronic degenerative joint disorder with the characteristics of loss of articular cartilage,

osteophytes formation, change in the synovium and joint capsule’

1. No curative treatment has been found yet currently?

5 , :
2. Management consists of non-pharmacological therapy, pharmacological therapy * and surgical
approach®

3. Therapeutic goals are:
« Pain reduction/management °
« Improvement or preservation of mobility®
» Prevention of functional impairment>®
* Improvement in Quality of Life>®
« Prevention from toxic effects of medications®




Characteristics

Normal joint Joint with OA

Capsule
thickening

Synovial inflammation

1. Dieppe P. Rheumatology. London: Mosby, 1998. 1.1-1.2.
2. Herfindal E, Gourley D. Baltimore: Williams and Wilkins, 1996. 6th ed.

Early OA

Articular cartilage surface irregularity
Superficial cleft within tissue

Alter proteoglycan distribution

+ Late OA

» Deepened cleft

* Increase in surface irregularities
» Articular cartilage ulseration

+ MMP degrades proteoglycans
and collagen




Joint involvement

Less common

¥
|

b rere ‘ b Ll most incidence,!
! | ) affecting 10% males and

Knees ’A 18% females > 60 years old

;{,}'{f Ankles

Common
) Shoulders
Spine A
3 200, Elbows
Hip 7 @ ’ Knee and hip OA has the

AV

DALYs, disability-adjusted life years; OA, ostecarthritis,
1. Cross Met, al. Ann Rheum Dis 2014;73:1323-30;
2. 2Glyn-Jones S et al, Lancet 2015; [Published Online].




Osteoarthritis of the Hand

| \
Classification Criteria For Osteoarthritis Of k\
The Hand
Hand joint, aching, or stiffness and 3 or 4 following features: /,r
« Hard tissue enlargement of 2 or more of 10 selected joints ,,/i
« Hard tissue enlargement of 2 or more DIP joints o« _

« Fewer than 3 swollen MCP joints

« Deformity of at least 1 of 10 selected joints

The American College of Rheumatology criteria for the classification and
reporting of osteoarthritis of the hand. Arthritis Rheurmn 1990;33:1601---10




Symptoms and Signs

EEd N

e Joint pain on movement ¢ Tenderness on palpation/pressure
e Joint stiffness after a period of inactivity * Loss of synovial space
¢ Decrease in joint function or loss of * Bony enlargement/osteophytes
normal range of movement e Crepitation
» Deformity, swelling, crepitation o Joint deformity (Heberden’s nodes)

Hunter D et al. Rheum Dis Clin Morth Am. 2008; 34(3): 623-543.




Mild Severe

Non-pharmacological* Pharmacological®

NSAIDs, non-steraidal anti-inflammatory drugs.
1. Hochberg MC et al. Arthritis Core Res 2012;64:465-74
2. Glyn-fonesS etal. Lancet 2015; [Published Online).
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Osteoarthritis and Cartilage 27 (2019) 15781589

- L,
Osteoarthritis = OSTEOARTHRITIS
OA

and Cartilage

OARSI guidelines for the non-surgical management of knee, hip, and n
polyarticular osteoarthritis Gaikie

R.R. Bannuru § *, M.C. Osani f{, E.E. Vaysbrot {, N.K. Arden 1 ¢, K. Bennell |,

S.M.A. Bierma-Zeinstra 9 #, V.B. Kraus {1, L.S. Lohmander i1, ].H. Abbott 5, M. Bhandari
FJ. Blanco 99 ##, R. Espinosa {{{ {if, LK. Haugen %%, J. Lin |||/, L.A. Mandl 994,

E. Moilanen ###, N. Nakamura {7{{, L. Snyder-Mackler :i1i, T. Trojian 455,

M. Underwood 9999, T.E. McAlindon




L
2019 OARSI Recommendations for Knee OA QAR e

Table II: Evidence Level-based treatment recommendations for Knee OA

Level 1A High
Consensus

Level 2 Low
Consensus

GCP Statements

Core (Strong): a '
(Strong): (Conditional):

S (Conditional):

PHARMACOLOGIC PHARMACOLOGIC PHARMACOLOGIC

Arthritis Education; Topical NSAID

Exercise Programs with * No comorbidities: Non- No comorbidities: =

or without Dietary selective NSAIDs, Non- IAHA No comorbidities:
Weight Management. selective NSAID + PPI; e TR IA Treatment

Gl comorbidities: IA
treatment, NSAID risk

- COX-2 Inhibitors, IACS

ZERE Non-selective NSAID
* Gl comorbidities: COX-2

Inhibitors; IACS, IAHA i mitigation, pain
* CV comorbidities: IACS, management program
JAHA NON PHARMACOLOGIC
NON PHARMACOLOGIC Cognitive Behavioral,
'Aquatic Exercise, Gait Aids, herapy with Exercise

Self-Management Programs

R.R. Bannuru et al. Osteoarthritis and Cartilage 27 (2019) 1578e1589.
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AMERICAN COLLEGE

of RHEUMATOLOGY
Empowering Rheumatology Professionals

2019 American Co
Foundation Guide
Osteoarthritis of t
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Check for

Arthritis & Rheumatology updates

Vol. 72, No. 2, February 2020, pp 220-233
DOI 10.1002/art.41142
© 2020, American College of Rheumatology

lege of Rheumatology/Arthritis
ine for the Management of

ne Hand, Hip, and Knee

Sharon L. Kolasinski,' Tuhina Neogi,” Marc C. Hochberg,’ Carol Oatis,* Gordon Guyatt,” Joel Block,’
Leigh Callahan,” Cindy Copenhaver,” Carole Dodge,’ David Felson,” Kathleen Gellar,™ William F. Harvey,"

C. Kent Kwoh,™ Amanda E. Nelson,” % Jonathan Samuels,” Carla Scanzello,'

Daniel White,'® Barton Wise,” Roy D. Altman,’ Dana DiRenzo, ' Joann Fontanarosa,® Gina Giradi,”
Mariko Ishimori,*' Devyani Misra,?
Marat Turgunbaev,” Amy S. Turner,* and James Reston*

Amit Aakash Shah,* Anna K. Shmagel,” Louise M. Thoma,’
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AMERICAN COLLEGE
2019 ACR Recommendations for Knee OA of RHEUMATOLOGY

Empowering Rhewmatology Profersionals

1. Physical, Psychosocial, And Mind-body Approaches:

* Strongly recommendation : Exercise, Self-Efficacy and Self-Management

Programs, Weight Loss, Tai Chi, Cane, TF Knee Brace,

* Conditionally recommendation: Heat Therapeutic Cooling, Cognitive Behavioral
Therapy, Acupuncture; Balance Training, PF Knee Brace, Yoga, RFA

2. Pharmacologic Approaches

* Strongly recommendation : Oral NSAIDs, Topical NSAIDs, I-A Steroids (Imaging-
Guidance for Hip)

* Conditionally recommendation : Acetaminophen, Tramadol, Duloxetine, Topical
Capsaicin

Kolasinski SL et al. Arthritis & Rheumatology, 2020; 72{2): 220-233.
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Chronic pain as a cause of disability?

5 of 11 causes of chronic disability (duration = years) worldwide

N are chronic pain®
*  Chronic pain (moderate to severe

pain, of 3 or more months duration)? il Average ranking

Low back pain 1.1
* Inthe elderly, chronic pain is Major depressive disorder 1.9
associated with higher risk of (joint) Iron deficiency anemia 33
Es:!:gﬁ;t;uzlj;ch may progress to Neck pain e
COPD 5.8
. SE‘UETTW of disa bi|i'[‘y’ is associated Other musculoskeletal disorder 5.9
with increase in mortality rate in OA Anxiety disorder 6.4
patients* Migraine 8.9
Diabetes 9.1

Fall 10.1

e Osteoarthritis 12.3

1. Moore R4 et al. Pain Practice, 2014:14:70-04

2, Egarmant LH, &t al, § Am Geriatr So, 2004;62:1007-16
3. Lewelle 56, Eal. JAmA, 2009;302:2214-21

4. Nuesch E et. al. 8040 2011;342:d1165 01254

5 Wos Tetal. Loncet 2012, 380:2163-96
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Benefits and risks of pharmaceutical therapy

in pain management
Choice of therapy

Acetaminophen (Paracetamol) - risks exists, but no evidence of benefits!3
* No strong evidence of efficacy in chronic pains
*  Higher risk of liver injury compared to NSAIDs

NSAID - risks exists, with few evidence of benefits*?®
*  Most common risk for “traditional” NSAIDs are Gl bleeding
*  CVrisks are shown to be moderately elevated in RCTs, but otherwise no reports in longitudinal studies
*  Other risks, such as kidney failure; therefore, NSAIDs must be avoided in patients with low eGFR
*  49-59% patients who were given NSAIDs reported moderate pain reductions
*  39-44% patients who were given NSAIDs reported substantial benefits

Opioid - risks exists, with inadequate evidence of benefits%13
* Tramadol shown marginal benefits compared to its side effects, making it less commonly used in OA cases
*  NSAIDs & coxibs shown lower risks compared to opioids in few large cohort studies
*  No studies in “traditional” opioids shown any benefits in chronic cancer pain
*  High drop-out ratio, up to 65% in 12-weeks study

oGFR, estimated glamerular filtration rate; NSAIDs, non-steraidal antiinflammatary drugs; OA, astecarthritis; RCTs, randomaed controlled trials.
Wowheed TE et al. Cochirone Cotabose Syst Rev 2006;C0004257; ‘Machado GC et &l 80/ 2015;350:h1225; "Moore RA et al, Eur / Pain 2014; [Epub ahead of print]; *Moore RA, BMC Musowloske) Ovs 2007:8:73; "Rodrigues LAG et al. Arthritis fRes Ther 2001;3:98-101; “Coxib

and traditional NSAID Trialsts” (CKT) Collabaration, Loncet 2013;382:765-79; "Mangoni AA «L al, Be ) Chin Pharmocol 2010,69:689-700; *Gutthann SP et al, Archi (ntern Med1996;156:2433-9; “Moore RA et al. Ann Rheum Ovy 2000,69:374-9; ""Cepeda MS et al, Cochrone
Database Syst Rev 2006,CD005522; *Saloman DH at al. Arch (nd Med 2010,70:1968-78; Updoare RA et al. Pave 2003;154:577-85; 1 ange B et 34 Adv Ther 2010;27:351-99,




Pathogenesis of Pain

Inflammatory pain

Neuropathic pain
Tissue lesion

Phospholipid cell membrane

Phospholipases

Arachidonic acid
1
Cyclooxygenase 5-Lipoxygenase ‘
3 +
/ Leukotrienes
COX-2 "

. i

|
4

Vasoconstriction

Prostacyclin (PGI2) : " - Prostaglandin E2 (PGE2) Increase in vascular
4 Prostaglandin G; (PGG;) | ¢ permeability
Prostaglandin D2(PGD?2) pwmm Ha (PGHy) ThromboxaneA2 (TXA2) :
Vasodilation, Vasodilation, Vasoconstriction, I nﬂ CLLL matl on
Inhibition of platelet Increase in vascular Increase of platelet '
aggregation permeability, hyperalgesia aggregation a nd pa in

COX, cyclooxygenase; PG, prostaglandin; TxA2, thromboxane A2. *Red text indicates involvement in inflammation.
1. clain et al. Spine J 2005;5:191-201

2. Funk CD. Science 2001,294:1871-5
3. Miller SB. Semin Arthritis Rheum 2006;36:37-49
4. Khanapure et al. Curr Top Med Chem 2007;7:311-40.

-




Target Terapi DMOAD

Normal BN Muscle atrophy

and sclerosis

Cartilage - ibition
breaking down ,

rs

A

+—Meniscal damage

‘_Synovial -
hypertrophy

Osteophytes

Ligament
dysfunction

Altered fat
metabolism




GLUKOSAMIN

* Seny endogen dlm matriks tl

rawan sendi dan cairan sendi

® Prekursor utama utk
biosintesis asam hiluronat,
glikosaminoglikan (GAGs),
glikolipod, glikoprotein

* GAGs dpt mengikat air—>
usia degeneatif, kemamp

mengikatair berkurang

® Mek kerja chondroprotektitf :
® stimulasi langsung kondrosit,

® memasukkan sulfur ke dalam

tulang rawan sendi, dan

° Perlindungan terhadap proses
degenerasi tubuh dengan
cara mengubah ckspresi

genetik




e Articular cartilage

Joint capsule

Proteoglycan (aggrecan)
____...-'"'

\ 78\

Hyaluronic | Link protein
acid

Synovial fluid

Articular cartilage

Subchondral bone

- .
/ [ Glycosaminoglycan side

Ty[r:-e il Prétengly:an cm;-ndrncyte chains
collagen
fibrils

T GLUCOSAMINE SULFATE ACTION J
MECHANISMS

STIMULATES:
-T proteoglycans

INHIBITS:
+ cartilage degradative
enzymes (collagenase,
aggrecanase,

e, o o
- Anti-inflammatory 1 troo :dlcals.z.
activity . PGE2




Kondroitin
* GAGsyg diperlukan utk pembent proteoglikan di tl rawan

sendi

* Mek kerja

° memperbaiki fungsi sendi dg meningkatkan sintesis endogen

(kondroitin sulfat A dan C) & GAG

° mencegah degradasi enzimatik GAGs melalui penurunan
aktivitas collagenolitic dan
inhibisi enzim seperti phospholipase A2 dan N-

asetil g] ukosamineidas

° Meningkatkan viskositas cairan sendi







Antigen (? microbe)

MHC class |l

(genetic susceptibility)!

@
ﬁiCth T cells

JIN

|
®

Formation of
rheumatoid factor,

Cytokines, e.g. TNF

Macrophage
activation

B-cell
activation

é‘
+

Cytokines, e.g. TNF

Endothelial activation

other autoantibodies IL-1
l X * Expression
Immune complex Fibroblasts ) ) of adhesion
formation and Chondrocytes > Proliferation molecules
deposition Synovial cells
v
Ty Release of collagenase, stromelysin, _ Accumulation of
Joint injury elastase, and fther enzymes PGE. inflammatory cells
Pannus formation;
» | destruction of bone, cartilage; | «<—

fibrosis: ankylosis
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HEALTHY JOINT

Joint capsule

Synovial
Membrane

Articular cavity
(synovial fluid)

Synovial lining
(synoviocytes)

Cartilage

Bone

Dendritic Cell

T/8B
cooperation

Antigen
presentation

T cell

activation
é

Cell contac
lL-‘I7

CcD4
T Cell

. __m5
Cell
contact

Synoviocyte

IL-15 Decreased
TNF-a collagen synthesis

IL-18

B Cell

ARTHRITIC JOINT

Osteoclast

Macrophage

T cell
Hiperplastic
synovial lining

Dendritic Cell

B Cell

Leukocyte
extravasation

Extensive
angiogenesis

Plasma Cell

Plasma Cell

6 N, Y

Macrophage

Cell contact

RANKL

————————— TNFa —> Inflammation

|3 ——= Bone erosion

Osteoclast

@)
Preosteoclast
(monocyte)




Joint Destruction
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Treatment Goals  Treatment Approaches

* Relieve pain ° Lifestyle modifications

® Reduce inflammation ® Rest

e Phvsical and . 1
® Prevent/slow joint damage ysical and occupationa

therapy
* Improve functioning and ® Medications
quality of life
L Surgery




Drug Treatments

* Nonsteroidal anti-inflammatory drugs (NSAIDs)
* Disease-moditying antirheumatic drugs (DMARDs)
* Biologic response moditiers

¢ (Corticosteroids




Current theraples:

NSAIDs (COX2-inhibitor) & Corticosteroid

NSAID- anti—inﬂammatory & immunosuppressive effcts.

Corticosteroids are primarily used in short courses ﬂ)r ﬂres or during the initiation cf
~ DMARD tb_erap)/
(Gl ulceration & Bleeding. Not DMARD)

Non-biological DMARDSs

methotrexate, letlnomide, hydroxychloroquine, sulfasalazine, and
minocycline
- relieving pain and inhibiting the progression of disease

Efficacy (refractory), Safety — Myelosuppression, Hepatic toxicity

Biological DMARDs

toclizumab, adalimumab, infliximab, golimumab and abatacept

—alter a specific step in the pathogenesis of the inflmmatory
response, eg TNFQL
more efficacy, lesser side effects, higher cost as compared to non- biological DMARDs,

Sqfety —1TB, Op 1'1’1fect1'on, CHE Dem)/e]jnatjng Disease, L)/mpboma
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NSAID dan

Kortikosteroid

Inhibitors
* NSAIDS {non-COX-2)
* Aspirin \
COX-1
(Constitutional

* Cytokines
/ * Growth factors
COX-2
unducible)‘\

Inducers

Inhibitors
*G0X-2 inhibitors

* NSAIDS (non-C0X-2)
 Aspirin
5 Inflammatory prostaglanding
S el
) : . i pain s
* Aid platelet aggregation * Regulate hypothalamic temparatura control

9
oS80 6
Glucocorticoids Rolling

Adhesion Neutrophi@

Endothelium Activation
9,
K3 N
Glucocorticoids Glucocorticoids

Maturation
Survival

Anti totic effect: Migration
i-apoptotic effects . S ab
’ se?
Glucocorticoids
Dendritic Cell IL-2

Anti-inflammatory Anti-inflammatory Co-stimulatory
Monocyte Macrophage molecules

l Cytokines /
Phagocytosis  Adhesion ‘ —»' — :t‘;
Motilit i 7
Cytokines o o %pqptosns
Chemokines BibalVEBUSSE o) maive Th2
Reactive Oxygen Species
Reactive Nitrous Species ‘

—_— 17

Th17
IL-10
‘ L3
Treg
Low dose
) distinct from
high dose
— - STEROIDS IN
| n Early RHEUMATOID I d
different from ARTHRITIS —> g‘u'::::vn:e
Established RA (judicious use)
Radiographic
progression
delayed in
Early RA




Non Biological DMARDs
Folate antagonism »

e FD : menckan

Adhesion molecules | Adenosine signalling sistern kekebalan
tubuh memperlambat
laju kerusakan

Cytokings s MethotreXate s Mﬂh}d jaringan &

donors
pro gressifitas
penyakit.

Eicosanoids and MMPs Reactive oxygen species




DMARDS

Mekanisme

Efektifitas

Efek samping

Persiapan - Pemantauan

Metotreksat

Sulfasalasin

Klorokuin
basa

Leflunomide

Siklosporin

Menurunkan
kemotaksis PMN
dan mempengaruhi
sintesis DNA

Menghambat
angiogenesis dan
migrasi PMN

Menghambat
lisosom dan
pelepasan IL-1

Menghambat enzim
dihidroorotat
dehidrogenase
sehingga
pembelahan sel
limfosit T auto
reaktif menjadi
terhambat

Memblok sintesis
IL-1 dan IL-2

7.5-25
mg /
minggu

2x500
mg/hari
ditingkat-
kan sampai
3x1000mg

6.5 mg/kg
bb/ hari
(150 mg)

20 mg/hari

2.5-5mg
/kgbb

+-+

++

R

e

Fibrosis hati,
pnemonia
interstitial
dan supresi
sumsum
tulang

Supresi
sumsum
tulang

Jarang,
kerusakan
makula.

Diare,
alopecia, rash,
sakit kepala,
secara teoritis
berisiko
infeksi karena
1munosupresi.

Gagal ginjal

Awal : foto thorax, DPL,
TFG, TFH. Selanjutnya
DPL dan TFH tiap bulan

Awal pengobatan : G6PD.
DPL tiap 4 minggu selama
3 bulan selanjutnya tiap 3
bulan, TFH 1 bulan
selanjutnya tiap 3 bulan

Pemeriksaan mata pada
awal  pengobatan, lalu
setiap 3-6 bulan

DPL, TFG, TFH

Awal : kliren kreatinin;
DPL, TFG, TFH tiap 2
minggu, 3 minggu dan
selanjutnya tiap 4 minggu.




Biological DMARDSs

Abatacept

Secukinumab
Ixekizumab
Brodalumab

Rituximab

Infliximab

Etanercept

Adalimumab | rTocTizumab
Anakinra Certolizumab | | o5 jjumab
Canakinumab | | Golimumab Sirukumab

TNF
LR
LR

Autoantibodies

TRENDS in Pharmacological Sciences




Etanercept

[nfliximab

Golimumab

Rituximab

Tocilizumab

Mekanisme

Anti TNF-t

Anti TNF-a

Anti TNF-a

Anti CD20

Anti I-6R

25 mgsc
2x/minggu atau
50 mg sc/minggu
3 mg/kg v pada
minggu 0.2, & 4,
kemudian tiap 8
minggu

50 mg im tap 4
minggu

1000 mg 1v pada
hart 0, 15

8 mg/kg 1v tiap 4

Waktu
Timbulnya
Respon

2-12 minggu

2-12 minggu

2-12 minggu

12 minggu

2 minggu

Efek samping

Infeksi, TB,
demielinisasi saraf

Infeksi, TB,
demielinisasi saraf

Infeksi, TB,
demielinisasi saraf

Reaksi infus,
aritmia, HT,
Infekst, reaktivast
hepatitis B

Infekst, TB, HT,

gangguan fungs
hati

Monitoring

TB, jamur, infekst lam;
TT, DPL, TFH saat awal
lalu tiap 2-3 bulan

TB, demielinisast saraf
TB, jamur, infekst lam;
TT, DPL, TFH saat awal
lalu tiap 2-3 bulan

TB, jamur, infeksi lain;
TT, DPL, TFH saat awal
lalu tiap 2-3 bulan

TB, jamur, infeksi lain;
TT,DPL, TFH saat awal

lalu tiap 2-3 bulan

B, jamur, infekst lain;
TT, DPL, TFH, profil
lipid saat awal lalu tiap
2-3 bulan




Promising Theraphy

—_— TNF-a

a. Nature kill cell '?-_dl-f- +- TNF-a targeted therapy @ 1) rarecentor
1) w6

b. Monocytes/macrop |, . ¢ Soluble H-6R —_

hages g.hj  IL-6 inhibition therapy —->

Noutronhil S > -6 receptor(IL-68)
c. Neutro
i b,h,ij == IL-1 inhibition therapy @
d. Mast °°|l - ~-}-C IL-1 receptor
IL-17
 e. Dendritic cell b.h.ik += IL-17 inhibition therapy -*)—x—)-cll-wre(emor

f. T cell activation 7.b.g,] = T-cell targeted therapy —>{_] co-2001 B cell

g. B cell activation ——
) 9 == B-cell targeted therapy —3¢5 CD-28 of T cell

h. Fibroblast-like

synoviocyte S e
> a,f.g.he=— jJaAK pathway inhibition = = .
i. Chondrocyte k :::; s
i- Osteoclast j =~ RANKL inhibition x> N:C RANKL
| k. Osteoblast =
GM-CSF
I. Endothelial cell b.c.e.f == GM-CSF inhibition *>@® == GM-CSF receptor
RA joint Activated cell Promising therapy strategy Potential mechnism

- /




Advantages of DMARDSs

* Slow disease progression

® Improve functional disability

® Decrease pain

® Interfere with inflammatory processes

® Retard development of joint erosions




Selection of an Initial DMARD

Agent Time to benefit Potential
Azathioprine 2-3 months toxicity

Moderate
Cyclosporin 4-8 weeks High
Gold, oral 4-6 months Low
Gold, parenteral 3-6 months Moderate
Hydroxychloroquine 2-4 months Low
Leflunomide 4-8 weeks Low
Methotrexate 1-3 months Moderate
D-Penicillamine 3-6 months

High
Sulfasalazine 1-3 months

Low

Toxicities to monitor

Myelosuppression,
hepatotoxicity,
lymphoproliferative

Renal, hyperuricemia
Myelosuppression, rash,
proteinuria, gastrointestinal
Myelosuppression, rash
proteinuria

Macular damage

LIannatntAvirits
I P ALULUAIUILY,

gastrointestinal

Hepatotoxicity, pulmonary,
myelosuppression

Myelosuppression,

proteinuria

Myelosuppression,
gastrointestinal /




Rheumatologist

Document baselin
and damage
Estimate pregnosi

Establish diagnosis early

e disease activity

s

'

Initiate therapy

Censider NSAID

Primary Care Physician

therapy

Begin patient educaticn
Start DMARD therapy within 3 mo

Censider local or low-dose systemic
corticosteroids
Start physical therapy or occupational

'

T

Periodically assess disease activity |

|

'

Adequate response with
decreased disease activity

'

Inadequate response
{ongoing active disease
after 3 me of maximal
therapy)

No previcus MTX

Change or add DMARDs

|

Suboptimal response

treatment to MTX
' ' ' ' ' '
MTX Other Combi- Combi- Other Biologic
mono- nation nation mono- DMARDs
therapy therapy therapy therapy
Monao- Combi-
therapy nation
therapy
Failure of
multiple
DMARDs
Symptomatic
or structural
joint damage

| Surgery I




GOUT ARTHRITIS




Gout

Elevated Purine Source

* Catabolism of Purines
Tumor lysis syndrome
Diet

meat (beef, pork, lamb)
seafood (scallops, shrimp, tuna)

beer, distilled spirits %

drinks with fructose

-
-

"4

APurines
Hyperuricemia Related Risks i
* Joint inflammation
* Kidney or bladder stones Xanthine
; Nephropathy Xanthine odaso H
* Metabolic syndrome
A Urate pool

(hyperuricemia)

Y N

Fecal excretion
(~30%)

720 x 540

Gout Risk Factors

Male gender

Age

Obsesity

Ethnicity (Pacific Islanders)
Polymorphisms (genetics)
Kidney disease

Decreased Renal Clearance *
* Drugs (HTZ, aspirin...)
Fructose

Genetic factors

Kidney disease

* ~90% of cases of gout are
caused by inefficient renal
excretion of urate vs.
over production.

Renal Clearance

(~70%)




Tata Laksana
Hiperurosemia dan Gout

Overproduction (10%)  Risk factors  Underexcretion (90%) e
: : ¢ Male : ; Colchicine
Dietary purine v Age Urinary excretion _ Steroid
* Meat (beef, pork, lamb) + Obesiy * Diuretics Dietary ik
+ Seafood (shrimps, tuna) * Renal failure z| Purines
* Beer
, \ [ Urinary reabsorption RX: Low ‘ - Endogenous

Endogenous purine synthesis j / V1, Alohol Purine Diet : 8 @
* Malignancy | él / * Genetic defects Arnes
* Tumor lysis syndrome / / ” ﬂ 1/3rd Rx: Xanthine Oxidase

[ | Inhibitors
Purine salvage / /
* HGPRT deficiency

. Urate Pool
' EREEHIG URIC ACID CRYSTALS
Reduced Renal
H H 3
Purine breakdown Hyperuriceamia (learance ¥ |E|
* Glycogen storage disease Renal Rx: Uricosuric
Clearance Drugs
GIT excretion ~ Renal excretion / U\)




Patient with HYPERURICEMIA and GOUT

v v

Asymptomatic Recurrent and
hyperuricemia chronic gout

v v

Obtain serum Nonpharmacologic

and 24-hr urinary treatment
uric acid

Nonpharmacologic Overproducer Underexcretor
treatment

{ \ Allopurinol Uricosuric agent

w

Acute gouty $:

arthritis symptoms Colchicine

v |

Definitive diagnosis by 4
aspiration and laboratory Ltg::g“:i:m
confirmation P
Treatment of
acute attack
Y v v
Peptic ulcer Peptic ulcer Kidney, liver,
disease absent disease present or bone marrow
l l disease present

I Corticosteroidsl




Target kerja Obat Anti-Hiperurisemia

Diet —> Purines <— Nucleic Acids

|

Hypoxanthine

l Xanthine
Oxidase
Xanthine @ Allopurinol

l Xanthine
Oxidase

Plasma uric acid— Urate ér%s_ta,l —» Gout
deposited in joints

Prob i d
@ highr-?:loesggsgﬁcay?ates_

O Reabsorption

Diuretics and
| low-dose salicylates Tiubilar

‘ l \ o) Secretion

Urine ) oo,

Lineage®




4 N
URICOSURIC DRUG

¢ Uricosuric drugs ( probenecid, sulfinpyrazone, large
dose of aspirin)

* block the active transport sites of the proximal

tubules(middle segment , decrease the reabsorption of
uric acid & increase the amount excreted
The Nephron
Aferent Basolateral Apical (brush border)
os'?‘:;'r::::d B;Vp"s‘ual; S aneriole membrane L <:; membrane
tubule Efferent OATL Ui acid
g\' anenole 0AT3
) Collecti Probenecid i ponma o
Glomerulus n_ ltbeﬁ:: = T epitt#etigrcell -'
\
Distal - y
Henle's conwvoluted 4@ Uric acid @
Loop — ] tubule

\ b, Circulation ( <:> Proximal tubule lumen



Renal Proximal
Tubular Cell

Urate

apical
tubular

@Iood
basolateral

Urate = X

| secretion Misc Urate
Transporters.
.:a ABCG2
Aspirin NPT '
(75 mg - 2 gm/day) NPT4 Urate "
o . MRP4 Glomerular Filtrate
uric acid retention

Low dose aspirin: 81 mg

Regular strength: 325 mg erptOke

Urate X — Urate
Lower (typical) aspirin doses: Aspirin
-‘block sgfrenon (Fause UA retention) (>3 gm/day)
- block reuptake (increase UA excretion) “uricosuric”




Antiinflamasi pada Gout

T T Uricacid

l

Blood

React with sodium
Sodium crystals (tophi)
Deposited in soft tissues and joints
rjl Indomethacin

Inflammation(ry)

Colchicine
Infiltration of granulocytes that phagocytise the urate crystals

Generate free radicals

Free radical damage the tissue
1 Colchicine

Release of proteolytic enzyme glycoprotein

—

Release of lysosomal enzymes
Destruction of joints More ppt of urate crystals

Releaseo#lactic acid |  Colchicine




Colchicine

Colchicine
+ Anti-mitotic - interrupt mitosis is due to its linkage to dimers

of tubulin, cause cessation of mitosis in metaphase and

--------- (binds to)----> interference in cellular mobility.
+ Anti-inflammatory - Reduces mobility, adhesiveness, and
Tubulin Mitotic spindles chemotaxis of polymorphonuclear cells.
e (CAUSES) ey - lnt.erfe.res with.ICAM, sglectins, thus inhibitingT-Iymphocyte
activation and its adhesion to endothelial cells.
swdymasization Shabucliso oleall * Impairs cellular secretion of procollagen and increases

division collagenase production that promotes a larger collagenolytic

\ / action,

Disruption of cellular
activities and abilities
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MANAGEMENT OF ACUTE GOUT

L Assess severity

Severe Pain, Particularly For a

an Attack Affecting Only 1 or a Few

Mild-Moderate Pain, Particularly For
Small Joints, or 1-2 Large Joints

L Monotherapy [A’J

Polyarticular Attack or an
Attack Affecting Multiple
Large Joints

therapy See Table 1

LOption: Initial combination J

NSAID [a}

(hor Systemic
COX-2 inhibitor)

Corticosteroids

Colchicine’ |A]

Supplement with Topical Ice as needed |B)

!

Successful Outcomc

Inadequate Response’
= Treatment Outcome
Consider alternative diagnosis

v

Switch to alternate
monotherapy |CJ

v
] Option: Add-on @ J

combination therapy Table 1

!
l

!

Treatment outcome J

Inadequate response

[Off-Label Therapies in Development >]

|

/ Patient Education: including dietand )
lifestyle; role of uric acid excess in LEI
gout and as key treatment target;
prompt self-treatment of subsequent
acute gout attacks -

Consider indications for ULT or Lg’

adjustment of ongoing ULT
&See Part I of Guidelines

=




NSAID or selective COX-2 inhibitor

Full FDA-« or EMA-approved dose of
NSAID or a Cox-2 inhibitor*

\ wl- < 3

Continue initial treatment at full dose* until the
gouty attack has completely resolved |CJ

*Requlatory agency approved doses for acute pain and/or treatment of gout
# Naproxen, indomethacin, and sulindac ore approved by the FDA Jor the treotment of acute goat, and other

NSAIDs also are effective
* The option to toper the dose in patients with multiple comorbidities/hepatic or renel impairment was

reinforced by the TFP, without specific TFP voting or more prescriptive guidonce.




L Is patient on prophylactic ] Yes
colchicine already? J

NO

Has patient received Y

acute gout regimen

colehicine therapy in
the last 14 days?

Oral Colchicing *
1.2 mg, then 0.6 mg 1 hour later,

then gout attack prophylaxis dosing can be
started, beginning 12 hrs or later, and continued until
the acute gout attack resolves

No

(see ‘Colchicine Gout Prophylaxis Dosing’)

Ye
~ Choose other therapy (NSAID or Corticosteroid) lﬂ" -




Corticosteroids

L Extent of joint ]

involvement
Option:1-2 large joints Consider |B)
intra-articular
corticosteroids

Options: For all cases of gout

/SYAR‘I INITIAL TREATMENT

Oral: Prednisone 0.5 mg/kg per day |
DURATION OF Rx: 5-10 doys ot full dase then stop |A)
OR -
for 2-5 days at full dose then toper for 7-10 doys then stop lﬂ
Methylprednisolone Dose Pack, then follow-up treatment as Indicated | j

Intra-articular: Dose depends on joint size (with or without oral treatment) u
Intramuscular: Triamcinolone Acetonide 60 mg, then oral prednisone as above* | CJ




MANAGEMENT OF PROPHYLAXIS GOUT
/lmtlate rropnyilaxis: \

*With, or just prior to initiating ULT
*Medication choices
Low dose Colchicine’: Low dose colchicine, 0.6 mg once or twice daily

First line : OR (Outside US, 0.5 mg once or twice a day) LA]”
Low dose NSAIDS: with proton pump inhibitor (where indicated)
e.g. Naproxen 250 mg twice daily Lg

*Second line: Low dose Prednisone or Prednisolone” (<10mg/day) [Sj
(if colchicine and NSAIDs both are not tolerated, contra-indicated, or J

\ ineffective)

l Activity of gout Cond
Evaluate gout symptoms while on ULT signs/symptoms® " pharr:a 2‘;: gic
anti-inflammatory
No signs/symptoms prophylaxis
v

GURATION: Treatment for the greater of:
*At least 6 months |A]

OR

*3 months after achieving target serum urate appropriate for the patient ng
(No tophi detected on physical exam)

*6 months after achieving target serum urate appropriate for the patient Lg
@ne or more tophi detected on physical exam)






