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RHEUMATOID ARTHRITIS

D Chronic, systemic, inflammatory autoimmune disease
] Most common chronic inflammatory arthritis
i Primarily affects synovial joints
I Chronic progressive irreversible

joint damages
I Increase burden and disability
1 Increase morbidity and mortality
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I Prevalence 0.25% worldwide* S |V W8 e N
. Prevalence 0.12% in O, WY BN

Thailand** b | N

Norway: 0.4%

L~ Bulgaria: |
0.2-0.6%

gP> | Spain: Y {;i“_; 59 | India: |+ ¥
0.2-0.8% "= o ] 0.1-0.4% | 0 g3~ Japan: -
— ! B S 3 7 02-0.3%
amaica: S A
=== 19-2.2% |- | : A L.| Hong Kong:
A 4 7% 0.1-0.5%
— | Saudi Arabia: ;
Liberia: 0.1-0.2%
2-3% )

Brazi: [

0.4-1.4%
P~
South Africa: | Lesotho:
2.5-3.6% 1.7-4.5%

*Safiri S, Kolahi AA, Hoy D, et al. Global, regional and national burden of rheumatoid arthritis 1990-2017: a systematic analysis of the Global
Burden of Disease study 2017. Ann Rheum Dis. 2019;78(11):1463-1471,
** Chaiamnuay P, Darmawan J, Muirden KD, Assawatanabodee P. Epidemiology of rheumatic disease in rural Thailand: a WHO-ILAR COPCORD study.
nrogramme for the control of rheumatic disease. J Rheumatol. 1998;25(7):1382-1387.




] Female: Male=3:1

_1 Annual incidence
1 Male 0.1 - 0.2 per 1000
I Female 0.2 - 0.4 per 1000

_IPeak age of onset between
30 - 60 yrs
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Environmental factors

A

Periodontitis

——

Epigenetic modification

Susceptibility genes
fa

Smoking

U

Gut microbiome

Altered

post-transcriptional

regulation

Self-protein
citrullination

o/

Secondary -
{ lymphoid tissue

Autoantibodies
ACPA

RF F
\_/'

Loss of tolerar\xci

N

Infectious triggers
Microvasculature

Transition to arthritis

¥

Neuroimmune factors
Biomechanics

Structural

Synovitis damage

Adaptive immunity Cartilage degradation

Innate immunity .
Inflammation ,*
Tissue responsJ\/
Feedback loops >

Vascular disease ¥4

Osteoporosis and fractu're/

Metabolic syndrome /
Cognitive dysfunction and depression— 7,
Disability and functional decline | & |

Socioeconomic status i

MHC region genes DNA methylation
HLA-DRB1(*0401, *0404 and *0101), DNMTs, TETs
HLA-DPB1, HLA-B, Histone modifications
HLA-DQA1 ASH1L, KDM5B,JMJD3
Chromatin remodeling

Non MHC region genes
PTPN22, PADI4, SWI/SNF complex
TNFAIP3/A20, RNA modifications
FOXP3,CRP, m6A,m1A,m5C
CTLA4, IL1RN, ncRNAs
MTHFR miRNA-146
circRNA-09505
IncRNA-H19
Glucose Neutrophil
NAD*/NADH Synovium
NADP*/NADPH and lung mucosa
Macrophage
MerTK*
Cholesterol? CX3QR1 x re_sident
High-density Alternative activated
-lipoprotein cholesterol| T cell
Amino acid CD4*Th1/Th17/Treg
BCAAs?, AAA| CD4*PD1*CXCR5Tfh
Glutamic acid B cell
Endoplasmicreticulum NR4A*
ER expansion Mucosal, circulating, and synovial

N Engl J Med 2011,;365:2205-2219

MedComm, Volume: 5, Issue: 3, First published: 10 March 2024, DOI: (10.1002/mco2.509)
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Risk factors Post-translational
Genetic risk factors (60% of risk) modifications
* Susceptibility genes (for example, HLA-DRB1) For example, citrullination
® Epigenetic modifications Loss of immunetolerance
Non-genetic risk factors (40% of risk) at mucosal sites |
* Smoking > <
* Microbiota .
* Female sex /Autoantibody formation - Expansion of the
* Western diet L For example, ACPAs and RF | | autoantibody profile )
* Ethnic factors i - =
J
|
No detectable autoimmunity Initiation of autoimmunity Propagation of autoimmunity
No symptoms or signs Asymptomatic Early Undifferentiated
of autoimmunity autoimmunity symptomatic arthritis
Increased levels of autoimmunity

cytokines, chemokines
and CRP in the circulation

Joint capsule ~_

Cartilage ~
_— — _—
R—_—— . Immune -~
¥ cell
Bone —~
Healthy Possible immune cell Immune cell Immune cell infiltration, hyperplasia
joint infiltration, but often normal infiltration of the lining layer and pannus formation

Nature Reviews | Disease Primers



RHEUMATOID AR HRITIS --




CLINICAL MANIFESTATIONS

_IARTICULAR MANIFESTATIONS

_|EXTRA-ARTICULAR
MANIFESTATIONS

1 CONSTITUTIONAL SYMPTOMS




ARTICULAR

MANIFESTATIONS
H Typical symmetrical

polyarthritis
_ Peripheral joint > axial
(except atlantoaxial C1-2)
_Ismall > large joints
_IHand > Foot (PIPs, MCPs,
Wrists, MTPs)

_ Synovitis may be only joint
swelling but not tender

_ Morning stiffness > 60 min.



JOINT EXAMINATION




JOINT DISTRIBUTION : RA vs OA

Aheumatoid Arthritis Osteoarthritis
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+ a2 . Stages of RA

Early RA Intermediate RA Late RA




EARLY RA




LATE RA



Scleritis
ScleromN
Sjogren’s [~ Dry eyes ————— = &

syndrome L Dry mouth

Lymphadenopathy

Pericarditis

Bursitis/nodules

Tendon sheath

swelling /
Tenosynovitis

Amyloidosis

Sensorimotor
polyneuropathy

Atlanto-axial subluxation
rarely causing cervical
cord compression

Pleural effusion
Fibrosing
alveolitis
Caplan’s
syndrome
— Small airway
disease
Nodules

\ Anaemia
\Carpal tunnel

syndrome

Nail fold
lesions of
vasculitis

Splenomegaly
(Felty’s syndrome)
\ Leg ulcers

Ankle oedema

Non-articular manifestations of RA.
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American College of Rheumatology U A.A. 1987 W32 American College of
Rheumatology ;"ELJTﬁp{‘aﬁ League Against Rheumatism U aA.A. 2010

" A A7 'L'ti'f]'-d 'I'Ll'-.'l'l?'Ll-J ]

® ACR 1987 classification criteria
O puration > 6 wks.
O Established cases
o ACR/EULAR 2010 classification criteria
@) Any duration
@) Early recognition
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CLASSIFICATION CRITERIA FOR RA

ACR 1987 criteria ACR/EULAR 2010 criteria
|. Morning stiffness lasting at least | hour l. Joint involvement
before maximal improvement a. | large joint (0)
2. Arthritis in 3 or more joint areas with simultaneous soft tissue b. 2-10 large joints (1)
swelling or fluid c. 1-3 small joints (with or without invelvement of large joints) (2)
3. Arthritis in at least | of the following: wrist, metacarpophalangeal, d. 4=10 small joints (with or without involvement of large joints) (3)
or 6 weeks proximal interphalangeal joints e. =10 joints (at least | small joint) (5)
4. Symmetrical joint swelling 2. Serology (at least | test result is needed for classification)
5. Subcutaneous nodules a. Megative RF and negative ACPA (0}
6. Positive rheumatoid factor b. Low-positive RF or low-positive ACPA (2)
7. Radiographic changes consistent with RA c. High-positive RF or high-positive ACPA, (3)

3. Acute-phase reactants (at least | test result is needed for classification)
a. Mormal CRP and normal ESR (0)
b. Abnormal CRP or abnormal ESR (1)

4. Duraton of symproms
a. <6 weeks (0)




S
2010 ACR/EULAR

Classification Criteria for RA

JOINT DISTRIBUTION (0-5)

1 large joint

26 = definite RA

2-10 large joints

1-3 small joints (large joints not counted)

4-10 small joints (large joints not counted)

i W N = O

>10 joints (at least one small joint)

Two requirements:

Negative RF AND negative ACPA o (1) Patient with at least one joint with definite clinical
Low positive RF OR low positive ACPA 2 Synovitis (Swe"mg)
High positive RF OR high positive ACPA 3 2 S t . t b tt | . d b “ th
novius IS n rexpiain n r

SYMPTOM DURATION (0-1) @) Yho ,,SS O} S0 SCERARRIHER DY R OHCRIS

disease
<6 weeks 0
26 weeks 1 Differential diagnoses differ in patients with different presentations.
ACUTE PHASE REACTANTS (0-1) {sfhtznuc;::zg act::,ustutlltw: drelevant differentials, an expert rheumatologist
Normal CRP AND normal ESR 0 .

Abnormal CRP OR abnormal ESR

A R eular
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waamdandnay (vasculitis) 9adnau spondyloarthritis fadnauainudn

(crystal-induced arthritis) 9@ ou (osteocarthritis) Sasnauilifinannuzsa
(malignancy-related arthritis) wiadadnauiliinannisinie (infection-related
arthritis) 1Uudu

. Disease by exclusion

® After exclude other diseases @ classification criteria
® Common mislead OA to RA

o CPPD can mimic RA (pseudoRA) esp. elderly F

® SpA (polyarticular type) can mimic RA

" uRIRUN UG \
IWONISOUADUIIN:NISQURSN
Isndodmausinaoad |







DIFFERENTIAL DIAGNOSIS

-CNTD (SLE, Scleroderma,
Sjogren’s syndrome, etc)
-Crystal induced arthritis (Gout,
CPPD)

-Spondyloarthritis (PsA, ReA, AS)
-Osteoarthritis

-Viral arthritis

-Carcinomatous polyarthritis
-Vasculitis syndrome
-Autoinflammatory syndrome




OA hands




Chronic tophaceous gout




Chronic CPPD arthritis




Psoriatic arthritis




Dermatomyositis

Source: IMACS



Jaccoud’s arthropathy in SLE
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e Rheumatoid factor uas/M3a Anti-citrullinated peptide antibodies

® Erythrocyte sedimentation rate uaz/M3a C-reactive protein
o AMaETIdvaEiauaz/MIan
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. RF : Sens 71%, Spec 83%

Anti-CCP (ACPA) : Sens 67%, Spec 94%

Elevated ESR, CRP

Radiographic findings
Soft tissue swelling around joints (fusiform)
Early — juxta-articular osteopenia
Joint space narrowing
Marginal erosions (Hallmark)
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LABORATORY
INVESTIGATIONS




INFLAMMATORY MARKERS

(ESR/ICRP)

ope 900
» Nonspecific | |
800 + — C-reactive Protein L 80
» Usually elevate in active 700 4
diseqse § e | Serum Amyloid A | &
®
» Disease monitoring EE 2 m
o & (7]
2 & 400 4 40 ®
3% -]
g g: 300 + =
5’) 200 Haptoglobin - 20
100
0 - 0
= Albumin
-100 4

0 7 14 21



RHEUMATOID FACTOR
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Positive 70%

High titer associated with poor
prognosis and extra-articular
manifestations

Sensitivity 40-50%, specificity 85%
(6-24 Mmos)

» 1% in healthy population

» >5%in age >75 years

ategory

Rheumatic diseases

Viral infections

Parasitic infections

Chronic bactenal
nfections

Neoplasms

Other hyperglobulinemic
states

Rheumatoid arthritis, systemic lupus erythematosus, scleroderma, mixed connective tissue
diseases, Sjogren’s syndrome

Acquired immunodeficiency syndrome, mononucleosis, hepatitis, influenza, and many others
after vaccination (may yield falsely elevated titers of antviral antibodies)

Trypanosomiasis, kala-azar, malana, schistosomiasss, filanass, and others

Tuberculosis, leprosy, yaws, syphilis, brucellosis, subacute bactenal endocarditis
saimonellosis

After irackation or chemotherapy

Hypergammaglobulinemic purpura, cryoglobulinemia, chronic kver disease, sarcoid, other
chronic pulmonary diseases




Lo
™




ANTI-CYCLIC CITRULLINATED PEPTIDE ANTIBODY

(ACPA/ANTI-CCP)

» Sensitivity 61-80%, Specificity 95-98% (6-24 months)

ACPA IgM RF
Sensitivity(%) 67 69
Specificity (%) 95 85

+ likelihood ratio 12.46 4.86
- likelihood ratio 0.36 0.38

Ann Infern med 2007:146:797



RHEUMATOID ARTHRIFIS
_ISEROPOSITIVERA(RF/ACPA +ve)

1SERONEGATIVERA (RFLACPA -ve)
_Tem—— /i — .- =
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RADIOGRAPHIC FINDINGS
IN RHEUMATOID /g{ oh




RADIOGRAPHIC FINDINGS
IN

EARLY RHEUMATOID ARTHRITIS

® RA characterized by synovial proliferation (pannus),
bursitis and nodules

® Can cause ill-defined soft tissue planes and
prominances on plain films

® Nodules appear as focal soft tissue masses especially at
the olecranon bursa and areas of friction

® Tenosynovitis can appear as diffuse soft tissue
swelling, commonly seen at the wrist

¥ Periarticular osteoporosis is an early finding , but can
also see generalized osteoporosis



EARLY RA




RADIOGRAPHIC FINDINGS
I\

ESTABLISHED RHEUMATOID ARTHRITIS

@ Characteristic lesions are erosions in the marginal

(bare) area I M
® Pannus erodes the bone at the margin of the joint ' ﬂ
capsule where the redundant synovium exits, next to \ J
Erosions

the articular cartilage o b
® Osseous proliferation is not commonly seen with RA, 4 rhegmly artifitis

but can be seen with secondary OA in joints with RA
® Subchondral cysts may be large

® Earliest changes are usually in the hands and feet

® Ulnar styloid soft tissue swelling, extensor carpi ulnaris
tenosynovitis



PIPs

MCPs

Wrists

Symmetrical

Juxta articular osteopenia
Joint space narrowing
Marginal erosion




LATE RA
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O Film pelvis

O Uric acid

O HBsAg, Anti-HCV
O Anti-HIv




TREATMENT




EVOLUTION OF RA TREATMENT

1955 2009
Pradnisone Certolizumab
1934 1955 2001 2009 2018
Gold salts Hydroxychloroquine Anakinra Golimumab Baricitinib
13949 2005 2012
Chloroguine Methatrexate Abatacept Tofacitinib
1952 1998 2007 2017
Hydrocortisone Leflunomide Rituximab Sarilumab
1948 1970s 1998 2003 2019
Sulfasalazine NSAIDs Inflodmab Adalimumab Tocllizumab Upadacitinib
1948 1938
Cortisone Etanercept

Fig. 1. The evolution of RA therapeutics, from gold salts in 1934 to advanced biological DMARD:.
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2021 American College of Rheumatology Guideline for the
Treatment of Rheumatoid Arthritis

Phase |
No contraindication for methotrexate ( Clinical diagnosis of ) S
{ L Rheumatoid Arthritis' J
. - | Without > with short-
. N.IOderate to .hlgh + | term (<3months)/ Low disease activity:
disease activity: MTX '~ |iong-term (>3months) HCQ > SSZ> MTX > LEF

steroid

Titrate to 15mg/wk within 6 wk

Not tolerate MTX weekly
Split dose over 24 hours
Subcutaneous
Increase folic

sustained remission*

Dose reduction in J

Treat-to-target approach




2021 American College of Rheumatology Guideline for the
& Treatment of Rheumatoid Arthritis

Phase Il |
[‘ Preferred bDMARDs or tsDMARDs > triple therapy h
fadure of 2 2M ;
Add a bOMARD*” Change to or add a second
or conventional synthetic DMARD*
a JAK-inhibitor® l Leflunomide, sulfasalazine, —
alone or csDMARD combination®
(plus gucocorticoids)

YOSW
Dose reduction /
Conti S interval increase” in

sustained remission*




2021 American College of Rheumatology Guideline for the
Treatment of Rheumatoid Arthritis

Switching bDMARDs or tsDMARD:s in a different class

Phase lll

{

Change the bDMARD?® or
a JAK-inhibitor**
(from a dfferent or the same class)

I

sustained remission*

Dose reduction /
interval increase” in

In remission:

* Dose reduction > discontinuation

* Gradual> abrupt discontinuation

* Discontinue SSZ > HCQ

* Discontinue MTX > bDMARDs/ tsDMARDs




2022 European Alliance of Associations for Rheumatology Guideline
for

TN lU i wd Il lwd NI WIEE AV I U INN e ENWIIUEsImmEImENN

Phase |

No contraindication for methotrexate ( Clinical diagnosis of w Contraindication for methotrexate
k Rheumatoid Arthritis' J

Combine with short-term )
Start glucocorticoids 4 Start leflunomide
methotrexate: (reduce and stop as or sulfasalazine
rapidly as possible)

l

=

Improved
at 3 months
and achieved target at Yes—,
6 months??

Dosea reduction in

Continue A
sustained remission®




2022 European Alliance of Associations for Rheumatology Guideline
for

Phase Il

Poor prognostic factors present Poor prognostic factors absent

(RF/ACPA, ésp. at high levals
high disease acbvity; early joint damage
faiwe of = 2 csDMARDs)

Add a bDMARD®; ] Change to or add a second
conventional synthetic DMARD

Consider use of a

JAK-inhibitor J

only after nsk assessment®

Leflunomide, sulfasalazine
alone or csDMARD combination
(plus glucocorticonds)

Improved .
at 3 months

and achieved target at Yes—,

. n /
6 months?? Dose reduction |

interval increase” in
sustainad remission®

Continue




2022 European Alliance of Associations for Rheumatology Guideline
for

Phase Il

Improved
Change the bDMARD *“or at 3 months
JAK-inhibitor® and achieved target at
6 months?*

Dose reduction /
interval increase” in
Continue
sustainad remisson®




ACR 2021 VS EULAR 2019 VS Thai RDPA 2021

Clinical
scenario

First-line therapy

Use of
glucocorticoids

Insufficient
response to MTX

Drug tapering in
persistent
remission

2021 ACR
Low disease activity: HCQ

Moderate to high disease
activity: MTX

Conditional recommendation
against glucocorticoids when
starting csDMARDs

Add bDMARDs or tsDMARDs

Continue all DMARDs

If tapering is considered,
taper MTX, not bDMARDSs or
tsDMARDs

EULAR

MTX (if no contraindication)

Consider short-term

glucocorticoids when
starting or switching

csDMARDs

Poor prognostic factors
absent: consider other
csDMARDs

Poor prognostic factors
present: add bDMARDs or
tsDMARDs

Taper glucocorticoids first,
then consider tapering
bDMARDSs or tsDMARDs,
then csDMARDs

2021 Thai RDPA

csDMARDs in standard target dose
(combined if +poor prognostic
factors, Thai2014)

Consider low dose glucocorticoids
(<7.5mg/day) if severe disease,
inadequate response/
contraindication to NSAIDs (Thai
2014)

Insufficient response: DAS28>5.1
and fail = 3csDMARDs

Response: ADAS28> 1.2, DAS28
<2.60r 3.2

Seropositive RA: RTX->ADA/INF ->
BAR/TOF

Seronegative RA: ADA/INF ->
BAR/TOF

consider tapering bDMARDSs or
tsDMARDs

HCQ=hydroxychloroguine, MTX = methotrexate, RTX = rituximab, ADA =adalimumab, INF =infliximab, BAR =baricitinib, TOF =tofacitinib
Alten, R., & Mischkewitz, M. (2021). 2021 ACR guideline reflects changes in RA treatment. Nature Reviews Rheumatology, 17(9), 513-514.
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@ Aim of treatments
O Pain free
O No synovitis/inflammation
o Group of drugs
O Anti-inflammation
. NSAIDs
Steroids
O DMARDs (Slow disease progression)
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Prednisolone < 10 mg/day
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21N T B INEUNTINIADA (tramadol) $IUAVWITNYAIUDE (paracetamol)

(FELATWYEIMAENT TWTEAY 2, TERUYaIA RN B, AL i
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WIRUMTWABEANRAYY (AN IWYBIMENT INTEAY 2, STAUYER MLz C ATITUNEY

Pain control (Not potent anti-inflammatory)
@® Ultracet (Tramadol + Paracetamol)
® Tramadol
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@ Start DMARDs as soon as possible

® Early DMARDs better outcome

® MTX is preferable as first line Methotrexate
@ MTX is potent DMARDs Y e
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DMARDS

Disease-modifying anti-rheumatic drugs (DMARDs)

Synthetic DMARDs Biological DMARDs

Conventional Targeted TNF IL-6 B cell '”h'g:l'l'““ of T
co-
csDMARDs tsDMARDS inhibitors inhibitors depletion stimulation

Adalimumab

Tacilizumahb
Rituximahb
Sarilumab

Hydroxychloroguine

i r1|1L




BIOLOGIC DMARDS IN RA

NI

8 K}}g Macrophage Prm—mmm—— _N'\,oanocyte"'
i J I .
- JYTTE— e
o Adalimumab
Certolizumab
Etanercept
Golimumab
Infliximab

i ors
Tocilizumab
Sarilumab

Fibroblast

Osteoclast
Costimulation ~ iJ
inhibitor 4

) v\/’;
Abatacept

Dendritic \ h P P ©
cell ).

7

<4 o
: ) Bone erosion and
depletion o
Rituximab cartilage loss




DMARDS
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Methotrexate
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T2T Strategies

® Monotherapy
O mTx
@ Combination therapy (poor prognostic factors)
O mTX + ca/HcQ
O MTX + 552
O MTX + 552 + CQ/HCQ




POOR PROGNOSTIC FACTORS

Any 1 of the following

® Joint involvements > 10

® Disability, severe impaired ADL
@ High ESR/CRP

® Seropositive (RF/Anti-CCP)

® Erosion on plain X-rays

o Extra-articular symptoms
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@ Lr1(ASTALT)
® oxr

o HBsAg, Anti-HBc
. Anti-HCV
[ Fundus (Elderly) — antimalarial drugs




BASELINE SCREENING BEFORE START DMARDs

CBC LFT C OR waUs=omman HBsAg  Ant-HCV

lver function test, Cr; creatinine Ag; Hepatitis B surface

antigen, -.|F|I|



':i
Auuzian 12
ir u s =] -y af =] 1 . - |
Avqeasldiunsianunisineuazyivemn 1-3 Wauludae 6-12 wWauusn
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® visit g 1-3 months
® Follow up clinical (Hx., PE, LAB)

@® Titrate DMARD:s if not improvement to maximal dose & no side-effects
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® Clinical
O pain : vas
Swollen joint counts
Tender joint counts
. LAB
O Esr/crp
Albumin
O safety profiles : CBC, Cr, AST, ALT

SJC

Number of Swollen Joints

out of 28 joints: shoulders,
elbows, wrists, MCP joints,
Pl joints and knees

TJC

Number of Tender Joints out
of 28 joints




Isease ~ ctivity core

» ESR/CRP
» Patient global health

VAS
(0-100)

» Tender joint count %%é éﬁ&? -
» Swelling joint count Joints
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Note how severe you feel your disease state is with a
mark (1) on the line below:

0 (mm) 100 (mm) DAS28ESR 6.11 High
| | DASZBESRH disease aclivity
| | >5.1 high

Not At All Severe Extremely Severe e s

<26 remission
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DRUG TAPERING

. If remission > 6 months
. Steps
O Steroids @ slowly taper off in 3-6 mo.
O NSAIDs B prn pain@ off
O bmaARDs
- SSz

. cQ/HCQ

- MTX
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‘Muscle strengthening
.Increase ROM




REFER TO RHEUMATOLOGIST
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TAKE HOME MESSAGE

JRAisa systemic autoimmune disease.

] RA can cause disability, burden and
/\ premature death.
‘ H Early diagnosis by exclusion other

O )
y ) diseases mimicker.
Q / 1 Early treatment with DMARDs can
— prevent joint damage and improves
() - quality of life.
\ ! U . Current recommendations suggest treat-

to-target(T2T) strategy aiming at
remission or at least low disease activity
to attain favorable outcomes.
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