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autoimmune disease 

� concept of autoimmune disease

� spectrum of autoimmune disease

� diagnosis of autoimmune disease

rheumatoid arthritis

� prevalence 

� diagnosis

� morbidity

� disability

� mortality
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autoimmune disease 

� immune system

o tolerates self 

o no immune attack on self

o reacts only to non self

o provides protection from non self

autoimmunity and autoimmune disease

� loss of tolerance to self

� production of antibodies to normal tissues  

o organ damage

o organ failure

o excess morbidity

o excess mortality

� may have reduced capacity to protect self 

o loss of normal immunity
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ATTACK

?
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autoimmune disease - the common ones we see 

autoimmune polyendocrine syndrome
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autoimmune disease - age at diagnosis 
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autoimmune disease - gender   

- hypothyroidism
- hyperthyroidism

hyperthyroidism       hypothyroidism

pemphigus                 vitiligo
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autoimmune disease - multi organ involvement   

A hyperkeratosis & Raynaud’s phenomenon

B vasculitis with gangrene

C vasculitis 

D collagen deposition 

E glomerulonephritis 
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autoimmune disease - aggregation - type 1 diabetes   

type 1 diabetes

� 32% have antibodies to organs other than the pancreas 

� 27% T1DM have another autoimmune disease

� 13% controls have autoimmune disease

� thyroid disease 15 - 30%

o TPO Ab - thyroperoxidease antibodies

� coeliac disease 4 - 9%

o TTG Ab - transglutaminase antibodies 

� Addison’s disease 0.5%

o 21OH Ab - 21 hydroxylase antibodies

thyroid

adrenalbowel
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autoimmune disease - aggregation - primary biliary cirrhosis
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autoimmune disease - familial aggregation - immune hepatitis  
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autoimmune disease - causation - Guillain Barré syndrome  

campylobacter jejuni



autoimmune rheumatic diseases 

multisystem autoimmune diseases  that have major effect on joints

� rheumatoid arthritis - RA

� systemic lupus erythematosis - SLE

� Sjögrens syndrome

� systemic sclerosis - scleroderma

� polymyositis & dermatomyositis

� systemic vasculitides

specific diagnosis may not be immediately clear

� rheumatic diseases share common clinical features

� may initially present without major joint manifestations

� constitutional symptoms may predominate

o undifferentiated connective tissue disease

o overlap syndromes

� autoantibody profiling may help in diagnosis 
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autoimmune rheumatic diseases - order of frequency 

multisystem autoimmune diseases  that have major effect on joints

� Sjögrens syndrome

o prevalence 300 - 600:100,000

� rheumatoid arthritis - RA

o incidence 5 - 50:100,000 annually

o prevalence 1000:100,000 - 1% population

� systemic lupus erythematosis - SLE

o incidence 1 - 10:100,000 annually 

o prevalence 20 - 200:100,000

o more common in non Caucasians

� systemic sclerosis - scleroderma

o incidence 0.1 - 12:100,000 annually

o prevalence 1.0 - 50:100,000

� polymyositis & dermatomyositis

o incidence 0.1 - 1:100,000 annually
14
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rheumatoid arthritis 

� 1% population   Ix 5 - 50:100,000

� female predominance 3:1

� females have earlier onset

� frequently begins in childbearing years (40 - 70)

� multisystem disease with joint disease predominant

� early diagnosis is essential - challenging

� many syndromes mimic RA - viral arthritis

� joint damage is early

� bone erosion and joint deformity is irreversible

o 30% have erosions at diagnosis

o 70% have erosions at 2 years

� disease modifying anti rheumatic drugs DMARDs - highly effective

� delay in DMARDs  ˃ 3 months increases X-ray damage at 5 years

� specialist  opinions ideal within 3 months - DMARDs within 3 months

� treatment - usually not curative & maintenance required

� treatment aims - remission of symptoms and return of joint function (50%)
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rheumatoid arthritis 

� 1% population   Ix 5 - 50:100,000

� female predominance 3:1

� females have earlier onset

� frequently begins in childbearing years (40 - 70)

� multisystem disease with joint disease predominant

� early diagnosis is essential - challenging

� many syndromes mimic RA - viral arthritis

� joint damage is early

� bone erosion and joint deformity is irreversible

o 30% have erosions at diagnosis

o 70% have erosions at 2 years

� disease modifying anti rheumatic drugs DMARDs - highly effective

� delay in DMARDs  ˃ 3 months increases X-ray damage at 5 years

� specialist  opinions ideal within 3 months - DMARDs within 3 months

� treatment - usually not curative & maintenance required

� treatment aims - remission of symptoms and return of joint function (50%)

predictors of medication free remission

� male

� non smoker

� mild disease at onset

� short disease duration at onset

� little X-ray damage at baseline

� negative RF and anti CCP



rheumatoid arthritis - arthritis in children 

juvenile idiopathic arthritis - arthritis < age 16

� International League for Associations for Rheumatology - ILAR

� RF positive

o adolescent girls

o nodules in 33%

o extra articular ∆ is rare

o behaves as adult RA

o issues for bone growth 

18
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rheumatoid arthritis - criteria for diagnosis - RF not mandatory  

4:7 6:10

acute 6/52
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rheumatoid arthritis - diagnosis & differential diagnosis 

1987 4:7 
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rheumatoid arthritis - treatment 
traditional DMARDS

� methotrexate

� leflunomide

� sulfasalazine

� hydroxychloroquine

� gold

� cyclosporin

biological DMARDS

tumour necrosis factor TNF inhibitors

� adalimumab

� golimumab

� infliximab

� etanercept

interleukin 6 receptor blockers

� tocilizumab

B cell inhibitors

� rituximab

T cell inhibitors

� abatacept
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rheumatoid arthritis 

ARA criteria
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rheumatoid arthritis 

ARA criteria
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rheumatoid arthritis 
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rheumatoid arthritis - clinical features - extra articular ∆ 
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rheumatoid arthritis - clinical features - extra articular ∆ 
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rheumatoid arthritis - domains of health 

major criteria for assessment of disability

� pain

� function

� global health
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rheumatoid arthritis - severity assessment 
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rheumatoid arthritis - joint counts 
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rheumatoid arthritis - severity 

RA severity dimensions

1. disease activity - potentially reversible

� inflammation and pain

� joint swelling

� weight loss and anaemia

2.   function - most have some impairment at some stage 

� ADLs

� capacity for general tasks

� employment 

3. physical damage - irreversible joint damage 

� joint destruction - best assessed by X-Ray

� joint deformity - best assessed by X-Ray

4.   emotional issues

aggressive treat to target trial outcomes

� low disease activity state 50%

� remission 30%

� 15% of those in remission DMARD free

� 50% DMARD free remissions relapse



HAQ DI - health assessment questionnaire disability index RA   
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HAQ DI - distribution in populations 

32

� 33% populations have some functional disability

� 1:3 have disability in one  ADL function

� prevalence increases with age

� disability curve flat to age 50

� prevalence

o M > F in young

o F > M in old

o higher for BMI >30 - OR 2.4

o higher for lower education



rheumatoid arthritis - disability - comorbidities 

33

HAQ scale 0 - 3
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rheumatoid arthritis - disability assessment 



rheumatoid arthritis - disability assessment - RAID 

EULAR

� European League Against Rheumatism

RAID

� Rheumatoid Arthritis Impact of Disease

� 7 domains assessed and weighted

1. pain                           0 - 10   x 0.21 %

2. functional disability    0 - 10   x 0.16 %

3. fatigue                       0 - 10   x 0.15 %

4. sleep                         0 - 10   x 0.12 %

5. physical wellbeing     0 - 10   x 0.12 %

6. emotional wellbeing   0 - 10  x 0.12 %

7. coping                       0 - 10   x 0.12 %

____________

100 %
35



EULAR

� European League Against Rheumatism

RAID

� Rheumatoid Arthritis Impact of Disease

� 7 domains assessed and weighted

� each domain scored out of 10

1. pain                           0 - 10   x 0.21 

2. functional disability    0 - 10   x 0.16 

3. fatigue                       0 - 10   x 0.15 

4. sleep                         0 - 10   x 0.12 

5. physical wellbeing     0 - 10   x 0.12 

6. emotional wellbeing   0 - 10  x 0.12 

7. coping                       0 - 10   x 0.12 

____________

� RAID score                                      0 - 10
36

rheumatoid arthritis - disability assessment - RAID 
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rheumatoid arthritis - depression & anxiety 

Singaporean patients with rheumatoid arthritis

HADS
Hospital Anxiety & Depression Scale
� 0 - 7 normal
� 8 - 11 mild
� 11 - 14 moderate
� 15 - 21 severe
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rheumatoid arthritis - blood tests 

� antibodies

� inflammatory markers



rheumatoid arthritis - rheumatoid factor (1) 

� first autoantibody detected in RA

� antibody directed against immunoglobulins - IgG IgA IgG

� RF is not a requisite for diagnosis of RA

� RF is not 100% sensitive for RA 

o 70% positive at presentation

o 70 - 90% prevalence

� RF is not 100% specific for RA

o 5 - 10% normal people

o common in other diseases

� RF is not mandated for RA diagnosis

� RF may predate arthritis - prevalence 20 - 30% 1.5 years before onset 
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rheumatoid arthritis - rheumatoid factor (2) 

40

60 - 80%

� 10 - 20% people over 65
� 20% HBV carriers
� RF contributes to host defence in infection
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rheumatoid arthritis - rheumatoid factor (3) 

� RF sensitivity 69%

� RF specificity 85%

rheumatoid arthritis

RA 
chance of positive test is 69%

No RA 
chance of positive test is 15%

true positive true negative

false negative
false positive
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rheumatoid arthritis - rheumatoid factor (4) 

� RF sensitivity 69%

� RF specificity 85%

anti citrullinated peptide antibodies

� anti-CCP / ACPA

� sensitivity 67%

� specificity 95% - highly specific

� better specificity → a better diagnostic test 

� better predictor of aggression and erosive ∆ (?)

antibodies in RF - clinical practice

� measure both RF and anti-CCP → allows better diagnostic utility if both positive

� RF is part of ACR criteria for diagnosis

� both correlate with aggression of disease and bone damage

� reduction of RF and anti-CCP linked to reduction in disease activity

� full remission and drug free possible - 15%
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%                                  18.0%               82.0%                 20.0%

∆  ATT joint score

- joint progression by RF at baseline

rheumatoid arthritis - rheumatoid factor (5) 
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rheumatoid arthritis - rheumatoid factor (6) 
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rheumatoid arthritis - who will do well (1) 

DMARD drug free & in remission
� EAC trial

� ERAS trial

� non smokers

� acute start of symptoms in small joints

� early treatment

� RF negative

� anti - CCP negative

� fall in RF & anti - CCP with treatment

� no radiographic damage
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rheumatoid arthritis - who will do well (2) 

� non smokers

� acute start of symptoms in small joints

� early treatment

� RF negative

� anti - CCP negative

� fall in RF & anti - CCP with treatment

� no radiographic damage
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rheumatoid arthritis - who will do well (3) 

for response

ERAS 

British Early Rheumatoid Arthritis Study



48

rheumatoid arthritis - underwriting perspective 

Severity Criteria

Mild Little or no disease activity, peripheral joints only, no disability, 
rheumatoid factor (RF) negative, no extra-articular involvement.

Moderate Extensive joint involvement, with relapsing and remitting symptoms 
and disease activity, some limitation of movement, moderately 
raised RF titre, eye disorders, neuropathy, borderline anemia.

Severe Marked disease activity with frequent recurrences or prolonged 
attacks, high RF titre, other possible systemic manifestations 
including cardiomyopathy, rheumatoid lung, amyloidosis or valvular 
heart disease.

life

+50

+100

+150 - decline

� individual consideration - many variables

� decline systemic disease 
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rheumatoid arthritis - underwriting perspective 

Severity Criteria

Mild Little or no disease activity, peripheral joints only, no disability, 
rheumatoid factor (RF) negative, no extra-articular involvement.

Moderate Extensive joint involvement, with relapsing and remitting symptoms 
and disease activity, some limitation of movement, moderately 
raised RF titre, eye disorders, neuropathy, borderline anemia.

Severe Marked disease activity with frequent recurrences or prolonged 
attacks, high RF titre, other possible systemic manifestations 
including cardiomyopathy, rheumatoid lung, amyloidosis or valvular 
heart disease.

critical illness

+50 & exclude

+150 & exclude

decline

� individual consideration - many variables

� decline systemic disease 
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rheumatoid arthritis - mortality (1) 

� 1,400 RA

� 18 year follow up

� age at presentation 55

� SMR 1.27

� excess mortality in early years
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rheumatoid arthritis - mortality (2) 

� 1,400 RA

� 18 year follow up
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� excess mortality in early years
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rheumatoid arthritis - mortality (3) 

reduced LE

� 10 years men

� 11 years women
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rheumatoid arthritis - risks for mortality at diagnosis 

� 1,400 RA

� 18 year follow up

� age at presentation 55

� SMR 1.27

� excess mortality in early years



rheumatoid arthritis - mortality and critical events  

CVS mortality

Gabriel SE Arthritis and Rheumatism 2003 54

heart failure incidence

� LE shortened 3 - 18 years (5 - 15 years)

� excess mortality after 8 - 10 years

� most extra mortality is vascular

� SMR for CVS death 1.4 M & 1.5 F

� HR for MI 2.13 

� HR for heart failure 1.8 - 2.6

� HR for CCF death vs no RA 2.0

� SIR lymphoma 2.0 

� possible excess leukaemia

� SIR other cancers 0.95
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rheumatoid arthritis - mortality and critical events  
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� LE shortened 3 - 18 years (5 - 15 years)

� excess mortality after 8 - 10 years

� most extra mortality is vascular

� SMR for CVS death 1.4 M & 1.5 F

� HR for MI 2.13 

� HR for heart failure 1.8 - 2.6

� HR for CCF death vs no RA 2.0
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rheumatoid arthritis - coronary artery calcium scores 

� cause of increased CAD not clear

� smoking is more prevalent

� traditional risk factors still important

� ESR tracks with CAD

� inflammation an important driver
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rheumatoid arthritis - coronary artery calcium scores 
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rheumatoid arthritis - underwriting perspective 

Severity Criteria

Mild Little or no disease activity, peripheral joints only, no disability, 
rheumatoid factor (RF) negative, no extra-articular involvement.

Moderate Extensive joint involvement, with relapsing and remitting symptoms 
and disease activity, some limitation of movement, moderately 
raised RF titre, eye disorders, neuropathy, borderline anemia.

Severe Marked disease activity with frequent recurrences or prolonged 
attacks, high RF titre, other possible systemic manifestations 
including cardiomyopathy, rheumatoid lung, amyloidosis or valvular 
heart disease.

disability

decline

decline

� individual consideration - many variables

� decline systemic disease 

decline*

* offer with exclusions for mild ∆ with no activity and no residua after some years
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� Ariel Kwan aged 18

� National Youth Orchestra Canada

� RA for 4 years

rheumatoid arthritis - claims and work capacity (1) 
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rheumatoid arthritis - claims and work capacity (2) 
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rheumatoid arthritis - claims and work capacity (3) 
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permanent work disablement in prospective studies

� 20 - 30% disabled in first 2 - 3 yrs

� 50% disabled by 10 years

rheumatoid arthritis - claims and work capacity (4) 
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cumulative probability of work disablement - Finland 

� rapid development of work disability in early RA

� cumulative work disability at 10 years - 45%

100%

80%

60%

40%

20%

0%

0      1      2      3     4      5      6     7     8     9     10     duration years

rheumatoid arthritis - claims and work capacity (5) 



indicators of poorer outcomes
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rheumatoid arthritis - Australia 
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rheumatoid arthritis - Australia - protocols for treating doctors 
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