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Classification of Rheumatologic Disorders

= |nflammatory Arthritis Crystal arthropathies

* Rheumatoid arthritis (RA) * Gout
* Seronegative spondyloarthropathies * Calcium pyrophosphate deposition disease
*  Ankylosing spondylitis (CRRD, pseudogout)

. Psoriatic arthritis
. Reactive arthritis
. Enteropathic arthritis

=  Connective Tissue Disorders (CTD)
* Systemic lupus erythematosus (SLE)
* Sjogren’s syndrome
* Systemic sclerosis (scleroderma)
* Mixed connective tissue disease (MCTD)
* Dermatomyositis/Polymyositis

= Vasculitides
* Large-vessel: Giant cell arteritis, Takayasu
arteritis
* Medium-vessel: Polyarteritis nodosa, Kawasaki
disease
 Small-vessel: ANCA-associated vasculitis, IgA
vasculitis

Degenerative & Mechanical Disorders
* Osteoarthritis
* Soft tissue syndromes (bursitis, tendinopathies)
* Fibromyalgia
Pediatric Rheumatologic Disorders
* Juvenile idiopathic arthritis (JIA)
» Kawasaki disease
* Pediatric lupus



Prevalence of Rheumatologic Disorders

= Osteoarthritis — 10-15% of adults (more common after age 60)
= Rheumatoid arthritis — 0.5-1% of adults

= Psoriatic arthritis — 0.1-0.3% of population

= Ankylosing spondylitis — 0.1-0.2% of population

= Gout - 3-5% of adults (higher in men, older adults)

= Systemic lupus erythematosus — 0.05-0.1% (40-100/100,000)
= Sjogren’s syndrome —0.1-0.6% of population

= Systemic sclerosis—0.02-0.05%

= Juvenile idiopathic arthritis — 1/1,000 children




Evaluation of Patient with Joint Pain
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Case #1

= 61yoM NS trial for $20M UL
= Carries diagnosis of seronegative rheumatoid arthritis for at least 6 years
= Build, BP, basic chemistries, CBC in APS wnl
= Old rheumatology letter notes failed methotrexate, hydroxychloroquine, sulfasalazine. On Enbrel X 3 years.
=  ANA history
= 5/21-screen (+)
= 4/22 - ANA (+) 1:80 — nucleolar pattern
= 11/22-ANA (+) 1:160 - homogeneous pattern
= RF and CCP repeatedly (-)
=  Anti-dsDNA, Scl, SS-A, SS-B all (-)
= Sedrate, CRP (-) (on meds)
= X-rays feet and ankles w/o erosions
= Providers notes handwritten
= No deformities or limitations noted
= 5/22-90% reduction tender and swollen joint counts
= Questions:
= |sthe diagnosis correct?

= What is the severity of the disease?
= What is the mortality risk?



Rheumatoid Arthritis (RA) - Defined

= Rheumatoid arthritis (RA) is a chronic, systemic,
autoimmune inflammatory disorder that
primarily targets synovial joints, leading to
symmetric, progressive, and potentially erosive
arthritis. Key features:
* Persistent synovitis and joint inflammation
* Autoantibody production: Rheumatoid Factor
(RF), Anti-CCP antibodies
* Elevated acute phase reactants: ESR, CRP
* Systemic manifestations: fatigue, low-grade
fever, weight loss, extra-articular involvement
(lungs, eyes, skin, heart)
* Pathogenesis: genetic predisposition (HLA-
DRB1), environmental triggers (e.g., smoking)
* Potential for joint destruction, deformity, and
disability if untreated




Rheumatoid Arthritis - Famous People With RA




Rheumatoid Arthritis - Epidemiology

Global prevalence and incidence
* Prevalence: 0.5-1%
* Incidence: 20-50 cases/100,000/year
* Higherin industrialized nations
* Varies by ethnicity — lower in some Asian and African groups
= Age and sex distribution
* Canoccur any age; most common ages 30-60 years
* Female:Male ratio 2-3:1
= Geographic and ethnic variations
* Higher rates: Northern Europe and North America
= Riskfactors
* Genetics: 50-60% of risk (HLA-DRB1 alleles) — “shared epitope” on chromosome 6
*  Smoking
* Hormonal: postpartum, menopause
* ?role of gut microbiome
= Mortality and Morbidity
* 2-3 Xhigherrisk of premature death (cardiovascular disease, infections)
* Mortality declining with modern therapy
* Reduced quality of life and major cause of disability



Rheumatoid Arthritis - Presentation

Constitutional symptoms- weight loss, fatigue,
myalgias, low grade fever
Morning stiffness — lasting >1 hr suggests
inflammatory joint disease
Joint manifestations — joint pain and swelling of small
joints hands and feet, particularly MCP, MTP and PIP
joints
Lab testing:

* Elevated ESR and/or CRP

* Abnormal rheumatoid factor (RF) - not specific for RA.

Overall Sn/Sp: 69%/85%. Depends on pre-test
probability.

* Anti-cyclic citrullinated peptide (CCP) antibodies

* Genetic testing— HLA-DRB1
X-rays: periarticular osteopenia, joint space
narrowing, bone erosions
Ultrasound: to assess synovitis
MRI: to assess synovitis
Extraarticular abnormalities: e.g., rheumatoid nodule,
scleritis, interstitial lung disease

Early Symptoms of
Rheumatoid Arthritis

Morning stiffness

Fatigue Malaise
Shooting pains Warmthin
in the joints your joints
ten‘tjizlrnr:ess Joint
and pain swelling
Joint tingling Reduced range
and numbness of motion

HealthCentral



Inflammatory Arthritis — Differential Diagnosis

Rheumatoid Arthritis (RA)

Psoriatic Arthritis (PsA)

Ankylosing Spondylitis (AS)

Reactive Arthritis

Gout

CPPD (Pseudogout)

Systemic Lupus Erythematosus (SLE)

Sarcoidosis-associated Arthritis

Viral Arthritis

Septic Arthritis

Symmetric polyarthritis; small joints; morning stiffness >1 hr; positive RF/anti-CCP

Asymmetric oligoarthritis; dactylitis; nail pitting; skin psoriasis

Axial involvement; sacroiliitis; young men; HLA-B27 positive

Post-infectious; asymmetric lower limb arthritis; enthesitis; conjunctivitis

Monoarthritis (often 1st MTP); urate crystals; tophi

Knees, wrists; chondrocalcinosis; calcium pyrophosphate crystals

Non-erosive arthritis; systemic features; ANA, dsDNA positive

Lofgren syndrome; erythema nodosum; bilateral hilar lymphadenopathy

Acute, self-limiting; symmetric; parvovirus, hepatitis, HIV

Acute monoarthritis; fever; high WBC; positive joint fluid culture



Rheumatoid Arthritis — Pathogenesis
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T-cell-B-cell help
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Prostaglandins, proteases, and
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Lymph node

synovial é:,:innl center

TNF-a, interleukin-6, GM-CSF, IFN-a/B,
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Interleukin-17,
fmeﬂeukin-l, and TNF-a
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iR and proteases
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RANKL, Dkk-1, TNF-a ar!d
and interleukin-1 other cytokines

Interleukin-6, interleukin-1,
MMPs TNF-a, TGF-B, PDGF, and
ADAMTS CC and CXC chemokines

Mclnnes IB, Schett G. NEJM 2011:365:2205



Rheumatoid Arthritis — Diagnostic Criteria

2020 ACR-EULAR Classification- Rheumatoid Arthritis

Joint Involvement

1 large joint

2-10 large joints

1-3 small joints, +/- large joints

>10 joints (at least 1 small joint)
Serology (need atleast) |

Negative RF, negative anti CCP Ab 0

Low positive RF or low positive anti CCP Ab 2

High positive RF or high positive anti CCP Ab 3

Acute Phase reactants (need at least 1) -

g w -~ O

Normal CRP and normal ESR 0

Abnormal CRP or abnormal ESR 1
Duration of symptoms |

< 6 weeks 0

= 6 weeks 1

For patients with at least 1 joint with
definite clinical synovitis, not better
explained by another disease

Rule out:
- Psoriatic arthritis
- Viral polyarthritis
- Gout
- CPPD
- SLE

2 6/10 definite RA

BRIGHAM HEALTH

B BRIGHAM AND
L ¢ ) WOMEN'S HOSPIT/



Rheumatoid Arthritis — Serology

= Discovered 1940 - one of oldest known
autoantibodies

= |gM directed against Fc portion I1gG

= Present 70-80% those with RA

= Not specific for RA

= High titers tend to correlate with more aggressive
disease and extra-articular manifestations

Rheumatoid Factor (RF)

Rheumatoid
factor (IgM)

1
S

Immune complex

The major nonrheumatic diseases associated with
rheumatoid factor (RF)-positivity

Condition Frequency of RF, percent

Aging (>age 60) Sto 25
Infection

Bacterial endocarditis* 25 to 50

Hepatitis B or hepatitis C* 20to 75

Tuberculosis 3

Syphilis* Up to 13

Parasitic diseases 20 to 90

Leprosy* 5to 58

Other viral infection* 15 to 65

Pulmonary disease

Sarcoidosis® 3to 33
Interstitial pulmonary fibrosis 10 to 50
Silicosis 30 to 50
Asbestosis 30

Miscellaneous diseases

Primary biliary cholangitis® 45 te 70
Malignancy* 5to 25
After multiple immunizations 10 to 15

* Refers to disorders that may cause symptoms suggestive of rheumatoid
arthritis. The best-documented examples of viral infection (in addition to hepatitis
B and C) are rubella, mumps, influenza, and HIV. Chagas’ disease, Leishmaniasis,
onchocerciasis, and schistosomiasis are major parasitic diseases. B cell neoplasms
are the most common malignancies.

Reprinted by permis: blisher from: Shmerling RH, Delbanco TL. The rheumatoid
factor: An analysis ¥, Am J Med 1991; 91:528. Copyright © 1991 by Excerpta

Medica Inc. - U p TO D ate




Rheumatoid Arthritis — Citrullinated Proteins

= Citrullination — post-translational modification
converting arginine to citrulline

= QOccurs ininflammatory environments (e.g., aceat
synovitis) levels

= Key enzymes — Activation of peptidylarginine S ot of the N
deiminases (PADs) 1

= Anti-citrullinated protein antibodies (ACPAs) are
highly specific for RA l

= Qverall Sn/Sp 67%/96% respectively

= ACPA positive individuals with early RA are at
increased risk of progressive joint damage DRI o i

= ACPAs present years before clinical onset, Healthy Pre-RA Early RA Clinical RA
associated with severe disease course

Checkpoint 1 Checkpoint 2 Checkpoint 3

Loss of

immune

W
tolerance | S

Time

Hang M, et al. Clin and Exp Med 2024;24:153



Rheumatoid Arthritis — X-Ray

Rheumatoid

Normal
arthritis

hand

Bone
erosion

Bone
displacement

Figure 2

Figure 1



Rheumatoid Arthritis — Assessment of Disease Activity

RA Clinical Disease Activity Index (CDAI)
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Rheumatoid Arthritis — Course of Disease

Risk factors
» Genetics
« Environmental )
exposures Potential
(including smoking) treatment
« Mucosal for disease
inflammation prevention
« Protein modification
« Second hit

(e.g., citrullination)

« Autoantibody « Multiple possible

production mechanisms
Healthy l Preclinical RA l RA
At risk for RA Transition

» Immune activation
and loss of
tolerance

« Increased
autoantibody levels
and affinity

- Epigenetic
remodeling

. W

O

Cell lineage or preclinical
driver-specific mechanisms

« Synovial inflammation
« Antigen-driven T- and

B-cell immu

nity

« Fibroblast activation
- Epigenetic remodeling

Personalized

———————

mechanisms:

o T cells
« B cells

>
o

- Fibroblasts

——

« Inflammatory cytokines —

« Other cell types

L —

Window of opportunity for
treatment to prevent chronicity

(

Early RA

Clinical synovitis

| J Established
RA

« New adaptive T-cell Joint damage
subse.ts Osteoclasts

» Synovial and proteases
autoantibody
production RA flare

« New fibroblast Preinflammatory
subpopulations and mesenchymal
aggressive behavior (PRIME) cells

. A \

Gravallese EM, Firestein GS. NEJM 2003;388:529




Rheumatoid Arthritis - Complications

Summary diagram of the clinical manifestations of RA

Ocular

Keratoconjunctivitis sicca
Episcleritis

Scleritis

Scleromalacia perforans

Pulmonary

Parenchymal lung disease
Pleural disease
Airways disease
Complications of DMARDs

7 Skin

Rheumatoid nodules
Vascular lesions

Gastrointestinal
e QOesophagitis, gastritis and

peptic ulcer disease
Hepatotoxicity from DMARDs

Neurological

DMARD, disease-modifying antirheumatic drug.

Entrapment neuropathy
Cervical myelopathy
Peripheral neuropathy
Mononeuritis multiplex

Vascular

¢ Rheumatoid vasculitis
e Raynaud’s

e Atherosclerosis

Cardiac
e Coronary artery disease
e Pericarditis

Renal

e Tubulo-interstitial nephritis

e AA amyloid

e Membranous
glomerulonephritis

Musculoskeletal
e Joint

Tendon

Bursa

Muscle

Bone

Haematological

e Anaemia

e Thrombocytosis
e Felty’s syndrome



Rheumatoid Arthritis — Treatment

= Nonbiologic Disease-modifying antirheumatic drugs

(DMARDS)
* Methotrexate
* Hydroxychloroquine
* Sulfasalazine
* Leflunomide
= Biologic DMARDs
* TNF inhibitors — etanercept, infliximab, adalimumab,
golimumab, certolizumab pegol
* Interleukin 6 (IL-6) receptor antagonists — tocilizumab,
sarilumab
* T-cell costimulation blocker (CTLA4-Ig) - abatacept
* Anti-CD20 B-cell depleting monoclonal antibody -
rituximab
= Targeted synthetic DMARDs
* Janus kinase (JAK) inhibitors - tofacitinib, baricitinib,
upadacitinib

Mo

fogon |

Infliximab

Human IgG1 tt Human IgG1 Fc &

Adalimumab

Etanercept




Rheumatoid Arthritis — Treatment
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Gravallese EM, Firestein GS. NEJM 2003;388:529



Rheumatoid Arthritis — Treatment

Phase |

No indication for

Clinical diagnosis of Contraindication for methotrexate
Rheumatoid Arthritis’

Combine with short-term
Start - glucocorticoids .

methotrexate? (reduce and stop as

rapidly as possible)

Start leflunomide
or sulfasalazine

Improved
at 3 months
and achieved target at
6 months??

Yes,

Dose reduction in

Continue : S
sustained remission*

No

Phase Il

Poor prognostic factors present
(RF/ACPA, esp. at high levels;
high disease activity; early joint damage;
failure of 2 2 csDMARDs)

Poor prognostic factors absent

Add a bDMARD?;
Consider use of a
JAK-inhibitor

only after risk assessment®

Improved
at 3 months
and achieved target at
6 months?*

Change to or add a second
conventional synthetic DMARD

Leflunomide, sulfasalazine,
alone or csDMARD combination”
(plus glucocorticoids)

Yes,
Dose reduction /

interval increase® in
sustained remission*

Continue

Phase Il

No

.

Change the bDMARD > or
JAK-inhibitor®

Improved
at 3 months
and achieved target at
6 months?*

Yesl

Continue

Dose reduction /

interval increase® in
sustained remission*

i iariaans

wmmmmmmwmmm

mwmrmrawmmmommm ot excludo s use in combraton with
EADMARDS atnough e aaverse ovnts i adied bonot e fo b0 expociod ospecaty  MTX s
‘combined with glucocortords.

2

mw)mwmhmlmmup’mnmu

fodure, cancer, a history

achievable, at Jeast Jow disease actily; the target should be reached after 6 months, but therapy should be.

4

4

5. Consider contraindicatons and risks. TNF-inhiitors (adaimumab, certolzumab, etanercepl, golmumab,
o, kg EVAO opprosd SN, siobap, L-88 ibdors, o shonh s sartl
conditions);

‘advantages.

8. Dose reduction or inferval increase can be safely done wih al bOMARDS and (SDMARDS wih fite risk of
fares:

9. From a different or the same class.

SmolenJS, et al. Ann Rheum Dis 2023;82:3



Rheumatoid Arthritis — Mortality

= Meta analysis
Study name Statistics for each study EMR and 95% CI ™ 560 pa peI’S/1 7 Selected
Lower Upper . .
SMR “imit  limit  p-value = 486,098 patients with RA
Black, 2023 1480 1.300 1.680 0.000 [ | n
Sugitani-1, 2023 0810 0.580 1.030 0.000 | 63’988 Observed deathS
Sugitani-2, 2023 0.780 0.570 0980 0.000 [ | [ | 1 i -
o B At GEsy S e - Overall, 1.5X increase in all
Les, 2022 1530 1490 1570 0.000 B i H
Ometta, 2018 1.420 1.380 1.480 0.000 [ | cause mortallty In those
Hoek, 2017 1540 1410 1.670 0.000 [ | Wlth RA
Abasolo, 2016 1880 1.720 2.080 0.000 =
England, 2016 1870 1770 2170 0.000
Makajima, 2013 1.080 0770 1,390 0,000 E ]
T_u' 2013 1.600  1.300 1.900 0.000 _._. Table 2 Meta-analysis of all-cause and cause-specific standardized mortality ratio in rheumatoid arthritis
m"; 220;12; :: g:g :1' ggg : ﬁg g g £ u Mortal- | Population No. of Test of association Test of heterogeneity Publication bias
o 9 : ; : ity studies SMR 95%Cl p-value Model pvalue | P p-value
Milonks, 2011 <.100 1.800 2400 0.000 All-cause | Owerall 18 1522 1.340-1.704 <0.001 R <0.001 99.3 0.198
Makajima, 2010 1800 1.750 2.050 0.000 o = 1'5?5 1.2[]? 1'943 0‘001 = olt}m gg'? 0’395
Young, 2007 1270 1.040 1500  0.000 | —— : el = = : :
F‘ir'FEUE. ED'EM' 1-6‘:“} .1“‘5|:| 1 -IF-EU ﬂlum . J‘LSIET‘I. 8 1.355 1.140-1.569 <0.001 R <0.001 o947 0.348
Bjalnadal. ZUDE E.DED 2‘,:":":' EWU ﬂlum American 3 1.873 0561-2.184 <0.001 R 0.001 85.0 0.293
1.522 1,340 1,704 0,000 * Oceanian 1 1.490 1.300-1.680 <0.001 NA NA NA NA
A00 200 0 0.00 00 2.00 00 400 Male 7 1.602 1462-1.742 <0.001 R 0003 70.0 0.603
control RA Fernale 6 1.644 1.467-1.820 <0.001 R <0.001 87.2 0.380
Caus_e— VD 10 1.399 0.972-1.706 <0.001 R <0.001 99.9 0.915
specific [ Respiratory 10 2459 1.936-2.082 =0.001 R <0.001 979 0.448
Fig. 2 & Meta-analysis resultsillustrating the standardized mortality ratio (SMR) for all-cause mortality L::imn{;"nc ;ﬁ ;':: ;‘;?::3'322 :ggg: : zg'x: :‘3 g'::
inindividuals with rheumatoid arthritis (RA4). O confidence interval gnaney ' : _ : - :
CVA 6 1.156 0.890-1422 <0.001 R <0.001 838 0.023
SMR standardized martality ratio, O confidence interval, VD cardiovascular disease, CWA cerebrovascular attack, B random effects model, NA not available

Lee YH, Song GG. Z Rheumatol 2024:83(S); S314



Case #1

= 61yoM NS trial for $20M UL
= Carries diagnosis of seronegative rheumatoid arthritis for at least 6 years
= Build, BP, basic chemistries, CBC in APS wnl
= Old rheumatology letter notes failed methotrexate, hydroxychloroquine, sulfasalazine. On Enbrel X 3 years.
=  ANA history
= 5/21-screen (+)
= 4/22 - ANA (+) 1:80 — nucleolar pattern
= 11/22-ANA (+) 1:160 - homogeneous pattern
= RF and CCP repeatedly (-)
=  Anti-dsDNA, Scl, SS-A, SS-B all (-)
= Sedrate, CRP (-) (on meds)
= X-rays feet and ankles w/o erosions
= Providers notes handwritten
= No deformities or limitations noted
= 5/22-90% reduction tender and swollen joint counts
= Questions:
= |sthe diagnosis correct?

= What is the severity of the disease?
= What is the mortality risk?



Case #2

= 41yoF NS for $500K UL
= Part 2 notes no PCP but sees rheumatologist for lupus diagnosed 6 years prior to application. Taking
hydroxychloroquine.
= MIB - multiple application queries; connective tissue disorder, kidney disorder, albuminuria
= APS-2017 developed joint pain/stiffness, hand swelling, ankle swelling. Serum Cr 3.1 with ANA 1:5120. Renal
biopsy done which showed membranous lupus nephritis (LN) Class V with immunoglobulin and complement
deposits. Treated with prednisone, mycophenolate (MMF), and cyclophosphamide. Weaned off steroids one
year later with normalization of Cr. By 2020 was weaned off MMF; maintained on hydroxychloroquine.
Occasional joint stiffness and hand joint swelling.
= At 12/2023 visit, Pl clinically stable with benign exam. CBC wnl, serum Cr 0.97; ESR 15 mm/hr; CRP 2.4 mg/d|;
dsDNA wnl; C3/C4 wnl; p/c 77 mg/g.
= Historic serologies — RF; CCP, RNP, Smith, Ro/LA antibodies all negative. Antiphospholipid panel negative.
= Questions:
= Whatis the overall prognosis?
= How does the prognosis of membranous LN compare to other forms of LN?
= Whatis the mortality risk?
= How does the history of lupus nephritis impact the mortality risk?



Systemic Lupus Erythematosus (SLE) - Defined

= Systemic lupus erythematosus (SLE) is a chronic
multi-system autoimmune disorder characterized by
the production of autoantibodies leading to
widespread inflammation and potential damage to
virtually any organ system. The disease is highly
variable in presentation and clinical course. Key

features:

* Fatigue, joint pain, photosensitivity, malar rash

* Positive antinuclear (ANA), anti-double- stranded DNA
(ant-dsDNA), anti-Smith (anti-Sm) antibodies

* Low complement levels — C3, C4 during active disease

* Elevated acute phase reactants: ESR, CRP

* Relapsing-remitting course with variable clinical
presentation

* Pathogenesis involves a complex interplay of genetic
predisposition, environmental triggers, and immune
system deregulation

* Can affect joints, heart, kidney, CNS




Systemic Lupus Erythematosus — Famous People With SLE




Systemic Lupus Erythematosus (SLE) - Epidemiology

= Approximately 204,000 in the US have SLE

= |ncidenceis~5.1 cases/100,000 person-years; higher in African American, Hispanic, Asian and Native
American populations

= |ncidence higherin China-14.1 cases/100,000 person-years

= Female:Male ratio 9:1

= African American women 2-3 times more likely to develop SLE than white women
= SLE most often diagnosed between ages 15 and 44

= Qverall mortality rates have decline

= African Americans with SLE have higher death rates than White individuals



Systemic Lupus Erythematosus (SLE) - Presentation

=  Constitutional symptoms - fatigue (80+%), fever
(50%), malaise, anorexia, weight loss

= Musculoskeletal symptoms - arthritis (up to 90%) with Fever T

— [— Butterfly-shaped rash

morning stiffness; myalgias _ I Mouth ulcers
=  Skin/Hair—malar rash, red/scaly patches on sun- e
exposed areas, photosensitivity, mouth ulcers, hair Chest pain — . -
loss
= QOther-chest pain, pericarditis, endocarditis (Libman- AV 1OIts By LA— Welght loss
Sacks), pleuritis, signs of nephritis (swelling, HTN, :
foamy/dark urine), vasculitis, Raynaud’s, cephalgia,
confusion, seizures, anemia Lu pus B _Oerskinrashes
= | ab Testing: ANA, anti-Smith (Sm) (30%), anti-double symptoms to
stranded DNA (dsDNA) (70%), anti-Ro/SSA, and anti- never ighore o T

La/SSB (more common Sjogren’s), anti-U1
ribonucleoprotein (RNP) (more common MCTD), anti-
ribosomal P (high Sp/low Sn), antiphospholipid
antibody



Systemic Lupus Erythematosus (SLE) — Differential Diagnosis

= Rheumatoid arthritis

= Rhupus (features SLE and RA)

= Mixed connective tissue disorder (MCTD) — overlap features SLE, systemic
sclerosis, polymyositis. High titers anti-RNP

= Undifferentiated connective tissue disorder (UCTD) — evidence of a systemic
autoimmune disorder, but not satisfy classification criteria

= Systemic sclerosis

= Sjogren’s disease

= Vasculitis

= Behcet syndrome

= Dermatomyositis/polymyositis

= Fibromyalgia

= Multiple sclerosis — optic neuritis



Systemic Lupus Erythematosus (SLE) vs. Rheumatoid Arthritis (RA)

Comparison of features of musculoskeletal disease in
systemic lupus erythematosus or rheumatoid arthritis

Feature

Arthralgia
Arthritis
Symmetry
Joints invalved

Synovial
hypertrophy

Synovial
membrane
abnarmality

Synovial fluid

Subcutanecus
nodules

Erosions

Morning stiffness

Myalgia
Myaositis

Osteoporosis

Avascular necrosis

Deforming arthritis

Swan neck

Ulnar deviation

PIP: proximal interphalangeal; MCP: metacarpophalan

Systemic lupus
erythematosus

Common

Common

Yes
PIP>MCP>wrist>knee

Rare

Minimal

Transudate

Rare

Very rare
Minutes
Common

Rare

Variable

5 to 50%
Uncommen
10%, reducible

5%, reducible

Rheumatoid
arthritis

Common

Deforming

Yes
PIP+MCP>wrist>knee

Common

Proliferative

Exudate

35%

Comman

Hours

Comman

Uncommaon

Comman

Uncommeon

Comman

Commaon, not reducible

Commaon, not reducible

TpToDate®



Systemic Lupus Erythematosus (SLE) - Pathogenesis

Dai X, FanY, Zhao X. Nature 2025;
doi.org/10.1038/s41392-025-02168-0

SLE predisposing factors
Genetic, epigenetic, hormonal, environmental factors

/\

¥ N
TLR signaling T cell, B cell development
Innate immune response Adaptive immune response
® 9 " Apoptotic cell (Qf"\*@'
TLR4 L X y
0® o /:. o
. ® i Q
: ILC | =e
Type | IFN -
%
\ Vs

Antibody

IFNs ,%)\zng //'(\ }\a

Nucleus

Auto-antibody
SLE production

Mechanisms-of-action driving SLE pathogenesis via over-activating immune response. SLE predisposing factors including genetic, epigenetic, hormonal
and environmental factors can function as or induce the production of immunoreactants to trigger Toll-like receptor (TLR) signaling in the innate immune
system for enhanced generation of type | interferon (IFN), or modulate the development and maturation of T and B cells in the adaptive immune system for
over-production of auto-antibodies. Type | IFN functions as the hub bridging the innate and adaptive immune systems. Specifically, type | IFN is produced
from innate lymphoid cells (ILC), and directly triggers B cell activation to overtly produce auto-antibodies that ultimately contribute to SLE pathogenesis.
Besides producing type | IFNs, ILCs can also present antigens to T cells via major histocompatibility complex (MHC) to activate T cells that express CD40L
that interacts with B cells via the CD40L-CD40 bridge for enhanced auto-antibody production



Systemic Lupus Erythematosus (SLE) — Diagnostic Criteria

Classification criteria for systemic lupus erythematosus

ACR criteriall2]

SLICC criterial?!

(4 of 11 criteria)* (4 of 17 criteria, including at least 1 clinical criterion and 1 immunologic criterion; 1 OR biopsy-

proven lupus nephritis®)

Criterion

Definition Criterion

Definition

Clinical criteria

Malar rash

Fixed erythema, flat or raised, cver the malar eminences, tending to Acute cutaneous
spare the nasolabial folds lupus

Photosensitivity

Skin rash as a result of unusual reaction to sunlight, by patient histery or
clinician observation

Lupus malar rash (do not count if malar discoid); bulleus lupus; toxic
epidermal necrolysis variant of SLE; maculopapular lupus rash;
photaosensitive lupus rash (in the absence of dermatomyoesitis); OR
subacute cutaneous lupus (nonindurated psoriasiform and/or annular
polycyclic lesions that resolve without scarring, although occasionally
with postinflammatory dyspigmentation or telangiectasias)

Discoid rash Erythematosus raised patches with adherent keratotic scaling and Chronic cutaneous = Classic discoid rash; localized (above the neck); generalized (above and
follicular plugging; atrophic scarring may occur in clder lesions lupus below the neck); hypertrophic (verrucous) lupus; lupus panniculitis
(profundus); mucosal lupus; lupus erythematosus tumidus; chilblains
lupus; OR disceid lupus/lichen planus overlap
Nenscarring Diffuse thinning or hair fragility with visible broken hairs (in the absence
alopecia of other causes, such as alopecia areata, drugs, iron deficiency, and
androgenic alopecia)
Oral ulcers Oral or nasopharyngeal ulceration, usually painless, observed by a Oral or nasal Palate, buccal, tongue, OR nasal ulcers (in the absence of cther causes,
clinician ulcers such as vasculitis, Behcet syndrome, infection [herpesvirus],
inflammatory bowel disease, reactive arthritis, and acidic foods)
Arthritis Nonerosive arthritis involving 2 or more peripheral joints, characterized Joint disease Synovitis involving 2 or more joints, characterized by swelling or effusion
by tenderness, swelling, or effusion OR
Tenderness in 2 or more joints and at least 30 minutes of morning
stiffness
Serositis Pleuritis - Convincing histery of pleuritic pain or rubbing heard by a Serositis Typical pleurisy for more than 1 day, pleural effusions, or pleural rub, OR
clinician or evidence of pleural effusion OR
Pericarditis - Documented by ECG, rub, or evidence of pericardial Typical pericardial pain (pain with recumbency improved by sitting
effusion forward) for more than 1 day, pericardial effusion, pericardial rub, or
pericarditis by electrocardiography in the absence of other causes, such
as infection, uremia, and Dressler syndrome
Kidney disorder Persistent proteinuria greater than 500 mg/24 hours or greater than 3+ Renal Urine protein-te-creatinine ratio (or 24-hour urine protein) representing
if quantitation not performed OR 500 mg protein/24 hours, OR
Cellular casts - May be red cell, hemoglobin, granular, tubular, or mixed Red blood cell casts
Neurologic Seizures OR psychosis - In the absence of offending drugs or known Neurologic Seizures; psychosis; mononeuritis multiplex (in the absence of other
disorder metabolic derangements {uremia, ketoacidosis, or electrolyte imbalance) known causes, such as primary vasculitis); myelitis; peripheral cr cranial
neuropathy (in the absence of other known causes, such as primary
vasculitis, infection, and diabetes mellitus); OR acute confusional state
(in the absence of other causes, including toxic/metabolic, uremia,
drugs)
Hematologic Hemolytic anemia - With reticulocytosis OR Hemolytic anemia = Hemolytic anemia
disorder Leukopenia — Less than 4000/mm? total on 2 or more occasicns OR Leukopenia or Leukopenia (<4000/mm? at least once) (in the absence of other known

Lymphepenia - Less than 1500/mm? on 2 or more cccasions OR lymphopenia

Thrombocytopenia — Less than 100,000/mm? (in the absence of
offending drugs)

Thrembocytopenia

causes, such as Felty syndrome, drugs, and portal hypertension), OR
Lymphopenia (<1000/mm? at least once) (in the absence of other
known causes, such as glucecorticeids, drugs, and infection)

Thrombocytopenia (<100,000/mm?3) at least once in the absence of
other known causes, such as drugs, portal hypertension, and thrombotic
thrombocytopenic purpura




Systemic Lupus Erythematosus (SLE) — Diagnostic Criteria

Immunologic criteria

ANA An abnormal titer of ANA by immunoflucrescence or an equivalent assay ANA ANA level above laboratory reference range
at any point in time and in the absence of drugs known to be associated
with "drug-induced lupus" syndrome

Immunologic Anti-DNA - Antibody to native DNA in abnormal titer OR Anti-dsDNA Anti-dsDNA antibody level above laboratory reference range (or >2-fold
disorders Anti-Sm - Presence of antibody to Sm nuclear antigen OR the reference range I tested by ELISA)
Positive antiphospholipid antibody on: ANti-sm Presence of antibody to Sm nuclear antigen
1. An abnormal serum level of IgG or IgM anticardiolipin antibodies
OR Antiphosphaolipid Antiphosphaolipid antibody positivity as determined by any of the
2. A positive test result for lupus anticoagulant using a standard following: Positive test result for lupus anticoagulant; false-positive test
method OR result for rapid plasma reagin; medium- or high-titer anticardiolipin
3. A false-positive serologic test for syphilis known to be paositive for antibody level (IgA, IgG, or IgM); or positive test result for anti-beta 2-
at least 6 months and confirmed by Treponema pallidum glycoprotein I (IgA, IgG, or IgM)

immobilizaticn or fluorescent treponemal antibody absorption test

Low complement Low C3; low C4; OR low CH50

Direct Coombs Direct Coombs test in the absence of hemolytic anemia
test

ACR: American College of Rheumatology; SLICC: Systemic Lupus International Collaborating Clinics; SLE: systemic lupus erythematosus; ECG: electrocardiegram; ANA: antinuclear

antibodies; Anti-Sm: anti-Smith antibody; IgG: immunoglobulin G; IgM: immuneglebulin M; Anti-dsDMA: anti-double-stranded DNA; ELISA: enzyme-linked immunosorbent assay; IgA:
immuncglobulin A.

* For the ACR criteria, no distinction is made between clinical and immunologic criteria in determining whether the required number has been met. The classification is based upon 11

criteria. For the purpose of identifying patients in clinical studies, a person is said to have SLE if any 4 or more of the 11 criteria are present, serially or simultaneously, during any interval
of observation.

9 For the SLICC criteria, criteria are cumulative and need not be presently concurrently. A patient is classified as having SLE if he or she satisfies 4 of the clinical and immunclogic criteria
used in the SLICC classification criteria, including at least 1 clinical criterion and 1 immunoclogic criterion.

A Alternatively, according to the SLICC criteria, a patient is classified as having SLE if he or she has biopsy-proven nephritis compatible with SLE in the presence of ANAs or anti-dsDNA
antibodies.

References:

lupus erythematosus. Arthritis Rheum 1982; 25:12.

[. The 1982 revised criteria for the classification of systemic
the American Coll F R i fi
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Systemic Lupus Erythematosus (SLE) — Serology — Antinuclear Antibodies (ANA)

ANA Staining Patterns

Homogeneous — DNA, histones (most common pattern -
36%)
=  SLE, drug-induced lupus, Sjogren’s (SjD), Systemic Sclerosis
(SS), RA, Hashimoto’s, primary biliary cirrhosis (PBC),
autoimmune hepatitis
Nuclear speckled — Ro/SS-A, La/SS-B, RNP, Sm, Scl-70
=  Fine (20%) - SLE, SjD, SS, dermatomyositis (DM), polymyositis
(PM), RA
=  Coarse (1.5%) - SLE, mixed connective tissue disease (MCTD)
= Dense fine (wide range) — seen in healthy people, uncommon
SLE
Nucleolar (1.4%-17%)
= SLE, RA, SjD, PM, DM, MCTD, Raynaud’s
Centromere (3%)
= Limited SS (CREST), PBC, SjD, SLE, Raynaud’s

Six common ANA staining patterns

In the homogenous staining pattern (ICAP code AC-1), the
nucleus is diffusely stained (A). Chromosomes at the
metaphase plate (arrow) are also stained. In the course
speckled pattern (B, AC-5), very small, mostly uniform dots
are seen throughout the nucleus. Chromosomes are not
stained during cell division (not shown). The centromere
pattern (C, AC-3) is characterized by the presence of 30 to
60 dots distributed throughout the nucleus of resting cells.
The dots localize to chromosomes during cell division
(dashed arrow). The nucleolar pattern (AC-8), produced by
antibodies directed against the PM-Scl complex, is shown in
(D). The nuclear pore complex pattern (E, AC-12) consists of
discontinuous staining of the nuclear envelope. The
antimitochondrial antibody pattern (F, AC-21) is
characterized by the presence of granular and filamentous
staining throughout the cytoplasm.



Systemic Lupus Erythematosus (SLE) — Serology — Antinuclear Antibodies (ANA)

Diseases associated with a positive ANA

% with positive ANA

Systemic autoimmune diseases

Mixed connective tissue disease 100%
SLE:

= Active S8 to 100%

= Remission 90%
Scleroderma 95%
Drug-induced LE 80 to 95%
Sjdgren's disease 60%
Rheumatoid arthritis 45%
Raynaud phenomenon 40%
Polymyositis/dermatomyaositis 35%
Juvenile idiopathic arthritis 15 to 40%

Organ-specific autoimmune diseases

Autcimmune hepatitis 70%
Primary biliary cholangitis 50 to 70%
Hashimota's thyroiditis 50%
Graves' disease 50%

Viral infections”
EBV
HIV
HCW
Parvovirus 19

- - *
Malignancies



Systemic Lupus Erythematosus (SLE) — Serology

Antinuclear antibodies and Systemic lupus

Anti-dsDNA

Anti-nucleosome
Anti-histone
Anti-SSA
Anti-SSB
Anti-(U1)RNP

Anti-Sm
Anti-Ribo-P
Anti-Ku

Anti-PCNA

Anti-DFS70

*International Consensus on ANA pattern (anapatterns.org)

Nuclear homogeneous

Nuclear homogeneous
Nuclear homogeneous
Nuclear fine speckled
Nuclear fine speckled

Nuclear large/coarse speckled

Nuclear large/coarse speckled

Cytoplasmic dense fine
speckled

Nuclear fine speckled

Pleomorphic speckled
nucleoplasmic

Nuclear dense fine speckled

60-80%

60-70%
60-70%
30-40%
5-10%
15-30%

10-30%
5-15%
5-10%

1-5%

0-3%

Association with disease activity (when with Farr assay) and lupus nephritis.
Can also be measured using ELISA-based or IF on Crithidia Luciliae

Highly specific for SLE. Often searched for when ANA+ without anti-dsDNA
Association with both SLE (60-70%) & drug-induced lupus (90%)

Target: SS-A/Ro (60kD). Associated with SCLE, neonatal lupus and Sjogren
Associated with Sjogren and neonatal lupus

Associated with MCTD, Raynaud’s phenomenon and

Highly specific. Higher prevalence in non-white (30%-40%) than white (5-10%)

If SLE is clinically suspected, tests to ribosomal P phosphoproteins (PO, P1, P2,
C22 RibP peptide) are recommended*. Controversial association with NPSLE.

Associated with SLE-SSc-AIM overlap syndromes*

Considered higly specific for SLE (debated)

Rarely confirmed in patients with typical SLE. Negative association with auto-
immune diseases only if Ag target is LEDGF/p75 and there is no common ENA*

@Lupusreference



Systemic Lupus Erythematosus (SLE)

— Assessment of Disease Activity

SLEDAI-2K'

SLEDAI SCORE

0: No disease activity (remission)
1-5: Mild disease activity

6-10: Moderate disease activity
11-19: High disease activity

>20: very high disease activity

The Lupus Erytl Di: Activity Index 2000 I;SLEDAI 2K) was dmmlopqd and \ralldatud
asa cllrllcal index for the measuroment of disease activity in SLE [: ic lupus ory )
Patient name: Date:
Check the score column of each descriptor that is present at the time of the visit or in the preceding 10 days.
B |:| Selzure - Recent onset, exclude metabolic, infectious or drug causes.
s - Altered ability to function in normal activity due to severe disturbance in the perception of reality.
a8 [ | include hallucinations, incoherence, marked loose associations, impoverished thought content, marked
illegical thinking, bizarre, disorganized, or catatonic behavior. Exclude uremia and drug causes.
organic brain syndrome - Altered mental function with impaired orientation, memory, or ather intellectual
8 O function, with ragd onset and fluctuating clinical features, inability to sustain attention to environment, plus
at least 2 of the following: perceptual disturbance, incoherent speech, insomnia, or daytime drowsiness, or
increased or decreased psychomotor activity. Exclude metabolic, infectious, or dlug Causes.
8 O Visual disturbance - Retinal changes of SLE, Include id bodies, retinal hemaorrhages, serous exudate,
or hemorrhages in the choroid, or optic neuritis. Exclude hypertension, infection, or drug causes.
B D Cranial nerve disorder - New onset of sensory or motor neuropathy involving cranial nerves.
8 D Lupus headache - Severe, persistent headache; may be migrainous, but must be nonresponsive
o narcotic analgesia.
8 D CVA - New onset of cerebrovascular accident(s). Exclude arteriosclerosis.
8 I:l Vasculitls - Ulceration, gangrene, tender finger nodules, periungual infarction, splinter hemaorrhages,
or biopsy or angiogram proof of vasculitis.
4 |:| Arthritls - =2 joints with pain and signs of inflammation (ie, tendemess, swelling, or effusion).
Myesitls - Proximal muscle achi akness, i with el d creatine phospt
4 | [ | orelectromyoaram changes or 3 biopsy showing myositis
4 | [ |urinary casts - Herne-granular or red blood cell casts,
4 [ | Hematuria - »5 red blood cells/high power field. Exclude stone, infection, or other cause.
4 | [ |erotelnuria - =05 gram/24 hours.
4 D Pyurla - =5 white blood cells/high power field. Exclude infection.
2 | O |rash - nflammatory type rash.
2 [ | Alopecia - Abnormal, patchy, or diffuse loss of hair.
2 [] | mMucosal ulcers - Cral or nasal ulcerations.
2 |:| Pleurlsy - Pleuritic chest pain with pleural rub or effusion, or pleural thickening.
2 D Perlcarditls - Pericardial pain with at least 1 of the following: rub, effusion, or electrocardiogram
or echocardiogram confirmation.
2 [ | Low complement - Decrease in CHS0, 3, of C4 below the lower limit of normal for testing laboratory.
2 |:| Increased DMA binding - Increased DNA binding by Farr assay above normal range for testing laboratory.
1 [ | rever - =38 Exclude infectious cause.
1 O Ia - <100,000 /30071, exclude drug causes.
1 [0 | Leukepenia - <3,000 white blood cells / x109/L, exclude drug cause.
Add all the checked scores above to calculate the total score.
Total SLEDAI-2K Score:

Moml:.ladmanﬂulmzu Urowitz MB. ic hematosus disease activity index 2000,
Wﬂ pus erytl ity

2002, 29(2)288-91.




Systemic Lupus Erythematosus (SLE) — Clinical Course

Disease activity

Flare

Remission

Time

Persistently active
disease

Relapsing remitting

disease

Chronic quiescent
disease

10%

70%

10%




Systemic Lupus Erythematosus (SLE) - Complications

= Renal = Hematologic

= |Lupus nephritis — proteinuria, hematuria, =  Autoimmune hemolytic anemia

renal failure = Thrombocytopenia, leukopenia

= Hypertension, ESRD = Antiphospholipid antibody syndrome —
= Cardiovascular thrombosis, pregnancy loss

= Premature ASCVD, CAD = [nfectious

= Endocarditis (Libman-Sacks) " |mmunosuppression (disease + therapy) —

= Pericarditis, myocarditis, heart failure increase bacterial, viral, opportunistic infections
= Pulmonary = Other

= Pleuritis, pleural effusion = (Osteoporosis (steroid use)

Malignancy (esp. lymphoma)
Chronic fatigue, reduced quality of life

= |nterstitial lung disease, pulmonary hypertension
= Diffuse alveolar hemorrhage (rare, severe)
= Neurologic
=  Seizures, psychosis, cognitive dysfunction
= Peripheral neuropathy, transverse myelitis



Systemic Lupus Erythematosus (SLE) — Lupus Nephritis (LN)

= Mostindividuals with SLE will have some clinical evidence of renal disease at some time during
the course of their disease.

= LN typically develops early in their disease

= 50% will develop significant renal disease and 10% will develop ESRD
= Greaterrisk in African Americans, Hispanic population, male sex

= The presence of LN increases the mortality risk

= |sanimmune complex glomerulonephritis

= Pathogenesis related to neutrophil activation, increased interferon expression, and upregulation
of myeloid cell transcriptomes (RNA transcripts)

= Clinical signs and symptoms include: proteinuria, hematuria, hypertension, edema



Systemic Lupus Erythematosus (SLE) — Lupus Nephritis (LN) - Classification

| — Minimal Mesangial Normal glomeruli on LM; mesangial Usually asymptomatic Excellent
deposits on IF

Il — Mesangial Mesangial hypercellularity & deposits  Mild proteinuria, hematuria Excellent to Good
Proliferative

Il — Focal <50% glomeruli affected; Hematuria, proteinuria, mild renal Variable — treat early
segmental/global proliferation impairment

IV — Diffuse >50% glomeruli; endocapillary Nephritic syndrome, nephrotic
proliferation, wire-loop lesions proteinuria, {, renal function

V — Membranous Thickened capillary walls; Nephrotic syndrome, mild renal Variable — better if
subepithelial deposits impairment isolated, worse if

combined with IlI/IV

VI — Advanced 290% globally sclerotic glomeruli Chronic kidney disease
Sclerosing




Antiphospholipid Syndrome (APS) and Systemic Lupus Erythematosus

An autoimmune syndrome characterized by
evidence of antiphospholipid antibodies (aPL) and
clinical manifestations of venous thrombosis,
arterial thrombosis, adverse pregnancy outcomes
APS may occur as a primary condition or in setting of
underlying autoimmune disease such as SLE
aPL heterogeneous group of IgG directed against
phospholipids and phospholipid binding proteins
aPL can be transient (e.g., infection), or persistent
Typical aPL assay includes:

= Anticardiolipin Ab (aCL) - 1gG or IgM

= Anti-beta2 glycoprotein | Ab

= Lupus anticoagulant (LA) —assayed in a clotting test
Risk stratification

= High - LA+ w/wo aCL/anti-beta2GPI. Highest risk if all

three positive
= Moderate - aCL+ and/or anti-beta2GPI+ with LA-
= Low - low titer aCL+ and/or anti-beta2GPI+ with LA-

Arterial thrombosis in
cerebral vascular circle

Venous thrombosis in atypical sitess ¢——-——— 4
(pelvic, pulmonary, vein, hepatic, ':/
portal vein, inferior vena cava, §
superficial venous thrombosis) ¢————

Thrombocytopenia, ~  ————g-----.Ul .
autoimmune
hemolytic anemia, <—— 7o
microangiopathic
syndrome i

Recurrent venous
thromboses
(predominantly —<—————
in the lower
extremities)

4] —» Pulmonary
2 * embolism
‘

= o o (»!\ Valvu:a;'thicl}if\;ng and
o .- L 4 > vegetations (Libman-
- 1 Nl <’M> Sacks endocarditis, non-

bacterial vegetations)

Coronary artery disease
and left ventricular
dysfunction,
angina, myocardiopathy,
coronary artery bypass
rethrombosis, and
intracardiac thrombi

|
||| —> Livedo reticularis

L)



Systemic Lupus Erythematosus (SLE) — Treatment

| Treatment of Non-Renal Systemic Lupus Erythematosus

General measures

Sun protection
Exercise
No smoking
Balanced diet
Vaccinations
Normal body weight
Blood pressure, lipid,
glucose control

Acetylsalicylic acid,

VKA
(in aPL+/APS)

Assess adherence to
treatment

Antonis Fanouriakis et al

Moderate*

HCQ (all patients unless contraindicated) Remission
Clinical SLEDAI=0
GC PO/WV (if needed, short-term use to control active disease; taper to <5 HCQ
mg/day as quickly as possible and discontinue, if possible) GC < 5 mg/day
MTX
or
Low disease activity
MMF MMF SLEDAI <4
: HCQ

: or biological agents

CNI CNI at stable, tolerated
dose
CcYC
RTX | RTX
(— -
Grade A Grade B Grade C Grade D

. Ann Rheum Dis 2024:;83:15-29

HCQ = hydroxychloroquine
GC =glucocorticoids

MTX = methotrexate

AZA = azathioprine

MMF = mycophenolate mofetil
BEL = belimumab

ANI = anifrolumab

CNI = calcineurin inhibitor
CYC = cyclophosphamide

RTX = rituximab



Systemic Lupus Erythematosus (SLE) — Treatment — Mechanism of Action

Anti-INFa
sifalimumab
rontalizumab

Anti-type | INF-R
anifrolumab

TACI-Ig
atacicept

Anti-BAFF
belimumab
tabalumab
APC T-cell
APRIL BAFF CT)-dOL
CD28 /CTLA4
CTLAG-Ig
/ abatacept
TACI BCMA BAFF-R CD-40 CD-80/CD-86
Anti-CD20 Anti-CD22
rituximab B-cell epratuzumab
ocrelizumab
obinutuzumab
ofatumumab

Katarzyna P, et al. Rheum Intl 2023:43;1395

Anti-CD40L

Anti-p40
ustekinumab

Anti-IL6-R
tocilizumab
sirukumab
sarilumab

Anti-IL17
secukinumab

Anti-GM-CSFR

mavrilimumab

APC - antigen-presenting cell

BAFF - B lymphocyte stimulator (BLyS)
APRIL - A proliferation inducing ligand

TACI - transmembrane
activator/cyclophilin ligand-interactor
BCMA- B cell maturation antigen

CTLA - cytotoxic T-lymphocyte antigen
GM-CSFR - granulocyte colony-stimulating
factor receptor



Systemic Lupus Erythematosus (SLE) — Mortality

INDIVIDUAL STUDIES
Uramota 99 {1
Jacobsen 99 el e—
Alamanos 03 H -
Bjornadal 04 H Meta analYSIS
Chun 03 {1
et () 566 papers/12 selected
Bermatsky 06 (2) o 27,210 patients with lUpUS
Mok 08 5 4,989 observed deaths
Urowitz 08 : —{— .
oo Gl ) |+t Median age 33.4 years
To 09 chuster 2) 89.6% females
oy e Overall 3X increase in all-
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Figure 3. Meta-analysis of 12 studies on all-cause mortality in patients with
systemic lupus erythematosus. meta-SMR = weighted—pooled summary estimates
of standardized response means.

Yurkovich M, et al. Arth Care & Res 2014; 66:608
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Case #2

= 41yoF NS for $500K UL
= Part 2 notes no PCP but sees rheumatologist for lupus diagnosed 6 years prior to application. Taking
hydroxychloroquine.
= MIB - multiple application queries; connective tissue disorder, kidney disorder, albuminuria
= APS-2017 developed joint pain/stiffness, hand swelling, ankle swelling. Serum Cr 3.1 with ANA 1:5120. Renal
biopsy done which showed membranous lupus nephritis (LN) Class V with immunoglobulin and complement
deposits. Treated with prednisone, mycophenolate (MMF), and cyclophosphamide. Weaned off steroids one
year later with normalization of Cr. By 2020 was weaned off MMF; maintained on hydroxychloroquine.
Occasional joint stiffness and hand joint swelling.
= At 12/2023 visit, Pl clinically stable with benign exam. CBC wnl, serum Cr 0.97; ESR 15 mm/hr; CRP 2.4 mg/d|;
dsDNA wnl; C3/C4 wnl; p/c 77 mg/g.
= Historic serologies — RF; CCP, RNP, Smith, Ro/LA antibodies all negative. Antiphospholipid panel negative.
= Questions:
= Whatis the overall prognosis?
= How does the prognosis of membranous LN compare to other forms of LN?
= Whatis the mortality risk?
= How does the history of lupus nephritis impact the mortality risk?



Summary

= Rheumatologic disorders encompass a wide array of disorders from mechanical disorders to inflammatory,
autoimmune, connective tissue disorders and vasculitis.

= (Osteoarthritis and osteoporosis are common disorders with more morbidity than mortality impact.

= Rheumatoid arthritis is an autoimmune inflammatory disorder that targets synovial joints causing joint
destruction and potential deformity. RA can have systemic manifestations as well. Rheumatoid factor and
anti-citrullinated protein antibodies are key lab findings. RA is associated with increased risk of cardiovascular
disease and all-cause mortality. Meta analysis studies suggest an overall 1.5X increase in all-cause mortality
risk.

= Systemic lupus erythematosus is a systemic autoimmune disorder that can result in end-stage renal disease.
Anti-nuclear antibodies and antibodies to double stranded DNA are key lab findings. SLE often has a variable
course with remissions and exacerbations. Meta analysis studies suggest an overall 2.6X increase in all-cause
mortality risk.



Autoantibodies and Rheumatologic Disease

AUTOANTIBODIES IN RHEUMATOLOGY

ANA (anti-nuclear antibody)

SIGNS & SYMPTOMS for DX

@RheumOnePagers

MithuRheum

wl Created by
= Ve

OTHER ASSOCIATIONS / RX

can be seen in SLE, RA, Myositis, Sjogren’s, Scleroderma + other autoimmune diseases

ANA (anti-nuclear antibody)

dsDNA (double-stranded DNA)

Anti-Smith

Anti-Ro (SSA) and Anti-La (SSB)

Others (RNP, aPL antibodies)

1 Immunoglobulins Serositis (pleuritis, pericarditis)
Malar Rash Hematologic [cytopenias)
DiscoidRash Arthritis

Antinuclear Antibody [ANA) Renal {Lupus Nephritis)

| ™ |P>|xT|w

Mucositis (Oral/Nasal Ulcers) Photosensitivity

2|2|>»|o|2

Neurologic

* flare:classically T dsDNA, : C3/C4

¢ anti-histone = drug-induced lupus

* +SSA x pregnancy: ? risk neonatal lupus
* Libman-Sacks Endocarditis: nonbacterial
thrombi on valves (usually mitral/aortic)
* Causes of Death: renal, infection, CVD

* Rx: hydroxychloroquine +
immunosuppressant medications

Anti-cardiolipin (aCl)

B2 glycoprotein | (B2GP)

Lupus Anticoagulant (LAC)

* Thrombosis (arterial or venous) or recurrent miscarriages
* Laboratory Findings: positive aCL (>40), B2GP (>40) or LAC
* Non-Criteria Manifestations: cutaneous (livedo reticularis),
thrombocytopenia, neurologic, renal + others

* aCL antibodies -+ false +VDRL/RPR
* Rx: anticoagulation with warfarin

Anti-Ro (SSA)

SJOGREN
SYNDROME

Anti-La (SSB)

* keratoconjunctivitis sicca [exocrine gland destruction]
* joint pain, xerostomia, tongue fissuring may be seen
« antibodies: +ANA, +RF, +SSA/+SSB can be seen

« dental caries, MALT lymphoma
« focal lymphocytic sialadenitis on labial
salivary gland biopsy

Anti-U1 RNP (ribonucleoprotein)

Features of SLE + scleroderma + polymyositis
* UIRNP antibodies (ANA speckled pattern)

Rheumatoid Factor (RF)

Cyclic Citrullinated Peptide (cCP)

« inflammatory arthritis: joint pain/swelling which improves with
use, AM stiffness =1hr, symmetric joint involvement

« extra-articular manifestations: ILD, pleuritis, pericarditis, Felty
syndrome, AA amyloidosis, scleritis, Sjogren’s, Caplan

* swan neck, boutonniere deformity

* Rx: steroids, disease-modifying agents
(methotrexate), biologics (TNFa
inhibitors), small molecule (JAKi)

MPA - microscopic polyangiitis

GPA - granulomatosis with polyangiitis
(Wegener’s granulomatosis)

EGPA - eosinophilic granulomatosis with
polyangiitis (Churg-Strauss syndrome)

o Anti-Jo-1 * symmetric proximal muscle weakness, rash in DM * DM: perimysial, CD4+ T-cells

22 5 * dermatomyositis (DM): Gottron papules, heliotrope rash * PM: endomysial, CD8+ T-cells

% Others: SRP, Mi-2, TiFly, MDAS * Raynaud’s phenomenon, interstitial lung disease (ILD)
" '3 2 * Limited SSc (“CREST"): Calcinosis, anti-Centromere, Raynauds, * skin thickening, Raynaud’s

n Anti-centromere < : 7

g § n Esophageal dysmotility, Sclerodactyly, Telangiectasias « other: renal (scleroderma renal crisis),
o J9
g8 § Scl-70 (DNA topoisoimerase 1) * Diffuse SSc: widespread skin involvement, rapid progression, and pulmrc])naryl(:jLD, pHIN), &l (SERD'
% L3 % earlyvisceralinvolvement [* organ involvement] esophageal dysmoti ItyA),A and CvV .
R RNA Polymerase 111 « scleroderma renal crisis — Rx ACEi

3 £ P-ANCA (perinuclear) * MPA: no granulomas on biopsy, +p-ANCA (MPO) « all can cause pulmonary/renal

§ 2 * GPA: sinusitis, nasal septum perforation, +c-ANCA (PR3) vasculitis, skin involvement, neuropathy

= C-ANCA (cytoplasmic) * EGPA: adult-onset asthma, cardiac, eosinophilia, TIgE * Rx: cyclophosphamide or rituximab

www.rheumonepagers.com/about



http://www.rheumonepagers.com/about

QUESTIONS?
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