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SLE
Epidemiology, Risk Factors

• Age of onset 15-45
• Female:Male 10:1
• Prevalence 150-450 per 100,000
• Risk factors: genetics
• 5 year survival in 1953 was 50%

– Now 80-90% survival 10 years after diagnosis
– Leading causes of mortality are preventable

Arth Rheum 1999;42:1785--96



Autoantibodies

SLE Pathophysiology

Dead and
dying cells

Circulating Immune
Complexes

Kidney injury
• Complement 

fixation 
• Fc receptor 

activation

Destruction of RBCs
• Complement fixation
• Fc receptor mediated 

removal

Type II hypersensitivity 
(hemolytic anemia)

Type III hypersensitivity – Immune 
complexes (nephritis)

UV light
Viral infection
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ANA Pearls
• Only order when H&P suggests connective tissue disease
• Always order a reflexive panel (anti-Smith, anti-dsDNA, anti-

Smith, anti-RNP, anti-SSA, anti-SSB, anti-Scl70)
• ANA particularly useful for diagnosis of four diseases: SLE, 

Scleroderma, Sjogren’s, mixed connective tissue disease 
(MCTD)

• Negative ANA and negative SSA essentially rules out SLE
– sensitivity of doing both is 99% for diagnosis of SLE

• A low titer ANA (1:40 or 1:80) is often clinically irrelevant
– 20-30% normal blood donors have ANA at 1:40; 12% > 1:80

• Anti-dsDNA is the only antibody to fluctuate with disease 
activity



SLE:
Autoantibodies

• Over 100 autoantibodies in lupus
– Some pathogenic, some not

• Two methods of measurement
– Fluorescence
– Multiplex

• Anti-nuclear antibody (ANA) 
– Highly sensitive
– Low specificity

• Seen in cancer, infections
– Good negative predictive value
– More than 10% of the population has a low titer (1:80 and 

below) 

Homogeneous pattern



SLE:
Autoantibodies

Antigen Clinical Assoc.

dsDNA Renal involvement. May fluctuate with dx activity

Smith (Sm) More specific for systemic lupus (>95%)

Histone Common antibody with drug-induced lupus though 
common in systemic lupus erythematosus as well

RNP
Common in lupus but not specific. 
RNP + Raynaud’s = mixed connective tissue disease 
(MCTD)

Ro/SSA Cutaneous lupus (SCLE), Sjogren’s syndrome, neonatal
lupus

La/SSB Cutaneous lupus (SCLE), Sjogren’s syndrome, neonatal
lupus



2012 revision and validation of 1997 
classification criteria (SLICC)

Petri et al. Arthritis and Rheumatism 2012;64:2677

Clinical

1. Acute and subacute
cutaneous lupus

2. Chronic cutaneous lupus
3. Oral ulcers
4. Nonscarring alopecia
5. Synovitis > 1 joint
6. Serositis
7. Renal
8. Neurologic
9. Hemolytic anemia
10. Leukopenia or lymphopenia
11. Thrombocytopenia

Immunological

1. ANA+
2. Anti-dsDNA
3. Anti-Sm
4. Anti-phospholipid Ab
5. Low complement
6. Direct Coombs +

1997 
ACR

2012
SLICC

Sens. 86% 94%

Spec. 93% 92%

Any 4, but minimum of 1 from 
each category

• Classification, not diagnostic criteria
• Manifestations should not be due to 
Another disease process 



Case 1

A 43 year old man has plaques on his face and 
neck and ears with slight scale, biopsied and 
found to be consistent with discoid lupus. The 
highest risk factor for this patient to progress to 
systemic lupus erythematosus is: 
(A) Age
(B) Gender
(C) Positive ANA
(D) Positive rheumatoid factor



Chronic Cutaneous Lupus: 
Discoid lupus

• Discoid lupus often not associated 
with systemic lupus
– Discoid lesions found in 15-30% of 

classic SLE patients
• Discrete erythematosus plaques with 

slight scale; initially hyperpigmented
but leads to hypopigmentation and 
scarring

• Favored locations include scalp and 
face

• Only 5-10% of those with isolated 
DLE will progress on to classic SLE 
– Positive ANA is a risk factor



Images in Lupus

ACR
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SLE:
Lupus Nephritis

• Lupus nephritis: 
– Proteinuria, hematuria 
– Low complements
– Elevated dsDNA

• Next step: look for dysmorphic RBCs on urine 
spin, consistent with glomerulonephritis

• Biopsy for chronicity and treatment
• Can rapidly progress to renal failure

Glomerular proliferation



Classification Criteria

• Class I: minimal mesangial nephritis
• Class II: mesangial proliferative nephritis
• Class III: focal nephritis “proliferative”
• Class IV: diffuse “proliferative”
• Class V: Membranous
• Class VI: Advanced sclerosing nephritis

Weening JJ et al, Kidney International, 2004



2012 ACR guidelines for treatment of lupus nephritis 
– paradigm for class III/IV lupus

High-dose 
glucocorticoids

IV pulse  prednisone 
1 mg/kg

Cyclophosphamide IV
(500 mg IV q 2wks x 6)

Mycophenolate mofetil
(MMF) PO

(2 – 3 g/d x 6 months)
Favored in Hispanic,
African-American pts

or

MMF
or

Azathioprine

1

Hahn et al. Arthritis Care & Research 2012;64:797

2

3



Case 2 
A 27-year-old woman is establishing care after a recent diagnosis of 
systemic lupus erythematosus. Her symptoms included arthralgia, malar 
rash, pericarditis and thrombocytopenia. She is prednisone of 20mg daily 
and her symptoms resolved after one week. Her exam is normal other than 
tenderness at her PIP joints. Her CBC is normal other than platelets of 
97,000. Her complete metabolic panel is normal. She is ANA positive with a 
positive Smith antibody, low complements and positive anti-cardiolipin IgM
and IgG. C3 is low at 62 and C4 is low at 21. Her urinalysis is without protein 
or blood. Which of the following is the most appropriate management? 

A. Start hydroxychloroquine
B. Increase prednisone
C. Start mycophenolate
D. Start etanercept



SLE:
Medications 

USES
• Hydroxychloroquine 

($60/month)
– All lupus patients, 

indefinitely
– Decreases flares
– Decreases clots with 

secondary 
antiphospholipid syndrome

• Azathioprine ($50/month)
– Used in pregnancy
– Maintenance agent
– AIHA, ITP

SIDE EFFECTS
• Hydroxychloroquine

– Retinal toxicity
– Blue discoloration of skin

• Azathioprine
– Nausea
– hepatotoxicity



SLE:
Medications 

USES
• Mycophenolate mofetil

(MMF) - $120/month
– Class III/VI lupus nephritis

• Induction & maintenance
– CNS disease
– Other serious manifestations

• Cyclophosphamide
– Lupus nephritis – III/IV
– CNS lupus
– Catastrophic APS
– Other serious manifestations

SIDE EFFECTS
• Mycophenolate mofetil

– GI upset
– Teratogen
– Leukopenia
– Hepatotoxicity

• Cyclophosphamide
– Bone marrow suppression
– Hemorrhagic cystitis
– Ovarian failure
– Malignancy
– Teratogen



SLE:
Medications 

USES
• Prednisone – cheap!

– First line with organ 
threatening disease

– Try to limit prednisone 
dose and length of therapy

– May be used in low doses 
for arthritis

• Belimumab - $35k/year
– Biologic agent
– FDA approved
– Reduces disease activity 

and steroid dosage 

SIDE EFFECTS
• Prednisone

– Infection!
– Hyperglycemia
– Bone loss
– Hypertension
– Avascular necrosis

• Belimumab
– Risk of infection
– Biologic agent



SLE:
Mortality

• Mortality is higher in lupus patients compared to the 
general population

• Leading causes of mortality are preventable
– Cardiovascular disease is the major cause of death in 

patients with longstanding lupus
– Patients more susceptible to infections due to disease and 

immunosuppression
– Increased incidence of malignancy

• Cardiovascular disease
 Odds ratio: 4.8 – 9.8 overall
 Premature atherosclerosis
 Known risk factors do not fully explain increase in CV dx

American College of Rheumatology Ad Hoc Committee on Systemic Lupus Erythematosus. Guidelines for referral and management of systemic lupus 
erythematosus in adults. Arth Rheum 1999;42:1785--96

Miner and Kim Rheum Dis Clin N Am 2014;40:51-60
Haque, Mirjafari and Bruce Curr Opin Lipidol. 2008;19:338



Case 3 

A child with a rash is born to a mother with 
lupus. Which antibody is Mom likely to have? 
(A) Anti-histone
(B) Anti-SSA (Ro)
(C) Anti-dsDNA
(D) Anti-Smith



SLE:
Pregnancy

• Best outcomes when disease is in remission for 6 months
• SLE drugs compatible with healthy pregnancy:

• Hydroxychloroquine, azathioprine, prednisone

• Anti-SSA, anti-SSB antibodies
• Results in neonatal lupus in 25-30% of positive mothers
• Fetal u/s starting at 16 weeks to detect heart block

• Anti-phospholipid antibody status
• Family planning critical

• IUD, progestin-only forms favored
• Combined estrogen/progestin pills 

• disease inactive, anti-phospholipid Abs negative, no other risk factors 
for thrombosis

Review on pregnancy management in SLE: Lateef and Petri Nat Rev Rheumatol 2012;8:710-718



Drug Induced Lupus (DIL) Pearls
• For diagnosis: causative drug, classic symptoms, anti-

histone antibody, withdrawal of drug leads to resolution
• Drugs known to cause drug induced lupus: procainamide, 

hydralazine, quinidine, D-Penicillamine, Isoniazid, 
methyldopa, minocycline, anti-TNF, terbinafine

• Classic symptoms: fevers, serositis, arthralgia, high CRP
• Labs (anti-histone alone does not make the diagnosis)

– Procainamide and hydralazine often induce antibodies
• Approximately 50% of patients on hydralazine develop positive ANA
• They may or may not develop disease

– 95% of patients with drug induced lupus have anti-histone 
antibodies but anti-histone antibodies are also present in 50-
80% of SLE that is not drug induced

Drug-induced lupus: Including anti-tumour necrosis factor and interferon induced. Lupus. 2014.



Drug Induced Lupus vs SLE

Drug-induced lupus: Including anti-tumour necrosis factor and interferon induced. Lupus. 2014.
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Scleroderma

• Epidemiology: F:M ratio 4:1
– Peak onset 45-60 years old.

• History: GERD, calcinosis, tightening skin, “red dots”
• Physical: CREST – skin calcinosis, raynaud’s syndrome, 

esophageal dysmotility, sclerodactyly, telangiectasia 
(“boxcar”)

• Labs: 80% ANA positive (often nucleolar or 
centromere)
– anti-centromere pattern/antibody, anti-topoisomerase 

(Scl-70), anti-RNA polymerase III
• Imaging: interstitial lung disease, calcinosis

Shah AA, Wigley FM. Mayo Clin Proc. 2013 Apr;88(4):377-93



Raynaud’s Syndrome

• Primary 
– Vasospastic attacks precipitated by cold, symmetric
– No tissue necrosis
– Normal nailfold capillary exam
– Negative serologic findings

• Secondary
– Age over 30 (only 27% present over 40 years old)
– Nailfold capillary changes 
– Positive ANA
– Other features of connective tissue disease

• Scleroderma, dermatomyositis, lupus



Nailfold
Capillaroscopy

DilatationNormal

Bizarr
e

Loops
Dilatation
Dropout Can also use ophthalmoscope 



Case 4
A 54-year-old woman with scleroderma presents to clinic for a follow-up after 
being see in urgent care for a COPD flare, she was given albuterol and 
prednisone of 40mg, which she started four days ago. She complains of 
continued reflux symptoms. Other medications include ranitidine and a 
multivitamin.  Her vital signs are BP of 154/83 HR 83 O2 sat 98% on room air. 
Her physical examination is notable for sclerodactyly, telangiectasias on her 
face and hands. Her lab work shows creatinine of 1.4 (previously 0.8, normal 
liver enzymes. She has schistocytes on blood smear.  She is RNA polymerase 
III positive. 

The next best step is:

(A) Start amlodipine
(B) Start captopril
(C) Start methylprednisolone 1g IV
(D) Start rituximab



Scleroderma Renal Crisis

• Signs/symptoms: new onset hypertension, new 
renal failure 

• Lab findings: schistocytes on blood smear, 
• Risk factors: rapidly progressive and/or diffuse 

scleroderma, steroid use (>20mg daily), RNA 
polymerase III positive

• Treatment: ACE inhibitors, captopril most used
– Using ACE inhibitors prophylactically does not help

• Morbidity and mortality high
– 40-50% require dialysis



Scleroderma
• Patterns of disease

– Limited – formerly “CREST”, often centromere positive
– Diffuse – may be more abrupt in onset, skin thickening more proximally

• Associated 
– Pulmonary hypertension (anti-centromere antibody)
– Interstitial lung disease (anti-ScL70 antibody)
– GAVE (Anti-RNA polymerase III)
– Scleroderma renal crisis (Anti-RNA polymerase III)
– Pericardial effusions, conduction abnormalities

• Treatment is mostly symptomatic 
– Raynaud’s: keep centrally warm, calcium channel blockers
– Pulmonary hypertension: phosphodiesterase inhibitors, endothelin

receptor antagonists
– GERD: PPI
– ILD: prednisone, mycophenolate, rituximab

Shah AA, Wigley FM. Mayo Clin Proc. 2013 Apr;88(4):377-93



Scleroderma Mimic:
Eosinophilic Fasciitis

• Subcutaneous induration on extremities and trunk
– Hands spared, no Raynaud’s

• Causes: Aplastic anemia, MGUS, lymphoma

• Subcutaneous inflammation with mononuclear cells and 
eosinophils

• Peripheral eosinophilia,
hypergammaglobulinemia

• Natural Hx variable; 
steroids, methotrexate, 
hydroxychloroquine

“Groove sign” indentation along superficial veins



Outline

• Systemic lupus erythematosus
• Scleroderma
• Vasculitis

– Small vessel vasculitis (ANCA, non-ANCA)
• Mimics

– Medium (PAN)
– Large vessel (GCA, Takayasu’s)
– Behçet's syndrome

• Myositis



Vasculitis Overview

Robbins & Cotran. 8th Edition. 2010.

GPA EGPAMPA

EGPA – eosinophilic granulomatosis with polyangiitis
GPA – granulomatosis with polyangiitis
MPA – microscopic polyangiitis

Behçet’s --------------------------------------------------------------------------------------------------------------



Case 5
34 y/o man with recurrent sinusitis and recently with pain and redness 
of left eye and non-productive cough and red bumps on lower 
extremities. His BP is 160/100 with the rest of the vital signs normal. 
Exam with heart and lungs normal, he has palpable purpura on the 
lower extremities. CBC and complete metabolic panel are normal, 
creatinine 1.8, urinalysis with protein and blood, c-ANCA 1:1024, Anti-
PR3 120, MPO negative, Chest X-ray with a cavitating lesion in the left 
upper lobe.
The diagnosis is most likely:
(A) Microscopic polyangiitis

(B) Eosinophilic granulomatosis with polyangiitis

(C) Granulomatosis with polyangiitis

(D) Polyarteritis nodosa



Vasculitis:
Clinical Manifestations by Vessel Size

Small Medium Large

• Palpable purpura

• Diffuse alveolar 

hemorrhage

• Scleritis

• Mononeuritis

multiplex

• Glomerulonephritis 

• Skin nodules/ulcers

• Livedo reticularis

• Digital gangrene

• Mononeuritis multiplex

• Episcleritis/Scleritis

• Testicular pain

• Limb claudication

• Asymmetric blood pressures

• Anisophysgmia/loss of pulse

• Bruits

• Visual loss

Bosch et al. Lancet 2006;368:404



Case 6

Staining for which class of antibody is useful for  
the diagnosis of Henoch-Schonlein purpura? 

A. IgA
B. IgD
C. IgG
D. IgM



GPA MPA EGPA Cryo IgA

Antibodies C-ANCA, PR3 in 
70-80%

P-ANCA, MPO (in 
60% of patients)

60% of patients 
positive (p-
ANCA, MPO)

Negative Negative

Clinical Sinus, otitis 
media, scleritis, 
saddle nose, 
mononeuritis

Triphasic: 
asthma,
eosinophilia 
then systemic

Palpable
purpura, 
arthralgia, nerve, 
ulcer

Abdominal pain, 
palpable 
purpura, 
arthritis. Acute.

Renal Pauci-immune 
necrotizing and 
crescentic GN

Pauci-immune 
necrotizing and 
crescentic GN

Uncommon Membranoprolif
erative GN

IgA deposition

Pulm +/- Necrotizing 
granulomas, 
DAH, nodules, 

Diffuse alveolar 
hemorrhage, 
pulmonary 
infiltrates, ILD

Asthma
DAH uncommon

Rare DAH Uncommon

Biopsy Granulomatous
inflammation, 
necrotizing 
vasculitis

Pauci immune 
necrotizing 
vasculitis, no 
granulomas

Eosinophil rich
granulomatous 
inflammation

LCV, 
membranoprolif
erative GN, small 
vessel thrombi

IgA deposition 
(skin, kidneys)

Other --Relapse more 
often than MPA
--May have 
limited upper 
resp dx

Elevated 
eosinophils

Hepatitis C virus, 
RF elevated, low 
C4,  
+cryoglobulins

Primarily in kids. 
Often self-
limiting

Bosch et al. Lancet 2006;368:404

Small Vessel Vasculitis



Palpable purpura

Saddle nose

Strawberry gingiva



Nodular scleritis

Wrist drop Cavitary lung lesions on CT



Small Vessel Vasculitis:
Palpable purpura

• Palpable
– Due to extravasation of blood and inflammation

• Biopsy shows leukocytoclastic vasculitis
• May occur on its own or with small vessel vasculitis

– GPA, eGPA, MPA, cryoglobulinemia, IgA vasculitis
– Meds: Antibiotics
– Infections: endocarditis, HCV

• Treatment
– Treat underlying disorder
– Colchicine, NSAIDs, dapsone



Small Vessel Vasculitis
Lab Testing

• CBC with differential
– May see some leukocytosis

• ESR, CRP
– Elevated

• C3, C4
– Should be normal with ANCA vasculitis
– C4 low with cryoglobulinemic vascuilits

• Cryoglobulins
– Needs to be collected at room temperature

• ANCA, PR3 and MPO
– C-ANCA to antigen PR3 (GPA)
– P-ANCA to antigen MPO (MPA)

• Rheumatoid Factor
– May be elevated in cryoglobulinemia (IgM has RF activity and binds the Fc 

portion of IgG)



Small Vessel Vasculitis
Lab Testing

• Urinalysis
– Look for protein
– Look for red blood cells
– Protein/creatinine
– If blood and urine present  call nephrology to spin the urine
– If suspected  renal biopsy

• Chest imaging
– Infiltrates
– Diffuse alveolar hemorrhage
– Pulmonary nodules

• Rule out infection
– Blood cultures depending on clinical situation
– Tuberculosis

• Rule out drugs with tox screen



Small Vessel Vasculitis:
Diagnosis & Treatment

• Diagnosis
– Rule out mimics
– Figure out the extent of the involvement
– Get tissue!

• Treatment
– MPA or GPA

• Organ threatening disease - solumedrol 1g IV x 3 days, plus rituximab or 
cyclophosphamide (PO/IV), rituximab preferred

• Limited - methotrexate
– IgA vasculitis

• Often self limited, can try steroids, NSAIDs
• More aggressive treatment depending on extent of renal involvement

– Cryoglobulinemic vascuilis
• Treat underlying disease
• Steroids, rituximab

2021 American College of Rheumatology/Vasculitis Foundation Guideline for the 
Management of Antineutrophil Cytoplasmic Antibody–Associated Vasculitis
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Small Vessel Vasculitis Mimics:
Levamisole

• Anti-helminth
• 2008-9 used to cut cocaine
• Clinical

– Cold agglutinins resulting in ear necrosis
– “Retiform purpura” rather than palpable
– Necrotizing glomerulonephritis
– Alveolar hemorrhage

• Labs
– Leukopenia
– P-ANCA with high titers
– MPO positivity, lower titers
– Antibodies to human neutrophil elastase

• Path
– Obliterative small vessel thrombosis
– Leukocytoclastic vasculitis

Graf J. Curr Opin Rheumatol. 2013.



Small Vessel Vasculitis Mimics:
Endocarditis

• Subacute bacterial endocarditis (SBE)
– Suspect with splinter hemorrhages, new murmur, 

may have leukocytoclastic vasculitis, “palpable 
purpura”, high fevers

– Lab: low complements, elevated ESR & CRP, +/-
proteinuria and hematuria, positive blood cultures



Outline
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Medium Vessel Vasculitis: 
Polyarteritis Nodosa

• Mechanism: Panmural necrotizing inflammation by PMNs
• Target Vessel: Small-medium artery

– Skin:  livedo reticularis, nodules, ulcers, digital gangrene
– Nerves:  mononeuritis multiplex (eg. foot or wrist drop)
– GI: “intestinal angina” (postprandial periumbilical pain)
– Renal:  renin-mediated HTN from vasculitis of renal vessels
– Gen:  malaise, fatigue, fever, myalgias, arthralgias
– SPARES LUNGS

• Association: Hepatitis B
• Diagnosis: BX (skin, nerve, testis, muscle), angiogram. 

– Renal biopsy is nonspecific
• Treatment: HBV treatment, steroids, immunosuppression



Images in PAN
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Case 7
An 82 year old woman with atrial fibrillation complains of temporal 
headaches over the past two months, low grade fevers and weight loss 
in addition to facial pain with chewing. She had sudden onset of vision 
loss in her left eye last night. Her vital signs are normal and her 
physical exam is normal other than tenderness over her left temporal 
artery. ESR is 88 and CRP is 128.

What is the next most appropriate step? 

(A) Start IV methylprednisolone
(B) Obtain blood and urine cultures
(C) MRA of temporal arteries
(D) Temporal artery biopsy



Large Vessel Vasculitis:
Giant Cell Arteritis Diagnosis 

• Demographics
– Women > men
– Northern European

• Criteria (3 of 5)
– Age over 50 yr
– New headache
– Elevated ESR (85-90%)
– Temporal artery abnormality
– Abnormal TA biopsy

• Diagnosis
– Biopsy
– Can consider vascular ultrasound

• GCA & PMR
– 16-21% with polymyalgia rheumatica 

(PMR) will develop GCA
– 40-60% of GCA pts have PMR

Headache 70%

Scalp 
tenderness

46%

Jaw claud 45%

Fever 42%

Weight loss 50%

Visual loss 20%

PMR 40%

Symptoms in Mayo Clinic 
Series of 100 patients

Buttgereit F. JAMA. 2016 Jun 14;315(22):2442-58



Large Vessel Vasculitis:
Giant Cell Arteritis Complications

• Vision loss
• Visual loss from anterior ischemic optic neuropathy or 

less commonly, central retinal vein occlusion
• Up to 20% of patients with GCA
• 1% of patients with GCA will lose vision even after 

steroids have been started

• Scalp necrosis

Reich et al. Am J Med 1990
Neunninghoff et al. Arthritis Rheum. 2003

Buttgereit F. JAMA. 2016 Jun 14;315(22):2442-58.



Giant Cell Arteritis
Scalp Necrosis

Temporal Artery Involvement
•Granulomatous vasculitis
•Giant cells
•Disruption of internal elastic lamina

Temporal Artery Enlargement



Giant Cell Arteritis
Biopsy

• Biopsy most likely positive before steroids
• may be positive for several weeks

• 2 cm biopsy
• Consider biopsy of the contralateral side if 1st

negative
• 10-15% positive rate

• Do not delay starting steroids

Allison et al. Ann Rheum Dis 1984;43:416
Fernandez-Herlihy. J Rheumatol 1988;15:1797
Hall et al. Lancet 1983;2:1217



From: Polymyalgia Rheumatica and Giant Cell Arteritis - A Systematic Review
JAMA. 2016;315(22):2442-2458. doi:10.1001/jama.2016.5444

Treatment



Case 8
A 72-year-old man with a six-month history of polymyalgia 
rheumatica has been tapering his oral prednisone at regular 
intervals and has symptoms of proximal hip and shoulder pain 
with increase in ESR and CRP whenever he reaches 10-15 mg 
of prednisone. He has no jaw claudication, headaches, vision 
changes.

What’s the next most appropriate step?

(A) Increase to prednisone 60mg
(B) Start etanercept
(C) Check ANA
(D) CTA Chest



Aortitis

• Aortitis in 20% of patients with 
giant cell arteritis
– Thought to be underappreciated
– Also consider in patient with PMR 

that has difficulty tapering 
medications

• Location:
– Thoracic aorta aneurysms 9%
– Abdominal aortic aneurysms 6.5%
– Large vessel stenosis in 13.5%

• Diagnosis: CTA/MRA

Arrows indicate stenotic lesions in the 
bilateral subclavian and axillary arteries, and 

arrowheads indicate long-segment 
occlusions of the proximal brachial arteries

Weyland & Goronzy. NEJM 2014;371:50-57



Takayasu’s Arteritis

• Young woman with
– Stroke
– Mesenteric ischemia
– Renovascular hypertenison
– Upper extremity claudication
– Carotidynia
– Dizziness

• Examination
– Unequal blood pressures
– Bruits over large vessels

• Laboratory tests
– Elevated ESR/CRP

• Diagnosis
– Angiogram
– MRA

• Treatment
– Steroids
– Methotrexate
– Azathioprine
– Cyclophosphamide
– Infliximab



Case 9
A 26 year old woman is admitted through the Emergency 
Department. She has had six months of intermittent 
painful oral ulcers and came in with chest pain. Her chest 
CT showed bilateral pulmonary artery aneurysms. 

The most likely diagnosis is: 

(A) IgG4-related disease
(B) Behcet’s disease
(C) Takayasu’s arteritis
(D) Lupus



Vasculitis:
BehÇet’s Disease

• Chronic inflammatory disease
• Symptoms

– Recurrent oral and genital ulcers (painful), uveitis, erythema nodosum
– Pathergy

• Epidemiology: Mediterranean and Japanese
– Onset in 3rd decade

• Arterial and venous vessels of all sizes
• Pulmonary artery involvement

– Aneurysms, thrombosis, infarction, hemorrhage
– Hemoptysis
– May have multiple pulmonary artery thromboses
– Mortality 20-25% with aneurysm rupture

• Treatment of pulmonary artery vasculitis with cyclophosphamide
– Anticoagulation role unclear

Ozguler Y, Hatemi G. Curr Opin Rheumatol. 2016 Jan;28(1):45-50.



Outline

• Systemic lupus erythematosus
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• Vasculitis
• Myositis

– Polymyositis
– Dermatomyositis
– Necrotizing autoimmune myositis
– Inclusion body myositis



Myositis:
Clinical Clues

• Difficulty with tasks using proximal muscles
– Getting up from a chair
– Climbing steps
– Lifting objects
– Head drop
– Dysphagia

• Arthralgia/arthritis
• Raynaud’s phenomenon
• Interstitial lung disease
• Rashes



Case 10
A 72-year-old man is evaluated for a one year history of increasing difficulty 
rising from a seated position and more recently has had trouble with 
dropping objects. He medical history includes hypertension and 
hyperlipidemia and medications include atorvastatin and aspirin daily. On 
physical exam, vital signs are normal and he is found to have 4/5 strength in 
bilateral quadriceps muscles and some finger flexor weakness. The rest of his 
physical examination is normal. Results of laboratory studies show a CK of 
890.

Which of the following is the most likely diagnosis? 

(A) Dermatomyositis
(B) Polymyositis
(C) Necrotizing autoimmune myositis
(D) Inclusion-body myositis



Inclusion Body Myositis
• Most common myopathy in people over 50
• Insidious over a period of years
• Progresses steadily
• Involvement of distal muscles

– Foot extensors
– Finger flexors
– Atrophy of quadriceps leading to frequent falls
– Dysphagia
– Mild facial weakness

• Biopsy similar to polymyositis with inflammation and 
inclusion bodies are rarely seen

• Positive anti-cN1A

Dalakas MC. N Engl J Med 2015;372:1734-1747.



Inclusion Body Myositis

Mastaglia FL, Needham M.J  Clin Neurosci. 1025.



Polymyositis

• Subacute proximal myopathy
• No rash
• Involvement of facial muscles
• CK up to 50 times normal in early disease
• Associated with anti-synthetase syndrome



IBM vs PM
Inclusion Body Myositis Polymyositis

Demographics M > F
Age > 50

F > M
All ages

Muscle involvement Proximal and Distal
Asymmetric

Proximal
Symmetric

Other organ 
involvement

Neuropathy ILD, arthritis, cardiac

ANA Sometimes Sometimes

EMG Myopathic
Neuropathic

Myopathic

Muscle biopsy CD8+ T cell infiltrate
Red rimmed vacuoles with beta 
amyloid

CD8+ T cell infiltrate

Response to tx No Frequently

West SG. Rheumatology Secrets. 2015



Case 11
38 year old man presents with difficulty completing his job at a 
warehouse, he feels he cannot lift his tools as well as he could 
previously. He has noted that his fingers change color in the cold. His 
vitals are normal and physical exam notable for fingertips as shown in 
the picture. Labs with CK elevation to 1,500. 

What organ involvement is he most at risk for?

(A) Lung
(B) Kidney
(C) Liver
(D) CNS



Polymyositis:
Anti-Synthetase Syndrome

• Antibodies against amino-acyl t-RNA 
synthetases

• Anti-Jo-1 most common (histadyl t-RNA)
• Symmetric arthritis (60%)
• Mechanic’s hands (70%)
• ILD (40-90%)
• Raynaud’s (60%)



Dermatomyositis

• Children and adults
• Subacute proximal symmetric weakness
• Skin manifestations that accompany or precede 

muscle weakness
• CK up to 50 times ULN
• Associated with cancer (anti-155/140)

– 9-32%
– Most often in first five years
– Ovarian, breast, colon, melanoma



Dermatomyositis:
Heliotrope rash



Dermatomyositis:
Gottron’s papules 



Case 12
A 72-year-old man is evaluated for a one month history of increasing difficulty 
rising from a seated position. He medical history includes hypertension and 
hyperlipidemia and medications include atorvastatin and aspirin daily. On 
physical exam, vital signs are normal and he is found to have 4/5 strength in 
bilateral quadriceps muscles with no distal weakness. The rest of his physical 
examination is normal. Results of laboratory studies show a CK of 11,000 and 
AST 431 ALT 370. 

Which of the following is the most likely to be positive in this patient? 

(A) Anti-MDA5
(B) Anti-histone
(C) Anti-Jo1
(D) Anti-HMGCR



Statin induced myopathy

• Statin myopathy
– Statins can cause myalgias and cramps with 

slightly elevated CK 
• 1 in 10,000 on low dose statin
• 1 in 1,000 on high dose statin

• Myositis induced by statin
– Suspect when pt with weakness and high CK
– Continues despite cessation of statin
– Necrotizing autoimmune myositis



Myositis: 
Necrotizing Autoimmune Myositis

• Up to 19% of all inflammatory myopathies
• Primarily in adults
• Acute or subacute
• Proximal muscle weakness, often severe
• Prominent necrosis without inflammation on biopsy
• Associations

– Viral infections
– statins

• Antibody association
– Anti-SRP
– Anti-HMGCR

• Responds to immunosuppression



Myositis: 
Diagnosis

• EMG
– Sensitivity 85% specificity 33%
– Looking for myopathic pattern: insertional activity, spontaneous 

fibrillation, myopathic low amplitude and short duration action 
potentials, complex repetitive discharges

– Nerve conduction studies normal (except IBM)
– Biopsy the contralateral side

• MRI
– Shows muscle inflammation

• Increased signal on T2 with STIR
– Sensitivity 96%
– Can guide biopsy site



Important Points
• Negative ANA by IF and negative SSA rules out systemic lupus. 
• Anti-dsDNA is the only antibody that may track with lupus activity
• All lupus patients take hydroxychloroquine unless contraindication
• Cardiovascular disease is the leading cause of death in lupus
• Scleroderma renal crisis is life threatening, treat with captopril
• Biopsy to confirm diagnosis of small vessel vasculitis
• Rule out drugs and infections when considering a diagnosis of SVV
• Treat giant cell arteritis immediately to prevent vision loss
• Consider large vessel vasculitis in patients with relapsing PMR
• > 50 y/o: Inclusion body myositis is the most common myositis



Answers to questions
• Case 1: C (positive ANA)
• Case 2: A (start hydroxychloroquine)
• Case 3: B (anti-Ro)
• Case 4: B (start captopril)
• Case 5: C (GPA)
• Case 6: A (IgA staining)
• Case 7: A (start methylprednisolone)
• Case 8: D (CTA Chest)
• Case 9: B (Behcet’s)
• Case 10: D (Inclusion Body Myositis)
• Case 11: A (Lung)
• Case 12: D (Anti-HMGCR)



Additional Practice

• Case based rheumatology modules designed 
for internal medicine physicians, 
“Rheum2Learn”:

https://www.rheumatology.org/Learning-
Center/Educational-Activities/Rheum2Learn



DDX of Saddle 
Nose Deformity
 GPA/LGPA

 Relapsing polychondritis

 Ears, nose, trachea

 Congenital syphillis

 Trauma

 Cocaine use

Cauliflower
ear in RP

Cocaine induced midline destructive lesion

ACR



DDX of Subglottic/Trachael Stenosis

• GPA

• LGPA

• Sarcoidosis

• Barotrauma (intubation)

• IgG4 Disease

• Relapsing polychondritis
A and B. Large airway disease in two 
patients with mid-tracheal stenosis from 
GPA. Because of severity of stenosis 
(B1),  dilatation and stent placement was 
performed (B2) with good airway patency 
after stent removal (B3).

Mayo Clinic



DDx of Parotid Enlargement

• Unilateral
– Lymphoma
– Obstruction
– Bacterial infection

• Bilateral
– Sjogren’s syndrome
– IgG4-related disease
– Granulomatous disease (sarcoid, TB, leprosy)
– Viral infections (Mumps)



ANA Profiles

Patient 1
ANA 1:640 speckled
SSA >100
SSB 30
dsDNA neg
Sm neg
RNP neg
RF 150

Patient 2
ANA 1:320 diffuse
SSA >100
SSB neg
DSDNA 632
Sm pos

RNP 66
RF neg



Patient 3
ANA 1:160 speckled
SSA neg
SSB neg
DSDNA neg

Sm neg
RNP neg
RF neg

Patient 4
ANA 1:40 speckled
SSA neg
SSB neg
DSDNA neg

Sm neg
RNP neg
RF neg

ANA Profiles



ANA Patterns - Answers

• Patient 1:
– Consistent with Sjogren’s
– Positive rheumatoid factor common

• Patient 2:
– Consistent with SLE

• Patient 3:
– ANA in isolation
– Can check for thyroid antibodies

• Patient 4: 
– Clinically insignificant ANA
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