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Circulatory system: Vasculitis
Definition:
-

An immune process with inflammation of blood vessels. Inflammatory damage
manifests in two major disease patterns:
o Ischemia from vessel stenosis and occlusion
o Hemorrhage from aneurysmal rupture.

Nomenclature:
-

The 2012 Chapel Hill Consensus Conference (CHCC) emphasizes nomenclature based on
pathophysiology and a move away from eponyms.
CHCC recommended names for 1° systemic vasculitidies
Traditional
Wegener
Churg-Strauss
Henoch-Schöenlein

1.

-

CHCC recommended
ANCA1-associated vasculitis (AAV)
٠Granulomatosis with polyangiitis (GWP)
٠Eosinophilic GWP (E-GWP)
٠Microscopic polyangiitis (MPA)
IgA vasculitis (IgAV)

Anti-neutrophil cytoplasmic antibody

Secondary vasculitidies include:
o Systemic immune disease
 Systemic lupus erythematosus (SLE)
 Rheumatoid arthritis (RA)
 Sarcoidosis
o Known etiology
 Infection: Hep B, Hep C, syphilis (aortitis)
 Drugs
 Cancer

Classification and definitions:
Vessel
Large

Disease
Takayasu
Temporal arteritis (aka
GCA1)
Medium Polyarteritis nodosa
Kawasaki disease

1

Criteria
Aorta & major vessels, granulomas, age < 50
Aorta & carotid arteries, esp. temporal artery, granulomas, age
>50, assoc. with PMR2
Medium and small arteries, immune complexes with acute
inflammation, no granulomas or ANCA3
Child with 5 days of fever and 4/5 mucocutaneous
lymphadenopathy findings, 20% involve coronary arteries
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Small

AAV4
٠GPA7
٠E-GPA9
٠MPA10
IgA vasculitis (aka HSP11)

Intra-organ vessels (small arteries →venules), necrotizing
inflammation, ANCA+ (MPO5, PR36)
Granulomatous vasculitis, PR3-ANCA, upper & lower
respiratory tracts, RPGN8
Respiratory tract (sinusitis & asthma) and eosinophilia
Non-granulomatous vasculitis, MPO-ANCA, otherwise similar
to GPA
Child with lower body purpura and 2/3 of: abdominal pain,
arthritis or GN12

1. Giant cell arteritis, 2. Polymyalgia rheumatic, 3. Anti-neutrophil cytoplasmic antibody, 4. ANCA associated
vasculitis, 5. Myeloperoxidase, 6. Proteinase-3, 7. Granulomatosis with polyangiitis, 8. Rapidly progressive
glomerulonephritis, 9. Eosinophilic GPA, 10. Microscopic polyarteritis, 11. Henoch-Schöenlein purpura 12.
Glomerulonephritis (IgA)

Pathophysiology
-

The vasculitidies are all considered to be immune diseases and they arise from 3 basic
processes.
A. Immune complex formation:
• Immune complexes in the vessel wall activate complement, leading to the
formation of anaphylatoxins C3a and C5a.These attract inflammatory cells,
neutrophils and macrophages, with tissue destruction from their proteases
• Model diseases include SLE, PAN in hepatitis B infection and cryoglobulinemia
vasculitis in hepatitis C infection.
B. Anti-neutrophil cytoplasmic antibodies (ANCA)
• Although MPO and PR3 are found in the cytoplasm of neutrophils, the proteins
become accessible to the ANCA once the neutrophils are “primed”,
presumptively by cytokines like TNF.
• These primed neutrophils cause vasculitis either because they aggregate and
get stuck in small arterioles or because they adhere to the endothelial cells.
The predilection for specific organs is of unknown etiology.
• Diseases include GPA, E-GPA and MPA
C. Pathologic T-cell response with granuloma formation
• Granulomas represent activation of macrophages by IFN-γ, produced by T cells
and so any disease with granuloma formation has presumptive T cell
involvement.
• Diseases include Kawasaki disease, temporal arteritis and GPA.

Takayasu aortitis
-

2

Pathophysiology:
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-

3

o Immune arteritis of large vessels, which includes the entire aorta and its main
branches and the peripheral arteries of the limbs. Symptoms reflect the vessels
involved.
 Left subclavian artery is usually the first involved.
 Constitutional symptoms often precede vascular symptoms
o Inflammation is mostly cytotoxic T cells with granuloma formation.
Presentation:
o Epidemiology:
 Young women, ages 20-40 years.
 Commoner in Asia and ethnic Asians.
o Symptoms:
 Constitutional symptoms are common: fever & night sweats (IL-1), fatigue,
malaise and weight loss (TNF)
 Stenosis of main arteries:
• Subclavian artery (93%): arm claudication
• Common carotid (60%): vision changes, stroke
• Abdominal aorta: aneurysm, pain with rupture
• Renal: hypertension, renal failure
o Physical examination:
 Decreased pulses and bruits in affected vessels: carotid, temporal, femoral,
brachial
 Blood pressure:
• Hypertension
• Differential BP: left:right side and arm:leg, difference >10 mmHg.
o Testing:
 Systemic immune process activity (IL-6): ↑CRP, ↑ESR
 Imaging for stenosis /occlusion.
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-

Treatment:
o Re-establish patency of obstructed arteries
o Immune modulation:
 Glucocorticoids (e.g. prednisone)
 Steroid-sparing drugs (e.g. methotrexate)
 Biologic disease modifying anti-rheumatic drugs
(DMARD) (e.g. anti-TNF and anti-IL-1)

Temporal arteritis (aka giant cell arteritis)
-

-

4

Temporal arteritis may involve the
aortic arch and Takayasu arteritis
involves the carotid arteries. The
distinction in overlap cases is made
by age (i.e. Takayasu < 40 years;
Temporal arteritis >50 years).

Pathophysiology:
o Immune arteritis of the carotid arteries, especially the temporal artery, in woman >
50 years.
o T cell activation by unknown causes leads to cytokine release, granuloma formation
and vessel wall injury with stenosis.
Presentation:
o Epidemiology:
 Age >50 years
 Female >male incidence (3:1 ratio)
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Association with polymyalgia rheumatic (50%)
Polymyalgia rheumatica is characterized by aching and morning stiffness of
the shoulder and pelvic girdle bursae and tendons. It is a clinical diagnosis.

-

5

o Symptoms:
 New onset of a unilateral headache
 Involvement of the maxillary artery may cause pain in the masseter muscle
when chewing creates a demand ischemia.
 Constitutional symptoms like fever may predominate.
o Physical exam:
 Tenderness over the temporalis or masseter muscles.
o Testing:
 High ESR
 Biopsy of temporal muscle showing granulomas
Natural history:
o Blindness: involvement of the ophthalmic artery arising from the internal carotid
artery may cause blindness due to ischemia of the retina.
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o Treatment:
o Corticosteroids immediately after emergency biopsy of temporal artery.
 Steroid therapy may be needed for years.
Kawasaki disease (formerly mucocutaneous lymphadenopathy)
-

-

-

6

Pathophysiology:
o An immune vasculitis occurring in children, with widespread involvement of
medium-sized arteries It typically has a benign self-limited course of < 2 weeks
except for the 20% who develop involvement of the coronary arteries.
o Aneurysms develop after 10 days, with possible rupture or occlusion.
Presentation:
o Epidemiology:
 The commonest cause of acquired heart
disease in American children.
 Commonest in East Asia and individuals of
Asian ethnicity
 Significant family risk factor
 Disease of childhood, ages 1-6 years.
o Symptoms and signs:
 5 consecutive days of high fever (i.e.
>38.5 °C) and 4 /5 of the following:
• Conjunctivitis
• Red oral mucosa
• Rash
• Erythema and edema of palms
and soles
• Lymphadenopathy
 The acute changes of the palms & soles
desquamate after 2 weeks
o Testing:
 Kawasaki disease is a clinical diagnosis.
 Testing with cardiac ultrasound is to look for coronary artery involvement.
 CRP & ESR can be used to establish a systemic immune response.
Natural history:
o >20% of patients will have involvement of the coronary arteries.
 Aneurysms do not develop for at least 10 days.
o Treatment
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Infusion of intravenous immunoglobulin (IVIG) before day 10 reduces the risk of
coronary artery aneurysm to <5%.
Aspirin is usually given also but does not have proven benefit.

Polyarteritis nodosa (PAN)
-

-

-

Pathophysiology:
o A systemic immune vasculitis of medium-sized arteries that is granuloma and ANCA
negative.
 Distinctively, there is sparing of the pulmonary vessels.
o It is mostly an immune complex disease with necrosis from an acute neutrophilic
infiltration of the vessel wall.
 Close association with hepatitis B infection (seen in 30% of cases).
o Weakening of the wall leads to aneurysms and rupture or to stenosis and occlusion.
Presentation:
o Epidemiology:
 Commonest in middle-age (e.g. male in his 50’s)
 Significant association with hepatitis virus (HBV and HCV), then called 2° PAN
o Symptoms:
 Constitutional: fever, night sweats (IL-1) and weight loss, malaise & fatigue
(TNF)
 Local symptoms from involved artery:
• Renal arteries: hypertension and failure
• Mesenteric arteries: abdominal pain, often 1-2 hours after eating
(demand ischemia)
• Skin: tender red nodules, livedo reticularis
• PNS: polyneuropathy
Natural history:
o Prognosis: 80% 5 year survival (<15% 5 year survival without treatment)
o Treatment:
 Mild disease (no involvement of a major organ): steroids
 Severe disease (major organ involvement): steroids + cyclophosphamide

ANCA-Associated Vasculitis (AAV)
-

-
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There is considerable overlap between GPA and MPO. There is a growing appreciation
that the type of autoantibody, anti-MPO versus anti-PR3, provides more clinical and
prognostic value than clinical pattern. Some experts now refer to MPO-AAV and PR3AAV disease.
Granulomatosis with polyangiitis (GPA)
o Pathophysiology:
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A small to medium vessel necrotizing vasculitis with granuloma formation.
Classic clinical-pathologic triad involving the:
1. Lower respiratory tract (i.e. lungs)
2. Upper respiratory tract (i.e. sinuses)
3. Kidney (i.e. rapidly progressive glomerulonephritis). Only 20% have
kidney disease at presentation, but 85% will develop renal disease
through the course of the illness.
 Anti-PR3 antineutrophil antibodies (PR3-ANCA), formerly known as c-ANCA.
o Presentation:
 Epidemiology:
• Peak incidence in ages 65-75 years
• No gender difference.
 Symptoms:
• Constitutional symptoms weeks to months before organ symptoms
• Bloody sinusitis (upper airway ischemia)
• Hemoptysis (lower airway necrosis)
• Hematuria (glomerulonephritis)
 Physical examination:
• No specific findings
 Testing:
• Biopsy:
o Granulomatous vasculitis in an affected organ
o Kidney biopsy (RPGN):
 H&E: Glomerular crescents
 IF: pauci-immune
• PR3-ANCA (+)
• Chest X-ray: cavitary lesions from ischemic necrosis of lung tissue
 Natural history:
• Prognosis: 80% 5 year survival (90% mortality within 2 years without
treatment)
• Treatment:
o Induction therapy: steroids + cyclophosphamide or
rituximab
o Maintenance therapy: methotrexate
Microscopic Polyangiitis (MPA)
o A necrotizing vasculitis that has overlapping features with GPA. Features of MPA
include:
 MPO-ANCA+ (not PR3-ANCA)
 No granuloma formation
 Involvement of kidneys is commonest presentation



-
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Eosinophilic granulomatosis with polyangiitis (aka Churg-Strauss syndrome)
o An AAV disease characterized by;
 Allergic rhinitis
 Asthma
 Peripheral eosinophilia.
o All 3 findings are usually necessary for diagnosis, but the vasculitis typically starts 810 years after the asthma.
o Only 40% of patients are ANCA (+)

Henoch-Schöenlein Purpura (HSP, aka IgA vasculitis)
-

The commonest vasculitis of childhood, unique in being self-limited.

-

Pathophysiology
o A small vessel leukocytoclastic vasculitis due to
immune complexes with IgA. Mostly in postcapillary venules.
o >50% have a preceding infection and HSP may
follow MMR vaccination.
Presentation:
o Epidemiology:
 Children (peak age = 6 years)
 Boys > girls
 Seasonal (not summer)
o Symptoms and signs (diagnostic criteria):
 Palpable purpura and 2 of 3 of the following:
1. Arthralgia /arthritis
2. Abdominal pain
3. Glomerulonephritis
o Testing:
 None. HSP is a clinical diagnosis (see above)
Natural history:
o Benign self-limited disease, usually resolving
within 2 months.
o Treatment: NSAIDs for pain, reassurance

-

-

9
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Thromboangiitis obliterans (Buerger disease)
-

-
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A smoking-related vasculitis of medium to small arteries and veins that leads to thrombotic
occlusion and sparing of the vessel wall.
Pathophysiology:
o A hypersensitivity response to tobacco products leads to inflammation of the vessel walls of
the limbs.
o Inflamed luminal thrombi lead to occlusion and ischemia of the limb.
Presentation:
o Epidemiology:
 Young males with heavy cigarette use
 Marijuana can cause the disease
o Symptoms:
 Digital ischemia: progression from pain >cyanosis >redness >ulceration
 Raynaud phenomenon
o Physical exam:
 Digital ischemia: skin discoloration to breakdown and ulceration
 Venous nodules from thrombosis
 Patency of radial artery: compression of a normal radial artery causes skin pallor of the
hand with hyperemia on release
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Testing: Buerger disease is a clinical diagnosis that requires exclusion of other causes of
peripheral ischemia (i.e. hypercoagulable states, scleroderma, illegal drug use (cocaine,
methamphetamines, cannabis)).
Natural history
o Disease progresses proximally without smoking cessation
o Treatment: smoking cessation.
o

-

Raynaud Phenomenon
-

11

An exaggerated response of peripheral arteries and arterioles to cold temperatures and
emotion.
The affected digit develops pallor (white) or cyanosis (blue), followed by vasodilation
on resolution (redness).
1° Raynaud phenomenon is idiopathic.
2°Raynaud phenomenon is due to an underlying cause, most importantly scleroderma,
including the CREST syndrome.
Coronary artery vasospasm (aka Prinzmetal angina) is an exaggerated response to
sympathetic stimulation is called “cardiac Raynaud” disease.
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Circulatory system: Vasculitis
Do You Know It?
1. Name the diseases for each of the vessel sizes:

Vessel
Large (elastic)

Disease
1.
2.
Medium (muscular) 1.
2.
Small
1.
2.
2. What are the 3 basic immune processes seen in the vasculitidies? Give examples of diseases for
each.

3. For each of the following diseases, give the presentation, pathophysiology and natural history,
including treatment:
a. Takayasu arteritis
b. Temporal arteritis
c. Kawasaki disease
d. Polyarteritis nodosa
e. Granulomatosis with polyangiitis
f. Henoch-Schönlein purpura

12
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