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Inflammation of the blood vessel walls.

Can be infectiousor non-infectious.

Clinical findings are diverseand depend on the organ(s) involved.
Generallyhave constitutional symptoms(fever, myalgias, malaise), +/- localized tissue damage due to 
ischemia or bleeding (leading to single or multiorgan dysfunction).  Elevated CRP and ESR.

Classified mostly based on this sizeof the vessel usually involved and the organsinvolved.

Many systemic rheumatologic diseases (e.g., Rheumatoid arthritis, sarcoidosis, and Systemic Lupus 
Erythematosus) can have associated vasculitis.

Main immunological mechanisms of Non-infectious vasculitis:

1) Immune Complex-associated VasculitisτAntigen-antibody/complement complexes deposit in the 
vessel wallĄ recruit inflammatory cells.  Seen with many systemic immunological conditions (e.g., SLE), 
drug hypersensitivity, and viral infections.

2) Antineutrophil Cytoplasmic Antibodies (ANCA) τAntibodies react with neutrophil cytoplasmic 
antigens (ANCAs)Ą activate neutrophils Ą degranulate Ą damages vessels. 

2 types of ANCA: MPO-ANCA(formerly p-ANCA) seen with microscopic polyangiitis and Churg-Strauss, 
andPR3-ANCA (formerly c-!b/!ύ ǎŜŜƴ ƛƴ ²ŜƎƴŜǊΩǎΦ

3) Anti-endothelial Cell Antibodies τAntibodies to endothelial cells

Large Vessels
Granulomatous
Giant-cell arteritis
Takayasu arteritis

Small Vessels
Immune complex
IgA vasculitis (Henoch-Schönleinpurpura)
Cryoglobulin vasculitis, SLE, Goodpasture disease

ANCA
Microscopic polyangiitis
DǊŀƴǳƭƻƳŀǘƻǎƛǎ ǿƛǘƘ ǇƻƭȅŀƴƎƛƛǘƛǎ ό²ŜƎƴŜǊΩǎύ
Eosinophilic granulomatosis with polyangiitis (Churg-Strauss)

Medium Vessels
Immune complex
Polyarteritis nodosa

Anti-endothelial cell
Kawasaki disease

Variable Vessels
Beh̩ŜǘΩǎdisease
/ƻƎŀƴΩǎ ǎȅƴŘǊƻƳŜ

Capillaries only
Anti-endothelial cell
Anti-GBM disease Based on the Chapel Hill Consensus Conference of 2012



Large Vessel Vasculitis

Takayasu Arteritis
Predominantly impacts aorta(particularly the arch) 
and its major branches
Onset usually beforeage 50
Transmural fibrous thickening of aorta, with lumen 
narrowing, particularly of branching vesselsĄ loss of 
pulses in upper extremities. 

Giant cell (Temporal) Arteritis
Usually impacts aorta and/or its major branches, 
with a predilection for the branches of the carotid 
and vertebral arteries, especially the temporal artery
Onset usually after age 50. 
Most common vasculitis in elderly in US.
Often associated with polymyalgia rheumatica
Involvement of ophthalmic artery can cause 
permanent blindness, so considered a medical 
emergencyrequiring prompt Dx and treatment with 
corticosteroids.

As these processes are histologically 
indistinguishable, they are often identified clinically, 
primarily by age.

Medium Vessel Vasculitis

Polyarteritis Nodosa (PAN)
Transmural necrotizing arteritisof medium or small arteries 
(without glomerulonephritis or vasculitis of arterioles, capillaries, or 
venules) with mixed inflammation, fibrinoid necrosis, and 
thrombosis. Frequently involves renal artery and GI tract.
Often patchy/segmental.
Immune complex mediated. 
~30% have chronic Hepatitis B

Kawasaki DiseaseόάaǳŎƻŎǳǘŀƴŜƻǳǎ ƭȅƳǇƘ ƴƻŘŜ ǎȅƴŘǊƻƳŜέύ
Arteritis impacts medium and small arteries.
Usually < 4 years old, presenting with oral, conjunctival and 
palmoplantar erythemaόάǎǘǊŀǿōŜǊǊȅ ǘƻƴƎǳŜέύ ǿƛǘƘ ŀ ŘŜǎǉǳŀƳŀǘƛǾŜ 
rash and cervical lymphadenopathy. Often post-infectious.
Predominantly coronary arteriesinvolvedĄ aneurysms & MI.
Autoantibodies to endothelial/smooth muscle cells.
Treat with IVIG and aspirin.

Involves large vessels (not inside of organs) with some medium-sized vessels
Histologically see lymphohistiocytic inflammationof vessel wall with frequent granulomas/giant cells. 
Fragmentation of internal elastic lamina(IEL; best seen on EVG stain)
PatchyĄ so get lots of levels and an EVG in biopsies. Nodular thickening of intima with medial scarring.

Involves main visceral arteries and their branches. 
Inflammatory aneurysms and stenoses are common.

IEL fragmentation

Normal IEL



Small Vessel Vasculitis

ANCA-mediated
Microscopic Polyangiitis (MPA)
Necrotizing vasculitis of small/medium vessels.
Mixed inflammationwith fibrinoid necrosis
Very commonly involves kidneyand lung.
MPO-ANCAusually positive.

DǊŀƴǳƭƻƳŀǘƻǎƛǎ ǿƛǘƘ tƻƭȅŀƴƎƛƛǘƛǎ ό²ŜƎƴŜǊΩǎύ
Necrotizing granulomatousinflammation.
Commonly impacts lung, nasal cavity, and kidney.
In lung/head see granulomas with geographic central 
necrosis and associated vasculitisĄ form ulcers and 
nodules. In kidney can see crescentic glomerulonephritis.
PR3-ANCA positive.

Eosinophilic Granulomatosis with Polyangiitis 
(Churg-Strauss)
Eosinophil-rich and necrotizing granulomatous
inflammation. Often impacts the lung. Associated with 
asthmaand eosinophilia. MPO-ANCA usually positive.

Immune complex-mediated
IgA Vasculitis(Henoch-Schönleinpurpura)
Vasculitis with IgA1-dominiant immune deposits.
Often involves skin (palpable purpura), GI tract 
(abdominal pain), kidney, and joints (arthritis).
Most common systemic vasculitis in kids. Usually self-
limited and post-infectious(often after URI).

Cryoglobulinemic Vasculitis
Serum cryoglobulins (Ig that precipitate out of solution at 
< 37°C)Ą vessel depositsĄ vasculitis. Often involves 
skin, kidney, and peripheral nerves.  Highly associated 
with Hep Cand monoclonal gammopathy.

Hypocomplementemic Urticarial Vasculitis
(Anti-C1q)
Associated with anti-C1q antibodies. Immune complexĄ
activate complement cascadeĄmast cell degranulation 
and neutrophil activationĄ urticariaand small vessel 
vasculitis

Anti-Endothelial Cell Antibody-mediated
Anti-Glomerular Basement Membrane (GBM) 
Disease(Goodpasture Syndrome)
Impacts capillaries in kidney, lung, or both. In lungĄ
hemorrhage. In kidneyĄ crescentic glomerulonephritis.

Often neutrophil-predominant and leukocytoclasticĄ
fibrinoid necrosis, thrombosis, RBC extravasation.



Variable Vessel Vasculitis
Beh̩ŜǘΩǎDisease
Vasculitis involving arteries or veins of any size.
Recurrent oral and/or genital aphthous ulcers, accompanied by  cutaneous, ocular, articular, GI, and/or 
CNS lesions. Can get thrombosis or aneurysms.
aƻǎǘ ŎƻƳƳƻƴ ŀƭƻƴƎ άŀƴŎƛŜƴǘ ǎƛƭƪ ǊƻŀŘέ όaƛŘŘƭŜ 9ŀǎǘĄ Asia)

/ƻƎŀƴΩǎ {ȅƴŘǊƻƳŜ
Systemic vasculitis with predominantly ocular and inner ear findings. May also involve aorta & heart.

Infectious Vasculitis

Most often due direct extension of infected tissue.  Can cause aneurysmsĄάaȅŎƻǘƛŎέ ŀƴŜǳǊȅǎƳǎ

Examples where vasculitis is an important component of disease:

SyphilisĄ luminal obstruction and perivascular infiltrate of lymphocytes and plasma cells.

FungiĄ Aspergillus and Mucor can cause disseminated infection with angioinvasion. Usually 
immunocompromised patients.  Causes obstructionĄ tissue necrosis.

Other examples: Rocky mountain spotted fever, Q fever, Typhus, Meningococcus, Lyme disease

IgG4-related Aortitis/Periaortitis

Characteristic findings in adventitia: 1) Dense 
lymphoplasmacytic infiltrate, 2) Storiform-type fibrosis, 
3) Obliterative phlebitis.

Must see >50 IgG4-positive plasma cells in a single HPF.

Most often older men.

Disseminated Intravascular Coagulation (DIC)τConsumptive 
coagulopathy where systemic activation of the coagulation cascadeleads 
to thrombosis of small vessels throughout the body (and also bleeding).  
Can occur in many settings (e.g., sepsis, trauma, etcΧύΦ {ŜŜ ŦƛōǊƛƴ ǘƘǊƻƳōƛ 
in small vessels.

Thrombotic Thrombocytopenic Purpura (TTP)τthrombotic  
microangiopathy with widespread platelet thrombi in small vesselsĄ

hemolytic anemia, purpura, thrombocytopenia, renal dysfunction. Results 
from ADAMTS13 deficiency.  See platelet-rich occlusive thrombi.

Hemolytic Uremic Syndrome (HUS)τSimilar to TTP (thrombotic 
microangiopathy), but thrombi mostly limited to kidneys.  Usually in Kids 
after eating E. Coli O157:H7 (makes Shiga-like toxin toxic to endothelial 
cells), which also causes bloody diarrhea.

Heparin Induced Thrombocytopenia (HIT)τantibodies recognize heparin 
+ platelet factor 4 complexesĄ activate plateletsĄ thrombocytopenia and 
thrombus formation.  Usually thrombi are in large vessels (e.g., DVTĄPE).  

Coagulopathic Disorders [ƻƻƪ ŦƻǊ άōƭŀƴŘέ όƴƻƴ-inflamed) thrombi in vessels



Amyloidosis
Deposits of abnormally folded protein(rich in ̡ -
sheets) in vessels and tissuesĄ obstructs flow and 
makes rigid (impaired vasoreactivity) Ą ischemic 
injury; Also make vessel brittleĄ hemorrhage.

Extracellular eosinophilic amorphous material(H&E)
Congo Red Stain Ąά!ǇǇƭŜ ƎǊŜŜƴέ ōƛǊŜŦǊƛƴƎŜƴŎŜ
Trichrome Ą greyish (vs FibrosisĄ bright blue)

Can subtype (see below) to determine etiology using 
IF, Mass spectrometry, immunoblotting, IHC, etcΧ

Vascular Deposition Disorders

Vascular Calcification (aǀƴŎƪŜōŜǊƎΩǎArteriosclerosis)
Calcification of arterial medialayer.
Common and often incidentalin older patients.
Associated with age, diabetes, renal failure, and 
hyperparathyroidism.

Note: Calcification of the intima (and subsequently the 
media) is very common in Atherosclerosis(discussed 
separately)

Category Associated Disease Amyloid Protein Precursor Protein

Systemic Amyloidosis

Plasma cell dyscrasia (1°) Multiple myeloma AL Immunoglobulin light 
chain (usually ˂)

Reactive systemic 
amyloidosis (2°)

Chronic inflammatory conditions AA SAA

Hemodialysis-associated Chronic Renal Failure A 2̡m ɰ2-microglobluin

Localized Amyloidosis

Senile Cerebral Alzheimer disease Ab APP

Endocrine Type 2 Diabetes
Medullary thyroid CA

AIAPP
A Cal

Islet amyloid peptide
Calcitonin

Isolated atrial AANF ANP

Hereditary

Familial Mediterranean 
Fever

AA SAA

Familial amyloidotic 
neuropathy

ATTR Transthyretin

Systemic Senile ATTR Transthyretin

Modified from: Robbins and /ƻǘǊŀƴΩǎPathologic Basis of Disease, 

H&E Congo 
Red


