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Vascular Diseases

_Vasculitis Inflammation of the blood vessel walls.

Can banfectiousor non-infectious

Clinical findings are diversed depend on the organ(s) involved.
Generallyhaveconstitutional symptoms(fever, myalgias, malaise),-t6calized tissue damage due to
ischemia or bleedindleading to single or multiorgan dysfunctiorflevated CRP and ESR

Classified mostly based on tlsizeof the vessel usually involved and tbejansinvolved.

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

Main immunological mechanisms of Naeinfectious vasculitis:

1) Immune Complesassociated Vasculitts Antigenantibody/complement complexes deposit in the
vessel wal\ recruit inflammatory cells. Seen with many systemic immunological conditions (e.g., Sl
drug hypersensitivity, and viral infections.

2) Antineutrophil Cytoplasmic Antibodies (ANCA)Antibodies react with neutrophil cytoplasmic
antigens (ANCA&) activate neutrophil$h degranulatehA damages vessels.

2 types of ANCAIPGANCA(formerly pANCA) seen with microscopic polyangiitis and Glitrguss,
andPR3ANCAformerlye! b/ ' 0 aSSy Ay 2S3IYySNRao®

3) Antiendothelial Cell Antibodies Antibodies to endothelial cells
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Small Vessels
Immune complex
IgA vasculitisHenochSchonleimpurpura)
Medium Vessels Cryoglobulin vasculitis, SLE, Goodpasture disease

Immune complex ANCA
Polyarteritis nodosa

Large Vessels

Granulomatous Microscopic polyangiitis
Giantcell arteritis  Anti-endothelial cell DN} ydzft 2Yl 02aAa ogAUGK LR2feéel

Takayasu arteritis Kawasaki disease Eosinophilic granulomatosis with polyangiitis (Ch8trauss

Capillaries only

Anti-endothelial cell
Anti-GBM disease Based on the Chapel Hill Consensus Conference of 2(



| Large Vessel Vasculifs

Involves large vessels (not inside of organs) with some medined vessels

Histologically seeymphohistiocytic inflammationof vessel wall with frequengranulomas/giant cells
Fragmentation of internal elastic laminéEL; best seen on EVG stain)

Patchyh so get lots of levels and an EVG in biopsies. Nodular thickening of intima with medial scar
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and its major branches

Onset usuallpeforeage 50 :
Transmural fibrous thickening of aorta, with lumergzss
narrowing, particularly of branching vessgldoss of 2=
pulses in upper extremities. A5 v 1

Giant cell (Temporal) Arteritis 0
Usually impacts aorta and/or its major branches, §
with a predilection for the branches of the carotid ¥~ %
and vertebral arteries, especially titemporal artery,
Onset usuallafter age 50.

Most common vasculitis in elderly in US.
Often associated with polymyalgia rheumatica
Involvement of ophthalmic artery can cause
permanent blindnesso considered a medical
emergencyequiring prompt Dx and treatment with#
corticosteroids.

As these processes are histologically y
indistinguishablethey are often identified cIinicaIIy#
primarily byage

| Medium Vessel Vasculitid

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

Polyarteritis Nodosa (PAN)

Transmural necrotizing arteritesf medium or small arteries
(without glomerulonephritis or vasculitis of arterioles, capillaries,
venules) withmixed inflammation, fibrinoid necrosis, and
thrombosis Frequently involves renal artery and Gl tract.
Often patchy/segmental.

Immune complex mediated.

~30% have chronidepatitis B

Kawasaki Diseas& @ a dzO2 Odzi | yS2dza f & YL
Arteritis impacts medium and small arteries.

Usually< 4 years oldpresenting withoral, conjunctival and |
palmoplantar erythema & & G NJ ¢ 6 SNNE 0 2y 3dzS

rash and cervical lymphadenopathy. Often pogectious. - ;.‘ g
Predominantlhcoronary arteriesnvolvedd aneurysms & M G ~.° ¢ .‘E,-’ }
Autoantibodies to endothelial/smooth muscle cells. .f& S A Ve

Treat with IVIG and aspirin. e



| Small Vessel Vasculitip

Often neutrophitpredominant andeukocytoclasti@
fibrinoid necrosis, thrombosis, RBC extravasation.

ANCAmediated

Microscopic Polyangiitis (MPA)
Necrotizing vasculitis of small/medium vessels.
Mixed inflammatiorwith fibrinoid necrosis

Very commonly involvelsdneyand lung.
MPOANCAusually positive.

DN} yvdzf 2YIF 128A8 @AGK
Necrotizinggranulomatousnflammation.
Commonly impactfing, nasal cavity, and kidney
In lung/head see granulomas with geographic central
necrosis and associated vasculfisorm ulcers and

PR3ANCA positive

Eosinophilic Granulomatosis with Polyanqiitis
(ChurgStrauss)

Eosinophirich and necrotizing granulomatous
inflammation. Often impacts thiing. Associated with
asthmaand eosinophiliaMPOGANCAusually positive.

Immune complexmediated

IgA VasculitigHenochSchonleirnpurpura)
Vasculitis with IgAHominiant immune deposits.
Often involves skinp@lpable purpury Gl tract
(abdominal pain)kidney and joints &érthritis).

Most common systemic vasculitiskids Usually self
limited andpostinfectious(often after URI).

Cryoglobulinemic Vasculitis
Serum cryoglobulins (lg that precipitate out of solution at
< 37CA vessel deposi# vasculitis. Often involves
skin, kidney, and peripheral nerves. Highly associated
with Hep Cand monoclonal gammopathy.
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Hypocomplementemic Urticarial Vasculitis
(Anti-C1q)

Associated with anC1q antibodies. Immune compkgx
activate complement cascadge mast cell degranulation
and neutrophil activatiop, urticariaand small vessel
vasculitis
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Anti-Endiothelial GelbArtibadymediated Z
Anti-Glomerular Basement Membrane (GBM) \_

DiseasgGoodpasture Syndrome)
Impacts capillaries in kidney, lung, or bolinlungd o
hemorrhage InkidneyA crescentic glomerulonephritis ‘\“,*




| Variable Vessel Vasculitis]

Beh S (i Miskase

Vasculitis involving arteries or veins of any size.

Recurrentoral and/or genital aphthous ulceraccompanied by cutaneous, ocular, articular, Gl, and/or
CNS lesions. Can get thrombosis or aneurysms. 5 o
azau 0O2YY2y It2y3 al yassisHu aAfl NRBIFI Re daARRT.
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Systemic vasculitis with predominantly ocular and inner ear findings. May also involve aorta & heart.

| Infectious Vasculiti$

Most often due direct extension of infected tissue. Can cause aneutysima @ O2 0 A O¢ | y S«

Examples where vasculitis is an important component of disease:
Syphiliy luminal obstruction angberivascular infiltrate of lymphocytes and plasma cells.

Fungh Aspergillus and Mucor can cause disseminated infection with angioinvasion. Usually
immunocompromised patients. Causes obstruciotissue necrosis.

Other examplesRocky mountain spotted fever, Q fever, Typhus, Meningococcus, Lyme disease

wG4reIated Aortitis/Periaortitis |

Characteristic findings in adventitia: 1) Dense :
lymphoplasmacytic infiltrate, 2) Storifortype f|br03|s :
3) Obliterative phlebitis.

Must see >50 IgGpgositive plasma cells in a single H:‘:“ =

Most often older men.

Coagulopathic Disorders| [[ 221 ¥2 NJ dnfidmedytidmbi & yedsfls

Disseminated Intravascular Coagulation (DiGyonsumptive
coagulopathy wherasystemic activation of the coagulati@ascaddeads
to thrombosis of small vessels throughout the body (and also bleeding
Can occur in many settings (e.g., sepsis, tragteX v ® { SS TFA
in small vessels.

Thrombotic Thrombocytopenic Purpura (TTPhrombotic

microangiopathy with widespread platelet thrombi in small ves&els .
hemolytic anemia, purpura, thrombocytopenia, renal dysfunction. Res™, &
from ADAMTS13 deficiency. See plateieh occlusive thrombi. p)s

Hemolytic Uremic Syndrome (HUSBimilar to TTP (thrombotic
microangiopathy), but thrombi mostly limited to kidneys. Usually in Ki *
after eatingE. ColD157:H7 (makes Shidj&e toxin toxic to endothelial
cells), which also causes bloody diarrhea.

Heparin Induced Thrombocytopenia (HET antibodies recognize heparlr m;féijf G ) |
+ platelet factor 4 complexés activate plateletsy, thrombocytopenia ang' '; '/q“v\ A ,/ 2
thrombus formation. Usually thrombi are in large vessels (e.g.ADRH). Vel e



Vascular Deposition Disorder

| Amyloidosis |

Deposits ofabnormally folded protein(rich ini -
sheetg in vessels and tissudsobstructs flow and
makes rigid (impaired vasoreactivi#) ischemic
injury; Also make vessel britde hemorrhage.

Extracellulareosinophilic amorphous materiglH&E)
CongoRed Staiy a! LILIE S ANBSYE 06AN
TrichromeA greyish (vs Fibrogis bright blue)

Can subtype (see below) to determine etiology using
IF, Mass spectrometry, immunoblotting, IHB;X

Category Associated Disease Amyloid Protein

Systemic Amyloidosis

Plasma cell dyscrasia®J1 Multiple myeloma AL Immunoglobulin light
chain (usually)

Reactive systemic Chronic inflammatory conditions AA SAA
amyloidosis (9

Hemodialysisassociated  Chronic Renal Failure A ,m ug-microglobluin

Localized Amyloidosis

Senile Cerebral Alzheimer disease Ab APP

Endocrine Type 2 Diabetes AIAPP Islet amyloid peptide
Medullary thyroid CA A Cal Calcitonin

Isolated atrial AANF ANP

Hereditary

Familial Mediterranean AA SAA

Fever

Familial amyloidotic ATTR Transthyretin

neuropathy

Systemic Senile ATTR Transthyretin

Modified from: Robbins and 2 {i NBatyidbgic Basis of Disease,

| Vascular Calcificatiom (I YOl S ArteridElerasis)|

Calcification of arterialmedialayer.

Common anaften incidentalin older patients.
Associated with age, diabetes, renal failure, and
hyperparathyroidism.

Note: Calcification of théntima (and subsequently the
media) is very common itherosclerosigdiscussed /y
separately)




