




Pulmonary Vasculitides

Group of inflammatory disorders that are characterized by 
damage/destruction of blood vessels.  

Low annual incidence (~100 new cases/million)

Presenting signs and symptoms can overlap with other 
clinical entities and lead to diagnostic delays.

These disorders and their treatment are associated with 
significant morbidity and mortality.
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Secondary and other Pulmonary 
Vasculitides
!Vasculitis associated with systemic disease

!Infection
!Cryoglobulinemic vasculitis 
!Drug
!Variable vessel vasculitis

!VEXAS syndrome

•Malignancy 



Primary Pulmonary Small Vessel 
Vasculitides

!Anti-neutrophil cytoplasmic antibody (ANCA)-
associated vasculitides (AAV)
!Granulomatosis with polyangiitis (GPA)

!Formerly known as Wegener’s granulomatosis
!Microscopic polyangiitis (MPA)
!Eosinophilic granulomatosis with polyangiitis (EGPA)

!Formerly known as Churg-Strauss syndrome

!Idiopathic pauci-immune pulmonary capillaritis



Pulmonary Vasculitides
Clinical Presentation



Pulmonary Vasculitides
Clinical Presentation

Hemoptysis/diffuse alveolar hemorrhage

Cavitary/nodular lung disease

Constitutional symptoms (fever, weight loss, 
malaise, arthralgias)

Extrapulmonary symptoms (upper airway, 
cutaneous and neurologic)



Pulmonary Nodules/Cavitary Lesions

Need to rule out infection and malignancy

Pulmonary nodules are a common presentation for 
granulomatosis with polyangiitis (GPA).

Vasculitis should be considered in patients with 
unexplained nodular or cavitary lung disease.



Rapidly Progressive Glomerulonephritis

Characterized by elevated blood urea nitrogen 
and serum creatinine and active urine sediment 
(proteinuria, hematuria and red cell casts).

Pulmonary-renal syndrome- combination of DAH 
+ glomerulonephritis

Vasculitis should be considered in the setting of 
destructive upper or lower airway lesions and 
renal insufficiency.



Pulmonary Vasculitides

Laboratory and ANCA testing



Laboratory Testing

CBC and differential

Renal and liver function studies, urinalysis and sediment analysis

ANA, RF, anti-phospholipid antibody titers, anti-dsDNA, SS-A (Ro), SS-
B (La), RNP and Jo-1 antibodies

Anti-glomerular basement membrane (GBM) antibodies 

Immunoglobulin E if eosinophilic granulomatosis with polyangiitis 
(EGPA) is suspected

Pulmonary function testing



Two main autoantigens in ANCA-associated vasculitis 
are:

Proteinase 3 (PR3)-serine proteinase present in 
neutrophils

Myeloperoxidase (MPO)- haem peroxidase enzyme 
present in neutrophils and monocytes that generates 
reactive oxygen species in anti-microbial defense.

Cornec, D. et al., Nat Rev Rheum, 12:570-579, 2016. 



ANCA antibody testing

!Enzyme-linked immunoabsorbent assay (ELISA)

!Indirect immunofluorescence

immunoassays for PR3 and MPO as the preferred 
screening method for AAV

Bossuyt, X. et al., Nat Rev Rheum, 13: 683-692, 2017.



Limitations of ANCA testing

ANCA positivity is NOT present in all forms of vasculitis and 
may be negative in patients with more limited disease.

A negative ANCA does not rule out vasculitis.

Positive ANCA, especially MPO-ANCA, can be seen in other 
inflammatory conditions such as rheumatoid arthritis, 
ulcerative colitis and other autoimmune disorders.



Bronchoscopy/Tissue Biopsy
Bronchoscopy is instrumental in assessing for infection and in the diagnosis 
of diffuse alveolar hemorrhage (DAH).

Transbronchial or endobronchial biopsies are unlikely to provide a tissue 
diagnosis of vasculitis but can provide supportive evidence in certain clinical 
presentations.

There are settings where a confident diagnosis can be made without a 
diagnostic biopsy (i.e. DAH and elevated MPO-ANCA or PR3-ANCA). 
However, tissue biopsy may be required. Renal, skin or sinus biopsies may 
confirm diagnosis and are associated with less morbidity than lung biopsy. 

Transbronchial and surgical biopsies should be avoided in setting of DAH and 
respiratory failure due to high morbidity/mortality.



Diffuse Alveolar Hemorrhage (DAH)

before Rx after Rx



Diffuse Alveolar Hemorrhage
Diagnosis

Usually diagnosed by increasingly bloody return 
in serial bronchoalveolar lavage (BAL) aliquots.

Diagnosis is also suggested by diffusion capacity 
>30% above baseline.

Pulmonary vasculitides accompanied by DAH 
usually have evidence of capillaritis on lung 
biopsy.



Diagnosis





Granulomatosis withpolyangiitis (GPA)

(formerly known as Wegener’s granulomatosis)



Granulomatosis with polyangiitis 
(GPA)

Most common ANCA-associated vasculitis.

Although upper and lower respiratory tract disease and 
renal involvement is characteristic, all features are 
often not present at the time presentation.

High degree of renal involvement (40-90%).



Granulomatosis with polyangiitis (GPA) 
Radiographic findings 

Pulmonary 
nodules

Occur in 40-70%

Cavitation is present in 50%

Nodules may wax and wane

Size 1-10 cm

Airspace 
disease

Diffuse alveolar hemorrhage

Reticulonodular and interstitial infiltrates

Consolidation

Airway 
disease

Subglottic stenosis

Endobronchial lesions

Bronchial stenosis



Granulomatosis with polyangiitis (GPA) 

Cavitary and non-cavitary pulmonary nodules



Granulomatosis with polyangiitis (GPA)
Extrapulmonary manifestations

Renal disease

Sinus disease Epistaxis

Destructive soft tissue/bone lesions 

Otitis

Ocular Uveitis

Episcleritis

Scleritis

Conjunctivitis

Musculoskeletal Arthritis

Arthralgias

Skin Palpable purpura

Nodules

Ulcers



Granulomatosis with polyangiitis (GPA)
ANCA testing

!85-95% positive 

!Relationship of ANCA-titers to disease activity is not strong

against

Almaani, S et al, Journal of Clinical Medicine (2021) 10: 1446
Chung, SA et al, Arthritis Care and Research (2021) 73: 1088-1105.



Granulomatosis with polyangiitis (GPA)

Pathology:



Microscopic Polyangiitis (MPA)



Microscopic Polyangiitis (MPA)

Closely associated with rapidly progressive glomerulonephritis 
(RPGN). >90% patients have renal involvement.

Pulmonary involvement is observed in 30% at the time of 
presentation.

Capillaritis with DAH is most common pulmonary 
presentation.

Extrapulmonary findings include joint, skin, gastrointestinal 
and nervous system.

Almaani, S et al, Journal of Clinical Medicine (2021) 10: 1446



Microscopic Polyangiitis
!ANCA testing

!Pathology

Almaani, S et al, Journal of Clinical Medicine (2021) 10: 1446



Eosinophilic granulomatosis with 
polyangiitis (EGPA)

(formerly known as Churg-Strauss syndrome)

asthma, hypereosinophilia and necrotizing 
vasculitis



Treatment





RAVE trial

!Rituximab was not inferior to cyclophosphamide in the 
induction of remission in severe ANCA+ vasculitis

NEJM, 2010, 363 (3): 221-232.



MAINRITSAN trial

29% of patients with AAV in azathioprine group 
had a major relapse  vs 5% of patients treated with low-dose 
rituximab.

Guillevin, L. et al., NEJM, 371: 1771-80, 2014.



PEXIVAS
The Effects of Plasma Exchange and Reduced-Dose 

Glucocorticoids during Remission-Induction for Treatment of 
Severe ANCA-Associated Vasculitis

Walsh, M. et al. NEJM 2020, 382: 622-631
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Glucocorticoids during Remission-Induction for Treatment of 
Severe ANCA-Associated Vasculitis

Walsh, M. et al. NEJM 2020, 382: 622-631



Avacopan for the treatment of ANCA-associated vasculitis
ADVOCATE

Jayne, D.R.W. et al. NEJM 2021, 384: 599-609



Category Definition

Active disease
New, persistent, or worsening clinical signs and/or symptoms 
attributed to GPA, MPA, or EGPA and not related to prior damage

Severe disease
Vasculitis with life- or organ-threatening manifestations (e.g., 
alveolar hemorrhage, glomerulonephritis, central nervous system 
vasculitis, mononeuritis multiplex, cardiac involvement, mesenteric 
ischemia, limb/digit ischemia)

Non-severe disease Vasculitis without life- or organ-threatening manifestations

Remission
Absence of clinical signs or symptoms attributed to GPA, MPA, or 
EGPA, on or off immunosuppressive therapy

Refractory disease
Persistent active disease despite an appropriate course of 
immunosuppressive therapy

Relapse
Recurrence of active disease following a period of remission

AAV Disease Categories

American College of Rheumatology/Vasculitis Foundation Guideline for the Management of Antineutrophilic Cytoplasmic 
Antibody-Associated Vasculitis. Chung, SA et al., Arthritis Care and Research, 73:1088-1105, 2021.



Treatment options active, severe GPA/MPA

Adapted from 2021 American College of Rheumatology/Vasculitis Foundation Guideline for the Management of 
Antineutrophilic Cytoplasmic Antibody-Associated Vasculitis. Chung, SA et al., Arthritis Care and Research, 73:1088-1105, 
2021.

Recommended remission induction regimens:
Rituximab favored over cyclophosphamide

+ Reduced dose glucocorticoids over standard dose (after initial 
methylprednisolone pulse/high-dose oral glucocorticoids)

Recommended remission maintenance
regimens (by order of preference):

1. Rituximab
2. Methotrexate or azathioprine
3. Mycophenolate or leflunomide

Recommended switching to a different 
remission induction agent (rituximab or 

cyclophosphamide) over combining remission 
induction agents

Remission induction
successful

Remission induction 
not achieved



Treatment options active, non-severe GPA

Adapted from 2021 American College of Rheumatology/Vasculitis Foundation Guideline for the Management of Antineutrophilic 
Cytoplasmic Antibody-Associated Vasculitis. Chung, SA et al., Arthritis Care and Research, 73:1088-1105, 2021.

Recommended remission induction regimens:

Methotrexate + glucocorticoids favored over:
Rituximab + glucocorticoids

Cyclophosphamide + glucocorticoids
Azathioprine + glucocorticoids

Mycophenolate + glucocorticoids
Glucocorticoids

Remission on methotrexate, azathioprine 
or mycophenolate: continue same regimen 

for maintenance.
Remission on rituximab or 

cyclophosphamide: consider rituximab, 
methotrexate, azathioprine or leflunomide 

for maintenance.

Recommended switching to a different 
remission induction agent (options as noted 

above)

Remission induction
successful

Remission induction 
not achieved



Additional treatment recommendations from 
2021 AAV guidelines

American College of Rheumatology/Vasculitis Foundation Guideline for the Management of Antineutrophilic Cytoplasmic 
Antibody-Associated Vasculitis. Chung, SA et al., Arthritis Care and Research, 73:1088-1105, 2021.



Additional considerations

!Prophylaxis

!Drug toxicity

!Thromboembolic disease



Summary



References
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What treatment should your multidisciplinary 
team recommend?

A.
B.

C.
D.



What treatment should your multidisciplinary 
team recommend?

A.
B.

C.
D. Rituximab with reduced dose corticosteroids



Question 1.  Brief justification




