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	 Patient:	 Male, 56
	 Final Diagnosis:	 ANCA associated vasculitis
	 Symptoms:	 Dyspnea
	 Medication:	 —
	 Clinical Procedure:	 —
	 Specialty:	 Cardiology

	 Objective:	 Rare disease
	 Background:	 Granulomatosis with polyangiitis (GPA)/Wegener’s granulomatosis (WG) and eosinophilic granulomatosis with 

polyangiitis (EGPA)/Churg-Strauss’ syndrome (CSS) are ANCA (antineutrophil cytoplasmic antibodies) associated 
vasculitides that can affect the heart, predominantly the myocardium. Valvular affection is rare and is described 
anecdotally. The purpose of this case report was to present aortic valve affection of an ANCA positive vasculitis.

	 Case Report:	 We present the case with a 56-year-old male diagnosed with ANCA associated vasculitis, who began experi-
encing respiratory symptoms primarily thought to be respiratory tract affection. These symptoms worsened, 
and an echocardiography revealed heart failure with decreased left ventricular ejections fraction (EF=30–35%) 
and a severe insufficiency of the aortic valve. The patient underwent aortic valve replacement with symptom-
atic relief. Pathological examination of aortic valve resectates revealed inflammation and thickening of the aor-
tic cusps.

	 Conclusions:	 Patients with ANCA associated vasculitis can rarely present with valvular inflammation causing severe regur-
gitation. The aortic valve can be involved, although cases have also described mitral valve involvement and 
both valves simultaneously. In patients with ANCA associated vasculitis a severe worsening of dyspnea can be 
caused by exacerbation of pulmonary involvement, but severe valvular disease should also be considered.
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Background

Eosinophilic granulomatosis with polyangiitis, former named 
Churg-Strauss syndrome, EGPA/CSS, is a usually ANCA (antineu-
trophil cytoplasmic antibodies) positive, systemic, small vessel 
vasculitis condition occurring usually in males in their fourth 
decade with manifestations of rhinitis and asthma, eosinophilia 
and systemic vasculitis of small and medium-sized arteries and 
veins. Beside vasculitis, the condition is characterized by eo-
sinophilic infiltration, high blood eosinophil count, and extra-
vascular granulomas, typically seen in skin, lungs, and periph-
eral nerves. This results in fibrinoid necrosis, thrombosis, and 
aneurism formation. Corticosteroids usually are successful in 
treating this ailment. About half of patients with EGPA/CSS 
have cardiac involvement. Among those electrophysiological 
alterations are observed ranging from asymptomatic electro-
cardiographic changes, complete heart block [1] and sudden 
cardiac death [2]. Granulomatous eosinophilic infiltration of 
the myocardium and coronary artery vasculitis leads to severe 
congestive heart failure and coronary artery disease. Pericardial 
effusions and pericardial fibrosis might also occur. One case 
with aortic valve involvement has been described with aortic 
valve biopsy containing necrotizing granulomatous inflamma-
tion with an eosinophil-rich lymphoplasmacytic inflammatory 
infiltrate causing aortic regurgitation [3].

Granulomatous with polyangiitis (GPA), former named 
Wegener’s granulomatosis, is another important primary sys-
temic small-vessel vasculitis. GPA is a systemic necrotizing vas-
culitis of unknown etiology characterized by granulomatous 
lesions of the respiratory tract (i.e., nose, sinuses, and lungs) 
and renal glomerular disease. ANCA is present in the majority 
of patients. The lesions are characterized by parenchymal ne-
crosis, vasculitis and a granulomatous inflammation composed 
of neutrophils, lymphocytes, plasma cells, macrophages, and 
eosinophils [4]. Microscopic polyangiitis (MPA), also an ANCA-
associated vasculitis is similar to GPA/WG except it only af-
fects small blood vessels in the lungs or kidneys.

Cardiac involvement in EGPA/CSS has been reported in 6% to 
44% of cases including constrictive pericarditis and fibrinous 
hemorrhagic pericarditis. Valvular involvement with severe 
aortic regurgitation as evidenced by histology revealing myx-
oid degeneration, focal fibrosis and thickening of the cusps 
and neovascularization, granulomas with central necrosis has 
been described [5,6] as well as mitral valve stenosis and re-
gurgitation due to granulomatous infiltration of mitral valve 
leaflets [7]. Direct perforation of the aortic and mitral valve 
has also been reported [8]

Cardiac valvular involvement associated with GPA/WG has 
also been described albeit uncommon. Both aortic and mitral 
valves have been involved [9–11]. Importantly, aortic valve 

histopathology has been reported to reveal myxoid degener-
ation indicating previously active vasculitis affecting the ves-
sels of the aortic wall and valvular necrosis with subsequent 
progressive degeneration of the cusps [12].

Case Report

A 56-year-old male at the age of 49 years developed a cerebral 
stroke which resolved spontaneously within a few days leaving 
no permanent damage and a magnetic resonance (MR)-scan 
was not performed. The patient had no cardiovascular risk 
factors apart from family history of ischemic heart disease.

Ten weeks later, the patient presented with third degree atrio-
ventricular block (AV)-block initially thought to be associated 
with an acute Borrelia infection. However, the AV-block per-
sisted despite antibiotic therapy and a dual-chamber pace-
maker was implanted.

During hospitalization, the patient complained of fatigue, 
weight-loss, and night sweating; blood analyses demonstrated 
a sedimentation rate >100 mm/hr and anemia with a hemo-
globin of 5.0 g/mL, thrombocytosis of 615×109 cells/L and 
C-reactive protein (CRP) of 95. There was no leukocytosis. 
Gastrointestinal hemorrhage was not suspected due to lack 
of symptoms from the gastrointestinal tract. The patient was 
4 months later diagnosed with an ANCA positive vasculitis due 
to malaise, low grade fewer, arthritis, sinusitis (biopsy with acute 
and chronic inflammation, but no necrosis, granulomas or vas-
culitis signs), interstitial lung disease (ground-glass phenom-
enon in both lungs on high resolution computed tomography 
(HRCT) scan (biopsy was not performed) and myeloperoxidase-
antineutrophil cytoplasmic antibody (MPO-ANCA) positivity. 
There were no signs of mononeuritis multiplex, asthma, in-
volvement of skin, kidneys, brain, or gastrointestinal canal. 
The Birmingham Vasculitis Activity Score (BVAS) score was 15.

The patient underwent treatment with steroids (for 6 months) 
and methotrexate, and the vasculitis remission was achieved 
including normalization of MPO-ANCA levels. After 2 years 
methotrexate monotherapy was discontinued.

After 1 year, the patient presented with respiratory tract symp-
toms including dyspnea and increasing MPO-ANCA levels. 
Consequently, steroid and methotrexate therapy was resumed. 
However, the patient did not improve in respiratory symptoms 
and the patient was referred for a multidisciplinary examina-
tion, including a cardiac, pulmonary, and rheumatic evaluation. 
The cardiac evaluation included a normal echocardiographic ex-
amination with a preserved left ventricular (LV) function, no signs 
of pulmonary hypertension and a mild-to-moderate aortic re-
gurgitation determined by transthoracic echocardiogram (TTE). 
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A treadmill exercise test was performed demonstrating severely 
reduced functional capacity with a peak exercise of 113W (52% 
of expected) and an adequate chronotropic response. A pulmo-
nary functional test was performed demonstrating severe ob-
structive pulmonary disease with forced expiratory volume in one 
second (FEV1) of 1.1 L (29% of predicted), forced vital capacity 
(FVC) 3.0 L (63% of predicted), a diffusion capacity of 66% and 
a Tiffeneau-Pinelli index of 37%. A ventilation/perfusion lung scan 
was performed demonstrating bilateral pulmonary embolisms. In 
addition, an HRCT was performed demonstrating ground glass 
phenomenon in both lungs. Testing for thrombophilia and an-
tiphospholipid antibodies revealed no abnormality. BVAS score 
was 13. Anticoagulant therapy (rivaroxaban) was added to the 
treatment with methylprednisolone (3 pulses), prednisolone, 
methotrexate and bronchodilators (LABA/LAMA combination).

During the following 12 weeks, the patient’s dyspnea worsened, 
and a new echocardiographic examination demonstrated a di-
lated left ventricle with reduced LV function with an ejection 

fraction (EF)=30% to 35%; and on this basis, the dual-cham-
ber pacemaker (PM) was upgraded to a cardiac resynchroni-
zation therapy (CRT)-PM. As a result of symptomatic improve-
ment of dyspnea after dual-chamber implantation, aortic valve 
replacement was not relevant.

The patient was closely monitored at the Pulmonology Center 
for interstitial lung disease, at the Rheumatology Center for con-
nective tissue diseases and at the Department of Cardiology. 
A development of pneumonia was treated successfully with 
antibiotics.

After 12 weeks, a new cardiac examination was performed. 
Transthoracic echocardiography showed a dilated left ventri-
cle and a transesophageal echocardiography showed a tricus-
pid aortic valve in which the right coronary cusp was immo-
bile/fixed and edematous causing a severe insufficiency with 
a vena contracta between 8 mm and 9 mm (Figure 1).

A

C
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D

Figure 1. �Transthoracic and transesophageal echocardiography. (A, B) Transthoracic echocardiography, parasternal long axis view. 
(C, D) Transesophageal echocardiography set at 61 degrees. (A, C) Red arrows point at thickened and fixed right coronary 
cusp leaflet of the aortic valve. (B, D) Color Doppler reveals severe regurgitation of the aortic valve.
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We assessed that the substantial cause of dyspnea was due 
to severe aortic regurgitation. On this basis, the patient was 
assigned for thoracotomy and implantation of an aortic valve 
bioprosthesis. Histological analysis of the resectates of aor-
tic cusps showed that 2 of these cusps contained fibrosis and 
myxoid degeneration. The last of these cusps contained in-
flammatory alterations, fibrosis, and thickening. An abun-
dance of lymphocytes and plasma cells were evident as well 
as thickened vessels and granulomatous structures (Figure 2).

After uncomplicated surgery, an intermittent fast atrial flutter 
was diagnosed. After amiodarone loading, beta blocker initia-
tion, and reprogramming of the pacemaker to DDI mode, ven-
tricular frequency was normalized, and improvement of dys-
pnea was seen.

Discussion

First of all, a distinction between EGPA/CSS and GPA/WG can 
be challenging as serology can be unspecific, even if MPO-
ANCA usually is found in EGPA/CSS [13] and PR3-ANCA is as-
sociated with GPA/WG. In the present case, semiquantitative 
p-ANCA measurement was strongly positive with MPO-ANCA 
being positive (>200×103 IU/L). Semiquantitative c-ANCA was 
mildly positive, whereas PR3-ANCA IgG antibody was negative. 
PR3-ANCA are detectable in the vast majority of patients with 
severe active GPA/WG [4]. Although a negative result for PR3 
ANCA reduces the likelihood of active GPA/WG, 20% of patients 

with milder GPA/WG test negative for PR3-ANCA. Moreover, 
successful treatment of GPA/WG may lead to decline in the 
levels of PR3-ANCA [14]. Due to the difficulty diagnostically 
distinguishing between the 2 vasculitides, and due to over-
lapping treatment regimens, the term ANCA-associated vas-
culitis is often applied.

Secondly, differential diagnosis in general was particularly dif-
ficult in this patient case due to a multitude of medical con-
ditions potentially causing dyspnea. This case clearly em-
phasizes the challenges of establishing an exact diagnosis 
when several co-morbidities exist. The patient presented with 
a stroke months prior to the fulminant conglomerate of car-
diac symptoms and general malaise. Thus, it is possible that 
the stroke was an undiagnosed manifestation of the vasculitis. 
Unfortunately, an MRI of the cerebrum was not conducted as 
this could have revealed whether the stroke was secondary 
to vasculitis. Pulmonary involvement with an obstructive pat-
tern would be compatible with EGPA/CSS, although asthma 
was never diagnosed and bilateral pulmonary embolisms with 
reduced diffusion capacity could equally represent manifesta-
tions of GPA/WG. Furthermore, dilated cardiomyopathy might 
lead to pulmonary congestion exacerbating pulmonary symp-
toms. The patient was diagnosed with bilateral pulmonary em-
bolisms and was on relevant novel oral anticoagulants (NOAC) 
therapy (rivaroxaban) for more than half a year; however, this 
would make it less likely to account for worsening of dyspnea. 
Also, the patient was known to have heart failure with an EF 
of 35%, and due to a third-degree AV block, the patient had 
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Figure 2. �Microscopy of resectates of right coronary cusp. (A, B) Verhoeff’s elastic stain. (C, D) Hematoxylin eosin stain. The microscopy 
pictures show fibrosis and chronical inflammation with lymphocytes and plasma cells (arrow).
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a CRT-PM implanted. The latest echocardiography did not show 
a decrease in EF. Although progression of symptomatic con-
gestive heart failure could not be completely ruled out, it was 
less likely to significantly contribute to worsening of dyspnea 
as the implantation of the CRT-PM increased the EF due to 
synchronization the systolic LV contraction. Indeed, the pa-
tient had mentioned a transient improvement after CRT-PM 
implantation, which was why valvular surgery was deferred at 
the time. Moreover, due to vasculitis, corticosteroid treatment 
was initiated, which led to the assumption that these treat-
ment strategies were sufficient in targeting the patient’s dys-
pnea. Another autoimmune disease, causing involvement of 
valves, has been seen in the cardiac manifestation of the au-
toimmune disease systemic lupus erythematosus, known as 
Libman-Sacks endocarditis (verrucous, marantic, nonbacterial 
thrombotic endocarditis) with accumulations of immune com-
plexes and mononuclear cells on valves causing diffuse leaf-
let thickening. Valvular regurgitation is seen most commonly 
in patients due to leaflet thickening. However, thrombophilia 
testing, including antiphospholipid titers, were negative in our 
patient, deeming this ailment improbable.

Appropriate therapy management of vasculitides, as well as 
close monitoring due to the chronic relapsing nature of these 
inflammatory diseases, requires regular use of validated disease 
activity and damage measurements. In terms of measurement 
of disease activity in vasculitis, the BVAS provides a checklist 
of symptoms and clinical findings occurring in patients with 
active systemic vasculitis is widely used in clinical trials and is 
recommended for clinical practice [15,16]. Stratifying patients 
based on prognosis in order to direct more aggressive therapy 
than those with a better prognosis, the Five Factor Score (FFS) 
has been validated in patients with small and medium vessel 
vasculitis based on the extent of organ involvement [17–19]. 
The FFS is based on 5 clinical items, each accorded 1 point for 
a maximum score of 5: renal insufficiency, proteinuria, central 
nervous system involvement, cardiomyopathy, and severe gas-
trointestinal involvement. At FFS=0 the 5-year survival is 88%. 
When FFS=1, the survival rate is 74%. When FFS >2, the rate 
is 54%. However, it is not validated for Wegener’s granulo-
matosis (WG) and it is not certain whether it can be used as 
a prognostic tool during a disease flare. The FFS is not valu-
able in assessment of general disease activity. BVAS also pro-
vides prognostic information; high BVAS at diagnosis pre-
dicts increased mortality, but it also predicts responsiveness 
to therapy [20,21]. Overall, the treatment recommendation 
algorithm is such that upon new diagnosis of ANCA-positive 
vasculitis, a differentiation should be performed based on or-
gan damage. If no organs are threatened, methotrexate or 
mycophenolate mofetil with glucocorticoid is recommended. 
If organ affection is at hand or life-threatening disease, cyclo-
phosphamide or rituximab with glucocorticoid should be ad-
ministered. If remission, then azathioprine or methotrexate or 

rituximab should be considered. In cases of rapidly progres-
sive renal failure or pulmonary hemorrhage, plasma exchange 
should be considered [22].

This case undoubtedly not only emphasizes the importance of 
a multidisciplinary team approach in identifying the etiology 
of a particular symptom in patients with several co-morbidi-
ties, but also emphasizes the need for the management and 
follow-up of vasculitis to base on an exhaustive evaluation of 
organ failures, assisted by clinical scores that aid physicians 
in their clinical work. One month after surgery, our patient 
underwent clinical control in the cardiology outpatient clinic. 
The patient expressed a substantial improvement in dyspnea, 
interpreted as New York Heart Association (NYHA) II as com-
pared to the outset classification of NYHA III and 2 month af-
ter the operation, it was noted in the pulmonary outpatient 
clinic that the patient expressed a substantial improvement 
in physical capabilities. Prior to the operation, he was able to 
walk 500 m before experiencing fatigue. Now he was able to 
walk several kilometers a day. Pulmonary function testing (spi-
rometry and diffusion analysis) showed no lung capacity im-
provement compared to the test prior to surgery. The patient 
had frequent visits to the heart failure clinic and was meticu-
lously up-titrated in beta blockers and angiotensin-converting 
enzyme (ACE)-inhibitors. Echocardiography one year after sur-
gery exhibited a near-normalization of the systolic function (EF 
was 50% to 55%). Therefore, a substantial symptomatic im-
provement in dyspnea was due to aortic valve implantation. 
In retrospect, there is no doubt that performing an MRI would 
have obtained invaluable information in regard to myocardial 
affection of the ANCA-associated vasculitis in assessing the 
primary etiology behind the heart failure [23–33].

Conclusions

Although the phenomenon of valvular involvement of ANCA-
associated vasculitides is not novel, it is still rare. Patients 
with the vasculitides EPA/CSS and/or GPA/WG rarely pres-
ent with valvular inflammation that causes severe regurgi-
tation. The aortic valve can be involved, although cases have 
also described mitral valve involvement and both valves in-
volved simultaneously.

Patients with vasculitis presenting with worsening of dys-
pnea should not only be suspected to have an exacerbation 
of pulmonary involvement, but also severe valvular involve-
ment should be considered. Due to the multi-organ affection 
of ANCA-positive vasculitides, the clinical implication of this 
case report is that these patients should undergo a regular 
multidisciplinary assessment especially in clinical situations 
when vasculitides respond poorly on treatment or in case of 
disease flare-ups. A systematic evaluation must be obtained 
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when exploring the cause of dyspnea, including evaluation of 
cardiac valves. In general, it is important to stress that proper 
management of vasculitides depends on a solid primary rheu-
matological evaluation of the patient, supported by clinical 
score systems. Follow-ups should be based on the first eval-
uation, followed by annual evaluation or in case of flare-ups, 
where tests are repeated according to sign and symptoms.
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