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Abstract: Granulomatosis with polyangiitis (GPA) is a necrotizing granulomatous vasculitis classified as an autoimmune small-
vessel vasculitis. Clinically, approximately 80% of affected organs in GPA involve the upper/lower respiratory tract and kidneys,
with cardiovascular system involvement being rare. Here, we report a case of a 50-year-old female patient who presented with
sudden-onset chest pain lasting for 1 hour. The patient had normal body temperature, and markers of infection such as C-reactive
protein and erythrocyte sedimentation rate were within normal limits. Electrocardiography revealed ST-segment elevation in
inferior, precordial, and posterior leads. Emergency coronary angiography showed no significant obstructive disease, prompting
consideration of vasospastic angina given the patient’s recurrent chest pain symptoms and findings on laboratory and imaging
studies. The patient underwent treatment including coronary vasospasm antagonists and immunomodulation, resulting in clinical
improvement and subsequent discharge. During a 7-month follow-up period, the patient did not experience any further adverse
cardiovascular events.
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Introduction

Granulomatosis with polyangiitis, also known as Wegener’s granulomatosis, is a necrotizing vasculitis that affects the ears,
nose, and upper and lower respiratory tract. It primarily targets small to medium vessels and has the potential to affect vital
organs.1 In clinical presentation, 80% of patients exhibit respiratory tract, kidney, mucous membrane, skin, eye, and nervous
system involvement.> GPA is linked to anti-neutrophil cytoplasmic antibodies (ANCA) and typically manifests as cytoplas-
mic ANCA positivity (C-ANCA) or anti-proteinase 3 (anti-PR3) antibody positivity.> Additionally, GPA can impact the
heart, cardiovascular manifestations in GPA may include pericarditis, myocarditis, coronary artery disease, and less
frequently, coronary Vasospasm.“’5 The prevalence of cardiovascular involvement in GPA varies, with some studies reporting
it in up to 30-50% of patients. Coronary vasospasm, however, remains an exceptionally rare presentation. Here, we report
a case of vasospastic angina triggered by granulomatosis with polyangiitis for the first time, showcasing various aspects of
this systemic disease, such as a thorough clinical history, specialized knowledge comprehension, engagement of
a multidisciplinary team (MDT), and the critical nature of prompt intervention during severe symptoms.
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Case Presentation
We report the case of a 50-year-old woman transferred to our hospital from an external facility due to acute-onset chest
pain at 23:00. The electrocardiogram (ECG) conducted at the external facility displayed ST-segment elevation in the
inferior, anterolateral, and posterior leads (refer to Figure 1), prompting the initiation of dual antiplatelet therapy (aspirin
+ ticagrelor). The patient had a history of bilateral peroneal neuropathy of unknown origin over several years and
a cerebral hemorrhage 6 years prior, necessitating decompressive craniotomy. The patient is 160 cm tall and weighs
58 kg. She had well-managed hypertension (Long-term oral administration of diltiazem tablets) with no family history of
coronary artery disease, and lacked traditional risk factors such as alcohol use, smoking, diabetes, or dyslipidemia. The
case report was approved by the patient through the signed informed consent form and by the Enshi Tujia and Miao
Autonomous Prefecture Central Hospital hospital’s ethics committee, thus meeting the ethical review standards.
Physical examination, including cardiovascular evaluation, revealed no notable findings upon admission. Subsequent ECG
indicated persistent ST-segment elevation in the inferior, anterolateral, and posterior leads (see Figure 2). The patient continued to
experience severe retrosternal squeezing pain combined with dyspnea. Laboratory assessments unveiled elevated levels of
troponin T (50 ng/l) and myoglobin (89 ng/L). The dynamic follow-up of biomarkers after hospitalization is depicted in Figure 3.
Complete blood count, liver and renal function tests, and lipid profile results were all within normal ranges, while inflammatory
markers (C-reactive protein, erythrocyte sedimentation rate) returned negative. Bedside echocardiography demonstrated
a normal left ventricular ejection fraction (64%) with segmental wall motion irregularities in the inferior and posterior walls.
The patient’s condition rapidly deteriorated upon admission, culminating in a diagnosis of acute inferior myocardial
infarction based on clinical symptoms and auxiliary tests. Emergency coronary angiography, as shown in Figure 4,

Figure | The patient’s electrocardiogram from an external hospital shows ST-segment elevation in the inferior wall, anterior lateral wall, and posterior wall leads.
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Figure 2 The pre-PCl electrocardiogram of the patient shows ST-segment elevation in the inferior wall, anterior lateral wall, and posterior wall leads, with no significant
change compared to the electrocardiogram from the external hospital.
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Figure 3 Dynamic follow-up of biomarkers.

Figure 4 Coronary angiography shows non-obstructive coronary arteries.

displayed normal findings. The patient’s angina was alleviated through intracoronary administration of nitrates. With no
hemodynamic abnormalities detected in the angiography and the relief of chest pain symptoms by calcium channel
blockers, along with an ST segment elevation >0.1 mV on the ECG, it suggests that the patient’s angina symptoms could
be attributed to coronary artery spasm. Following the procedure, symptomatic management involving continuous
nicorandil infusion and antiplatelet therapy was initiated, leading to hemodynamic improvement. Serial troponin
I levels decreased to 1498 ng/l.

Nevertheless, the patient encountered recurrent chest pain progressing to cardiogenic shock 3 days later, with troponin
T levels exceeding 2000 ng/l. The patient underwent tracheal intubation, mechanical ventilation, and received vasopres-
sor support for prompt resuscitation. While under mechanical ventilation, sedation was maintained through the admin-
istration of sedatives. Subsequently, her chest pain escalated in frequency. Further imaging studies, including PET-CT and
myocardial perfusion scintigraphy, were carried out to investigate the etiology of recurrent coronary vasospasm,
revealing increased myocardial metabolism in the left ventricular septum, lateral wall, and inferoapical region indicative
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of ischemia (Figures 5 and 6). Myocarditis-induced coronary vasospasm was initially suspected, although the patient did
not exhibit recent symptoms of viral infection and was thoroughly evaluated to rule out viral myocarditis, including
virological examination, as well as other infections like tuberculosis. In addition, systemic Lupus Erythematosus (SLE)
was considered in the differential diagnosis due to overlapping clinical features such as vasculitis and systemic

symptoms. However, the absence of specific diagnostic criteria for SLE, including a negative anti-nuclear antibody

Figure 5 Cardiac PET-CT suggests: diffuse elevated myocardial metabolism in the interventricular septum, lateral wall, and inferior wall-apical myocardium; patchy mild
metabolism in the right ventricular epicardial region; increased metabolism in the proximal segment of the right coronary artery; mild increase in metabolism in the distal
segment of the left circumflex artery, suggestive of myocardial inflammatory changes.
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Figure 6 Myocardial nuclear imaging reveals perfusion-metabolism mismatch in the apical and middle-inferior walls of the heart.
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(ANA) test and the lack of clinical manifestations typically associated with SLE, such as malar rash and photosensitivity,
led to its exclusion. Consequently, the definitive diagnosis established was GPA.

During the assessment of the coronary vasospasm etiology, the patient complained of escalating right lower limb pain
since admission. Despite analgesic treatment, her symptoms persisted. Electromyography of the lower limbs confirmed
bilateral peroneal nerve damage. A neurology consultation was sought, and comprehensive testing for ANCA and anti-
nuclear antibodies spectrum revealed positivity for anti-neutrophil cytoplasmic antibodies targeting proteinase 3.
Granulomatosis with polyangiitis-induced vasospastic angina was considered. Due to the patient’s frail health, she
declined biopsy. Following diagnosis and literature review, treatment with diltiazem + glucocorticoids + immunoglobulin
modulation therapy was initiated, resulting in decreased frequency of chest pain attacks and alleviation of right lower
limb pain. The patient was discharged on the 14th day with a favorable outcome and instructed to maintain oral
prednisolone therapy. Over the subsequent 7 months, she did not experience any further adverse cardiovascular events.
We confirm that written consent has been obtained from the patients mentioned in this case report for the publication of
their details and accompanying images. The consent form is available for review upon request.

Discussion

GPA formerly known as Wegener’s granulomatosis, is an autoimmune vasculitis categorized as antineutrophil cytoplas-
mic antibody-associated vasculitis (AAV), which also encompasses cosinophilic granulomatosis with polyangiitis
(EGPA) and microscopic polyangiitis (MPA).® GPA, the most prevalent subtype of AAV, is identified by the presence
of c-ANCA and antibodies against proteinase 3, leading to necrotizing granulomatous vasculitis mainly affecting medium
to small-sized vessels.” GPA is relatively uncommon, with an incidence of 5 cases per 100,000 individuals in Europe,
higher in Northern Europe, and predominantly affecting Caucasians, showing no gender bias, with an average onset age
of about 40 years.® The etiology of GPA remains unclear, although genetic predisposition, environmental factors,
microbial infections, medications, novel coronavirus infection, vaccination, and hematopoietic stem cell transplantation
are suggested as contributing factors.” The pathogenesis of GPA is associated with deficiencies in innate and adaptive
immunity, B-cell dysfunction, and the pathogenic production of antineutrophil cytoplasmic antibodies (ANCAs)."”

Our research identifies the first documented case in medical literature of GPA causing coronary artery vasospastic
angina. Previous research indicates that 76% of GPA cases are positive for C-ANCA antibodies, 82.2% for PR-3 ANCA
antibodies, 13% for P-ANCA antibodies, and 8.1% for MPO-ANCA antibodies. In severe GPA affecting multiple
systems, the rates of positivity for C-ANCA and PR-3 ANCA rise to 78% and 76%, respectively.'""'* GPA can impact
various organ systems, such as the skin, joints, pericardium, heart, eyes, and peripheral nervous system.13 Further
investigation of the patient’s medical history revealed initial peripheral nervous system involvement leading to
a multidisciplinary consultation. Laboratory tests confirmed PR-3 positivity, resulting in a GPA diagnosis.

Prior to the introduction of glucocorticoids and other immunosuppressive agents, the prognosis for GPA was bleak,
with untreated systemic cases often resulting in fatality.'* Currently, a treatment regimen combining glucocorticoids and
cyclophosphamide has achieved remission in over 80% of patients, significantly reducing the five-year mortality rate to
10-15%."> Recent research suggests the utility of intravenous immunoglobulin therapy for refractory or relapsing GPA
cases.'® Due to our patient’s recurrent episodes of coronary artery vasospasm, we opted for a treatment approach
incorporating glucocorticoids and immunoglobulins. Subsequent monitoring confirmed the treatment’s effectiveness.

Our patient had a history of neuropathy and presented with chest pain, displaying electrocardiographic evidence
indicative of ST-segment elevation myocardial infarction. However, coronary angiography revealed no significant
stenosis, while PET-CT and myocardial perfusion scintigraphy exhibited diffuse myocardial hypermetabolism.
Administration of calcium channel blockers alleviated the patient’s chest pain episodes. Following comprehensive
consultations and diagnostic medication, the patient was ultimately diagnosed with coronary vasospastic angina.
Cardiac involvement in GPA is infrequent, characterized by manifestations like pericarditis, myocarditis, valvular issues,
conduction abnormalities, myocardial infarction, and heart failure.'”*' Research indicates that cardiovascular involve-
ment in ANCA-associated vasculitis is a harbinger of poor prognosis and increased mortality rates.*>*

Certainly, our case report has several limitations. Firstly, we did not utilize IVUS (intravascular ultrasound) or OCT
(optical coherence tomography), which restricted a detailed assessment of coronary artery lesions. Additionally, we did
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not perform ergonovine or acetylcholine provocation tests, which are crucial for evaluating coronary vasospasm. The
absence of these diagnostic methods may have affected the accuracy of our diagnosis of coronary vasospasm. Moreover,
the study is based on a single case, limiting the generalizability of the findings and lacking long-term follow-up data. As
a result, our observations suggest a potential association rather than a definitive causal relationship. Future research
should involve a larger number of cases, diverse diagnostic tools, and extended follow-up to better validate and
understand the complexities in this area.

Our case study sheds light on a rare occurrence where granulomatosis with polyangiitis (GPA) can trigger angina through
coronary artery spasm, underscoring the significance of a thorough evaluation of GPA’s systemic effects. This discovery not
only broadens the array of clinical presentations associated with GPA but also advises healthcare providers to contemplate
GPA as a potential diagnosis in cases of analogous symptoms, facilitating timely and precise diagnosis and intervention.

Disclosure
The authors report no conflicts of interest in this work.
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