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Case Report

IgG4-related disease involving coronary and pulmonary arteries:
a case report and literature review
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Background: IgG4-related disease (IgG4-RD) is an inflammation-mediated autoimmune disease
characterized by infiltration of IgG4 plasma cells in target organs, storiform fibrosis and obliterative
phlebitis, accompanied by or without elevated serum IgG4 concentrations. Multiple sites can be involved,
including large vessels. Coronary and pulmonary arteries are less involved, while simultaneous involvement
of coronary and pulmonary arteries is less reported. This case is unique in terms of simultaneous involvement
of coronary and pulmonary arteries in a female patient with possible IgG4-RD and the first review of
relevant domestic literature.

Case Description: This case is a middle-aged female patient with both coronary artery and pulmonary
artery involvement, with cardiac insufficiency as the main manifestation. Cardiac ultrasound revealed the
cardiac insufficiency and abnormal wrapping of multiple arteries. Imaging examinations including coronary
artery computed tomography angiography (CTA), pulmonary artery CTA and cardiac magnetic resonance
imaging (MRI) further confirmed the lesions of the left main coronary artery, anterior descending branch,
circumflex branch and pulmonary artery. Then the patient was diagnosed with possible IgG4-RD. After
glucocorticoid treatment, the patient’s clinical symptoms and cardiac function improved, and her serum IgG4
levels decreased.

Conclusions: When the arterial system is involved in IgG4 disease, it is known as IgG4-related artery
disease. Combined with the case of this patient, this paper reviewed the literature on IgG4-related artery
disease, and searched and summarized the related domestic literature on coronary/pulmonary artery disease

to improve people’s understanding of IgG4-related artery disease.
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Introduction

IgG4-related disease (IgG4-RD) is an inflammation-
mediated autoimmune disease accompanied by elevated
serum IgG4 levels and is involved in almost every
organ system (1). IgG4-RD is characterized by diffuse
lymphoplasmacytic infiltrates and the presence of abundant
IgG4-positive plasma cells within extensive fibrosis,
frequently associated with tumorous swelling and elevated
serum IgG4 concentrations (2). IgG4-RD can involve
multiple organ systems, involving the arterial system is
called IgG4-related artery disease. IgG4-related artery
diseases often involve the abdominal aorta and thoracic
aorta, followed by the ascending aorta, coronary artery,
and renal artery (3). The pulmonary artery, mesenteric
artery, and carotid artery are less involved, and even the
skin, fundus, and other small arteries can be involved.
We report the case of a 55-year-old woman with IgG4-
RD simultaneously involving the coronary and pulmonary
arteries, which is rarely seen clinically. In addition, we also
summarized the relevant literature on IgG4-RD involving
coronary or pulmonary artery in China in the past 10 years,
and found that compared with the male patient, this case
was the first female patient with both coronary artery and
pulmonary artery involvement. We present this case in
accordance with the CARE reporting checklist (available at

Highlight box

Key findings
* IgG4-related artery disease can involve both coronary and pulmonary
arteries.

What is known and what is new?

* IgG4-related artery diseases often involve the abdominal aorta and
thoracic aorta, followed by the ascending aorta, coronary artery
and renal artery. The pulmonary arteries are less involved, even
simultaneous involvement of pulmonary artery and coronary artery
is rarer.

*  We report a case of a 55-year-old woman with IgG4-related disease
simultaneously involving the coronary and pulmonary arteries,
and review the domestic literature on IgG4-related artery disease
involving coronary/pulmonary arteries, in order to improve

people’s understanding of IgG4-related artery disease.

What is the implication, and what should change now?

* This case suggests a possibility of IgG4-related artery disease
in patients with clinical symptoms including palpitation, chest
discomfort and/or other cardiovascular involvements, which
improves people’s diagnostic understanding of IgG4-related artery
disease.
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https://cdt.amegroups.com/article/view/10.21037/cdt-23-
215/rc).

Case presentation

A 55-year-old female patient with nothing unusual in
past history came to Shandong Provincial Hospital with
“palpitations after activity for one and a half years” on
October 15™, 2022. A year and a half prior, the patient
had palpitations accompanied by dyspnea and fatigue after
activity, and the symptoms were relieved after treatment
with nitroglycerin, propranolol and other drugs in a
local hospital. Five months prior, the patient’s palpitation
symptoms worsened. Her cardiac ultrasound examination
showed the following: (I) cardiac insufficiency (left and
right coronary artery involvement); (II) involvement of
the ascending aorta, pulmonary artery and its branches;
(III) secondary pulmonary stenosis; and (IV) mild aortic
regurgitation.

She was admitted to Shandong Provincial Hospital
for further diagnosis and treatment. The patient had
no fever during the course of the disease. The routine
blood test showed white blood cell (WBC) 7.51x10°/L,
hemoglobin (Hb) 91 g/L, blood platelet (PL'T) 390x10°/L,
eosinophilic granulocyte (EO) 0.01x10°/L. The results
showed that C-reactive protein (CRP) was 26.16 mg/L
(normal range of 0-8 mg/L), erythrocyte sedimentation
rate (ESR) was 104 mm/h (normal range of 0-20 mm/h),
interleukin 6 (IL-6) was 9.34 pg/mL (normal range of 0-
7 pg/mL); BNP was 1,197.00 pg/mL (normal range of
<300 pg/mL), IgG4 was 12,800 mg/L (normal range of 30—
1,350 mg/L); her antinuclear antibody (ANA) was positive
with the titer of 1:100, while anti-dsDNA, anti-SSA, anti-
SSB, anti-Sm, anti-UIRNP and ANCA antibodies were
negative. Ultrasound of the salivary glands, including the
parotid and submandibular glands showed no obvious
abnormalities. Ultrasound of superficial lymph nodes did
not show any clearly abnormal enlarged lymph nodes.
Chest computed tomography (CT) showed the widening of
pulmonary artery and thickening of the pulmonary trunk,
left and right pulmonary arteries and ascending aorta wall,
which indicated that further clinical and aortic computed
tomography angiography (CTA) examinations were
recommended. There was no abnormality on abdominal
CT. Cardiac ultrasound showed the following: (I) left
ventricular ejection fraction (LVEF) was 35%; (II) the
aortic root and the ascending aorta were surrounded by
medium echoic substances with diffuse infiltration, with
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Figure 1 Coronary CTA showed soft tissue density lesions in the aortic root and left coronary artery, severe stenosis of multiple lumens in

the left main trunk, anterior descending branch and left lateral branch. The red arrow shows soft tissue density lesions in the aortic root (A).

On (B), soft tissue density lesions with severe stenosis of multiple lumens were seen in LAD as indicated by arrows. On (C), arrows showed

soft tissue density lesions in LCX. CTA, computed tomography angiography; LAD, left anterior descending branch; LCX, left circumflex

branch.

thickness ranging from 1.30 to 1.56 cm; (III) the opening of
the left coronary artery was significantly narrowed, and the
left main trunk, anterior descending branch and proximal
circumflex branch were wrapped and squeezed, which
showed that the echo of the artery wall was enhanced, and
the cavity was narrow. The main pulmonary artery and
the left and right pulmonary arteries were infiltrated and
wrapped by medium/low echoic substances, leading to
stenosis of the left and right pulmonary arteries, mainly
the right pulmonary artery. Coronary CTA showed mild
stenosis of the proximal segment and moderate stenosis
of the mid-distal lumen in the right coronary artery, mild
stenosis at the beginning of the right posterior descending
branch, soft tissue density lesions in the aortic root and
left coronary artery, and severe stenosis of multiple
lumens in the left main trunk, anterior descending branch
and left lateral branch, which are consistent with IgG4-
associated arteritis (see Figure ). Pulmonary artery CTA
showed: (I) uneven thickness of the wall and lumen in the
pulmonary artery, with the first consideration of IgG4-
associated arteritis; and (II) the ascending aorta and aortic
arch were altered. Therefore, an aortic CTA examination
was performed as a necessity to distinguish vasculitis from
intermural hematoma (Figure 2). Contrast-enhanced cardiac
magnetic resonance imaging (MRI) revealed that abnormal
signals in and around the main and pulmonary artery walls,

and a small amount of pericardial effusion (see Figure 3).
According to the 2019 ACR/EULAR International

© Cardiovascular Diagnosis and Therapy. All rights reserved.

Classification Standard for IgG4-RD (4), the patient was
diagnosed with possible IgG4-RD and cardiac insufficiency.
Then, prednisone at 40 mg/day was given, with myocardial
nutrition and metabolic improvement treatment. The
clinical symptoms of the patient were relieved without
any adverse events. One month later, the level of serum
IgG4 was decreased to 5,450 mg/L. On May 12 2023,
the level of serum IgG4 was decreased to 4,380 mg/L, and
echocardiography showed the LVEF was increased to 48%,
and the surrounding wrapping of the ascending aorta, the
main pulmonary artery and the left and right pulmonary
arteries were reduced, with thickness dropping to 1.2 cm. A
longer follow-up is planned, which includes the evaluation
of clinical symptoms, serum IgG4, cardiac ultrasonography
and artery CT.

All procedures performed in this study were in accordance
with the ethical standards of the institutional and/or national
research committee(s) and with the Helsinki Declaration (as
revised in 2013). Written informed consent was obtained
from the patient for publication of this case report and
accompanying images. A copy of the written consent is
available for review by the editorial office of this journal.

Discussion

IgG4-RD is a set of chronic progressive autoimmune
diseases related to IgG4 lymphocytes, characterized by
elevated serum IgG4 levels and infiltration of IgG4 plasma
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Figure 2 Pulmonary artery CTA showed uneven lumen of pulmonary trunk (A), left and right pulmonary artery trunk (B), uneven thickness

of local walls wrapped with soft tissue density lesions. Arrows show soft tissue density lesions surrounding the pulmonary trunk, left and

right main pulmonary arteries. CTA, computed tomography angiography.
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Figure 3 Cardiac MRI showed thickening wall of the ascending aorta and main pulmonary artery, surrounded by slightly shorter T1 and

longer T2 abnormal signals, and significant enhancement on delayed enhanced scan. (A) Left ventricular outflow tract. (B) Main pulmonary

artery. The arrows on (A) and (B) indicate thickened walls of the ascending aorta and pulmonary artery surrounded by abnormal tissue. MRI,

magnetic resonance imaging.

cells in affected tissues with an unclear pathogenesis. IgG4-
RD can involve many systems, such as the lacrimal glands,
salivary glands, pancreas, retroperitoneum, gastrointestinal
tract, liver and gallbladder, lung, kidney, central nervous
system, and cardiovascular system (5). IgG4 disease
involving the arterial system is called IgG4-related artery
disease. In 2008, Kasashima et al. (6) regarded IgG4-
associated inflammatory abdominal aortic aneurysm as

© Cardiovascular Diagnosis and Therapy. All rights reserved.

a special manifestation of IgG4-RD involving the large
blood vessels. With the increasing clinical studies on IgG4-
associated artery diseases in recent years, some scholars
believe that IgG4-RD can also be one of the potential
causes of major vascular diseases.

IgG4-RDs involving coronary arteries or pulmonary
arteries are relatively rare clinically, while simultaneous
involvement of both arteries is even rarer, usually with
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Table 1 A summary of domestic literature on IgG4-RD involved in coronary and pulmonary arteries in the last 10 years in China

Age of

Other affected parts and

Case  Gender onset, years Symptoms IgG4 (g/L) Affected part of artery concomitant disease
1 Female 65 No symptom 10.7 PL of RCA, the proximal  IgG4-related lymph nodes
and middle segment of diseases (neck, mediastinum, hilus
LAD, proximal segment pulmonis), moderately differentiated
of LCX adenocarcinoma of the colon
2-3 Male 54 Paroxysmal chest pain 17.18 Middle segment of LAD, -
proximal segment of RCA
Female 58 Chest distress 10.32 Mid-distal segment of the -
LAD, proximal segment
of the RCA
4 Male 79 Occasional chest distress 17.9 Proximal and middle Retroperitoneal fibrosis
segment of the LAD,
diagonal branch
5 Male 58 Retrosternal discomfort 8.7 LAD, LCX, RCA Autoimmune pancreatitis and
cholangitis
6-10 Male: 4; 62-79 Chest discomfort in 21.2-39.2 LAD of 5 cases, diagonal 1 case with IgG4-related kidney
female: 1 4 cases, chest distress branch of 1 case, LCX of disease, 3 cases with IgG4-related
and chest pain in 3 cases 2 cases, RCX of 2 cases  pancreatitis, and 1 case with IgG4-
related orbital inflammation
1 Male 62 Palpitation, chest distress 9.54 LM, LAD, LCX, RCA Mediastinal lymph nodes
12 Female 51 Intermittent chest distress 8.14 MPA (right outflow tract to —

the opening of the RPA)

IgG4-RD, IgG4-related disease; PL, posterior branches of the left ventricle; RCA, right main coronary artery; LAD, left anterior descending
branch; LCX, left circumflex branch; LM, left main coronary artery; MPA, main pulmonary artery; RPA, right pulmonary artery.

severe clinical symptoms and poor prognosis. The case
here we report is the first female patient of IgG4-RD with
simultaneous involvement of coronary and pulmonary
arteries. The imaging findings of coronary artery and
pulmonary artery CTA were consistent with the typical
IgG4 imaging features reported previously, including diffuse
wall thickening, stenosis and aneurysm (7) (see Figures 1,2).
In this case, we found no other involved system and there
was no evidence of pathological biopsy, so the diagnosis
of this case was not definite. This patient was diagnosed
with possible IgG4-RD according to the proposed
clinical diagnostic criteria for IgG4-related periarteritis/
retroperitoneal lesions (8).

According to literature reports (9), IgG4-related artery
diseases often involve the abdominal aorta and thoracic
aorta, followed by the ascending aorta, coronary artery and
renal artery. The pulmonary artery, mesenteric artery and
carotid artery are less involved, and there are even reports of
the skin, fundus and other small arteries being involved (10).
Although the awareness of IgG4-related artery disease has

© Cardiovascular Diagnosis and Therapy. All rights reserved.

been increasing in recent years, clinical cases are still rarely
reported in China. According to the literature on IgG4-RD
involving arteries published in China in the past 10 years,
there were a total of 11 cases involving coronary arteries
(11-16), mostly of cases in elderly males (8 cases), and
the clinical manifestations were mainly chest discomfort,
chest tightness and chest pain, while there was only one
51-year-old female case who had involvement of the
pulmonary artery (17) (7able 1). No cases involving both the
coronary artery and pulmonary artery have been reported
in China. In this case, a 55-year-old female patient had
both coronary arteries and pulmonary arteries involved,
with cardiovascular system involvement as the main
manifestation, which is rarer clinically.

According to literature reports (18,19), the incidence
of IgG4 involving coronary arteries is not high, mostly
in elderly male patients with atypical clinical symptoms,
such as angina pectoris, myocardial infarction and other
characteristic manifestations of myocardial ischemia.
However, the symptoms are relatively serious, and can
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even lead to sudden cardiac death (20), and the prognosis
is poor. There are relatively few clinical reports on IgG4
involvement of the pulmonary artery, most of which are
manifested as a peri-pulmonary artery mass, pulmonary
artery stenosis and/or dilatation, which can lead to
pulmonary hypertension in severe cases, including dyspnea
after activity, cough, wheezing and other symptoms, and
these symptoms need to be differentiated from pulmonary
embolism or malignant tumor clinically (21,22).

As we know it, IgG4-related artery disease is often
combined with involvement of other organs (23), but there
are also a small number of cases that are only limited to
arteries. Foreign literature has reported that approximately
about 23.9% of patients have isolated coronary arteritis (9).
In Table 1, 3/12 patients had only coronary or pulmonary
artery involvement.

The histopathologic characteristics of IgG4-related
artery disease are chronic inflammatory reactions formed by
infiltration of IgG4-positive plasma cells, which may gradually
infiltrate the intima inward and the perivascular tissues
outward, causing a series of compression symptoms (14).
Histopathological biopsy is an important diagnostic basis
for IgGG4-associated artery disease, but due to the arterial
involvement, the difficulty and risk of biopsy are increased.
Therefore, pathological tissues obtained during surgical
treatment are more clinically common (24,25).

Imaging examinations are important methods for the
finding and diagnosis of IgG4-related artery disease,
especially CT angiography (26-28), and IgG4-related
artery disease is characterized by involvement of single or
multiple vessels, segmental thickening around the vessels,
and formation of a soft tissue density focus, known as the
“Mistletoe sign”. In recent years, it has been reported that
positron emission tomography-CT (PET-CT) contributes
to identifying affected organs and guiding biopsy, and the
images suggest increased fluorodeoxyglucose (FDG) uptake
in thickened arterial walls (29,30). In addition, cardiac MRI
examination can identify myocardial involvement, fibrosis
and other characteristics. The myocardial MRI in this case
showed left ventricular enlargement, increased muscle
trabeculae, and diffuse reduction of myocardial motion
amplitude in all segments of the left ventricle, especially
the front wall, suggesting cardiac insufficiency. Therefore,
myocardial MRI is also helpful for the differential diagnosis
and disease assessment of [gG4-RD.

The diagnosis of IgG4-RD is mainly based on the
2019 ACR/EULAR International Classification Standard.
The diagnosis of IgG4-related artery disease requires

© Cardiovascular Diagnosis and Therapy. All rights reserved.
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a combination of clinical findings, imaging, and biopsy
results. This patient had coronary artery involvement, and
identification of coronary atherosclerosis is necessary: both
may show coronary stenosis and elevated inflammatory
indicators, but coronary atherosclerosis does not form
aneurysms, and IgG4 levels and biopsy results can be used
as the main basis for identification. In addition, differential
diagnosis of IgG4-RD with giant cell arteritis and Takayasu
arteritis is needed: the latter two mainly affect the thoracic
aorta and primary branches of the aorta, especially the
subclavian artery. Pathologically, IgG4-associated vasculitis
is less likely to involve the outer membrane, whereas giant
cell arteritis usually involves severe thickening of the outer
membrane due to the role of inflammatory mediators.

Glucocorticoids are still preferred for the treatment
of IgG4-related arterial diseases, and the therapeutic
effects in most cases are significant. After treatment, the
serum level of IgG4 can be significantly decreased, and
the clinical symptoms can be improved. For some patients
with refractory IgG4-RD, rituximab treatment has been
reported (31). In addition, surgical treatment, including
percutaneous coronary intervention, coronary artery bypass
grafting, and resection of inflammatory pseudotumors, can
be performed for patients with severe disease who have
failed glucocorticoid treatment (7,32).

Conclusions

IgG4-RD can also be one of the potential causes of
major vascular diseases. Therefore, patients with clinical
cardiovascular symptoms should consider the possibility of
IgG4-related artery disease. Early diagnosis and treatment
are crucial for IgG4-related artery diseases. Early detection
and treatment before organ function is affected as far as
much possible can significantly improve the prognosis and
quality of life of patients.
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