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Abstract:

A 77-year-old Japanese woman presented with asymptomatic abdominal lymphadenopathy. Soluble
interleukin-2 receptor (sIL2R) and angiotensin-converting enzyme (ACE) levels were elevated, and a patho-
logical examination of lymph-node biopsies revealed non-caseating granulomas, which was consistent with
sarcoidosis. Fluorodeoxyglucose-positron emission tomography did not show a clear accumulation in the me-
diastinal lymph-nodes or heart. Five months later, she presented with acute progressive heart failure that was
refractory to conventional treatment. Her sIL2R and ACE levels decreased spontaneously over time, without
steroid treatment. Autopsy findings revealed non-caseating granulomas. Cardiac sarcoidosis presenting as
acute, progressive, treatment-refractory heart failure is rare. Steroid therapy after the resolution of inflamma-

tion did not affect the clinical outcome.

Key words: cardiac sarcoidosis, sarcoidosis activity, soluble interleukin-2 receptor (sIL2R), angiotensin

converting enzyme (ACE)

(Intern Med 57: 511-515, 2018)
(DOI: 10.2169/internalmedicine.9148-17)

Introduction

Sarcoidosis is a multi-system inflammatory disease char-
acterized by non-caseating granulomas (1). Sarcoidosis gen-
erally affects the thoracic lymph nodes, lung, eyes, skin, and
heart; intra-abdominal sarcoidosis and abdominal lymph
node involvement are rare (2, 3). The clinical manifestations
of cardiac sarcoidosis are variable. Although cardiac sarcoi-
dosis causes significant morbidity and mortality, it is diffi-
cult to recognize disease activity, characterize its severity, or
predict the outcome (4, 5). Rarely, cardiac sarcoidosis pre-
sents as acute progressive heart failure, that is refractory to
conventional treatment (6, 7).

Certain diagnostic markers are useful for evaluating the
sarcoidosis activity. However, the association between the
clinical course of cardiac sarcoidosis and the level of serum
soluble interleukin-2 receptor (sIL2R) and angiotensin-
converting enzyme (ACE), which have been reported to re-
flect sarcoidosis activity, remains unclear (8-10).

We herein report a case of sarcoidosis that presented with

abdominal lymphadenopathy and high levels of sIL2R and
ACE. Cardiac sarcoidosis was identified later, after these in-
flammatory markers had decreased. The patients’ clinical
course subsequently deteriorated rapidly despite aggressive
therapy.

Case Report

A T7-year-old Japanese woman presented with asympto-
matic abdominal lymphadenopathy, revealed on abdominal
ultrasound. A blood examination demonstrated elevated lev-
els of sIL2R (2,910 U/mL) and ACE (57.9 TU/L). Chest X-
ray showed a cardiothoracic ratio of 44% (Fig. 1). Electro-
cardiography revealed normal sinus thythm and non-specific
T wave abnormalities (Fig. 2). Computed tomography (CT)
revealed lymphadenopathy surrounding the hepatic duct and
hepatic artery (Fig. 1). Fluorodeoxyglucose-positron emis-
sion tomography (FDG-PET) revealed a slight accumulation
within the mediastinal lymph nodes. No FDG accumulation
was observed within the heart or abdominal region. Echo-
cardiography demonstrated good left ventricular (LV) wall
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Figure 1. A: Chest X-ray showed a cardiothoracic ratio of 44%. B: Extensive lymph adenopathy
(white arrow) was observed around the hepatic duct and hepatic artery C: FDG-PET showed a mini-
mal FDG accumulation in the right lower para-bronchial lymph node. No accumulation was observed
within the abdominal lymph nodes (white arrow). D: A pathological examination of the abdominal
lymph nodes revealed non-caseating granulomas.
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Figure 2. A: Electrocardiography 2 months prior to the lymph node biopsy revealed normal sinus
rhythm and T wave abnormalities. B: Electrocardiography recorded upon admission for heart failure
revealed normal sinus rhythm and non-sustained monomorphic ventricular tachycardia.

motion. An open lymph node biopsy was performed six formed.

months later (day 0, Fig. 3). A pathological examination re- Five months after the initial diagnosis of sarcoidosis, she
vealed non-caseating granulomas consistent with sarcoidosis. was admitted to our hospital with a chief complaint of dysp-
(Fig. 1D). The patient denied cardiovascular symptoms, nea of several days duration. Until this time, her condition
hence a detailed cardiovascular examination was not per- had been stable, no electrocardiography or chest imaging
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Figure 3. Serum levels of sSIL2R, ACE and NT-proBNP over time. sIL2R and ACE levels were ele-
vated at the time of the abdominal lymph node biopsy. The serum levels subsequently decreased

spontaneously, without steroid therapy. At the onset of heart failure symptoms, sIL2R was 1,300 U/
mL, and ACE was 3.8 IU/L. NT-proBNP was continuously elevated after the onset of heart failure,

despite aggressive therapy.

had been performed since her previous admission. During
the present admission, she was diagnosed with heart failure
(HF). A physical examination demonstrated a blood pressure
of 94/62 mmHg and a heart rate of 95 bpm in sinus rhythm,
although non-sustained ventricular tachycardia (VT) was ob-
served (Fig. 2). Her height was 153 cm and weight 45 kg.
The cervical, axillary, and inguinal lymph nodes were not
palpable. On a cardiac examination, a Levine III/VI systolic
murmur was auscultated at the left sternal border at the level
of the 4th rib, and trace lower extremity edema was ob-
served. A blood examination demonstrated elevated serum
creatinine (1.14 mg/dL), HbAlc (6.3%), and C-reactive pro-
tein (CRP) (0.9 mg/dL). sIL2R was elevated to 1,300 U/mL
and N-terminal prohormone of brain natriuretic peptide (NT-
proBNP) was elevated to 16,981 pg/mL. Serum ACE was
normal at 3.8 IU/L (Fig. 3). Serum levels of aspartate
aminotransferase (AST), alanine aminotransferase (ALT) and
blood urea nitrogen (BUN) were normal at 35 IU/L, 14 IU/
L and 19.2 mg/dL, respectively. Chest X-ray revealed cardi-
omegaly with blunting of the bilateral costophrenic angles
(Fig. 4A). Echocardiography revealed diffuse LV hypokine-
sis and akinesis of the LV posterior wall without basal inter-
ventricular septum thinning (Fig. 4B). The LV diastolic di-
mension was 44 mm, and the LV ejection fraction was 22%.
Coronary angiography showed no stenotic lesions. A myo-
cardial biopsy from the right ventricular septum did not
show non-caseating granulomas. Thallium scintigraphy re-
vealed an abnormal fixed defect in the lateral region
(Fig. 4C). Gallium scintigraphy showed normal accumula-
tion (Fig. 4D). During her hospitalization, she developed an
advanced atrio-ventricular block and a biventricular car-
dioverter defibrillator (CRT-D) was implanted. She was di-
agnosed with cardiac sarcoidosis and treated with 30 mg/day

of prednisolone. She was also started on standard medical
therapy for HF.

Upon discharge from the hospital, the patient was contin-
ued on prednisolone 10 mg/day. However, despite intensive
medical therapy and CRT-D pacing, she remained New York
Heart Association (NHYA) stage III, and her NT-proBNP re-
mained elevated at 6,221 pg/mL. The level of sIL2R had de-
creased to 411 U/mL and the ACE level was stable at 6 IU/
L. Both serum markers had decreased before the initiation
of steroid therapy. One month later, she presented with or-
thopnea and worsening HF. In addition, the implantable car-
dioverter defibrillator (ICD) had discharged in order to ter-
minate VT. After the in-hospital optimization of medical
therapy, she was discharged on amiodarone 200 mg/day,
prednisolone 12 mg/day, carvedilol 25 mg/day, azosemide
30 mg/day, spironolactone 25 mg/day and enarapril 10 mg/
day. She remained NYHA stage III at discharge. After dis-
charge, during resting activities at home, she developed sev-
eral arrhythmias, including two episodes of VT that were
terminated by CRT-D anti-tachycardia pacing or DC shock.
Twelve months after the diagnosis of sarcoidosis, she col-
lapsed at home. Electrocardiography (ECG) monitoring by
emergency medical services revealed a-systole. Despite ad-
vanced cardiac life support, she was unable to be resusci-
tated. No episodes of VI/VF or ICD discharge had been re-
corded by the CRT-D device. An autopsy examination
(Fig. 5) revealed thinning of the infero-posterior-lateral LV
wall, that was related to the fixed defect region previously
observed on thallium scintigraphy. However, non-caseating
granulomas were not observed. Myocardial fibrosis and lym-
phocyte infiltration on the epicardial side of the left ven-
tricular myocardium were also observed. Non-caseating
granulomas were not observed in the systemic lymph nodes.
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Figure 4. A: Chest X-ray showed cardiomegaly and blunting of the bi-lateral costophrenic angles.
B: Echocardiography demonstrated diffuse left ventricular (LV) hypo-kinesis and LV posterior/pos-
tero-lateral wall a-Kinesis without basal inter-ventricular septum thinning. C: Adenosine stress thal-
lium scintigraphy demonstrated a fixed defect in the lateral region. D: Gallium scintigraphy showed
no pathological accumulation.
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Figure 5. A: Pathological findings revealed wall thinning of the lateral, inferior, and posterior
walls. Histological findings induced fibrosis and lymph cells infiltration, primarily beneath the epi-
cardium. No non-caseating granulomas were observed. B Asteroid bodies (black arrow) were ob-
served in the mediastinal and right hilar lymph nodes.
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However, asteroid bodies were observed in the mediastinal
and right hilar lymph nodes.

Discussion

Sarcoidosis is a systemic, inflammatory granulomatous
disease characterized by non-caseating granulomas. Thoracic
manifestations of the disease are common, but involvement
of the abdominal lymph nodes, liver, or spleen is rare (2, 3).
Warshauer et al. reported that abdominal lymphadenopathy
was found in 31% of sarcoidosis patients, and marked in-
volvement was noted in only 10% (2). In the present case,
abdominal lymphadenopathy was identified incidentally as
an initial finding and diagnosed as sarcoidosis on a biopsy.
At the time of the diagnosis, cardiac symptoms and reduced
wall motion were not observed, although an extensive car-
diac examination was not performed. No other organs were
involved based on the CT and FDG-PET imaging findings.
However, the patient subsequently developed acute progres-
sive refractory heart failure and arrhythmias due to cardiac
sarcoidosis. Cardiac sarcoidosis with abdominal lymphade-
nopathy as an initial symptom is rare, and it can be the dif-
ficult to diagnose cardiac involvement in early stages of dis-
ease.

In this case, both ACE and sIL2R were elevated at the
time of the diagnosis, (57.9 TU/L and 2,819 U/mL, respec-
tively) and remained elevated thereafter (>50 IU/L and
>3,000 U/mL respectively) (Fig. 3). It has been reported that
sIL2R and ACE levels are correlated with the sarcoidosis ac-
tivity and severity. In particular, sIL2R is reported to be a
marker of the severity of pulmonary sarcoidosis and extra-
pulmonary involvement (8-10). However, no previous re-
ports have investigated the clinical usefulness of these mark-
ers or their relation to clinical outcomes in cardiac sarcoido-
sis. In our case, sIL2R and ACE levels were extremely ele-
vated at the time of the initial diagnosis, and prior to the de-
velopment of cardiac symptoms. FDG-PET did not show a
clear accumulation in the mediastinal lymph nodes or heart,
despite the patient having high levels of sIL2R and ACE. As
previously reported, corticosteroid therapy appears to attenu-
ate sarcoidosis related inflammation. However, both serum
markers decreased spontaneously, and had largely normal-
ized by the time prednisolone therapy was initiated. Corti-
costeroid therapy has long-term benefits, particularly in the
prevention of heart failure and preservation of the LV sys-
tolic function (11). In this case, cardiac involvement was not
detected by CT or FDG-PET at the time of the diagnosis,
when ACE and sIL2R values were elevated, and predniso-
lone therapy was started after the ACE and sIL2R levels had

decreased. This timing may help explain the patient’s
corticosteroid-refractory cardiac sarcoidosis.

In order to prevent deleterious outcomes, it may be neces-
sary to start corticosteroid therapy early in patients with car-
diac sarcoidosis. In particular, in patients with elevated lev-
els of ACE or sIL2R, a careful cardiac evaluation and
follow- up are needed.
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