
Steroid pulse therapy was effective for cardiac
sarcoidosis with ventricular tachycardia and systolic
dysfunction

Toshitaka Okabe1*, Tadayuki Yakushiji1, Michiaki Hiroe2, Yuji Oyama1, Wataru Igawa1, Morio Ono1, Takehiko
Kido1, Seitaro Ebara1, Kennosuke Yamashita1, Myong Hwa Yamamoto1, Shigeo Saito1, Koichi Hoshimoto1,
Amemiya Kisaki1, Naoei Isomura1, Hiroshi Araki1 and Masahiko Ochiai1

1Division of Cardiology and Cardiac Catheterization Laboratories, Showa University Northern Yokohama Hospital, Yokohama, Japan; 2National Center for Global Health and
Medicine, Tokyo, Japan

Abstract

A 32-year-old man presented with palpitation. He was diagnosed with pulmonary sarcoidosis by lung biopsy. The electrocar-
diogram showed first-degree atrioventricular block and complete right bundle branch block (CRBBB). We planned to examine
laboratory data, echocardiography, Holter monitoring, and gallium-67 scintigraphy. Before he went through all these exams,
he developed ventricular tachycardia. After defibrillation was performed, his electrocardiogram revealed complete atrioven-
tricular block. We observed elevation of serum angiotensin-converting enzyme levels. In addition, both of gallium-67 scintig-
raphy and 18F-fluorodeoxyglucose positron emission tomography showed abnormal uptake in the ventricular septum. We
diagnosed the patient with cardiac sarcoidosis associated with these arrhythmias. We started treatment with methylprednis-
olone pulse therapy (1 g daily). After 3 days of steroid pulse therapy, we administered prednisolone 30mg daily. On day 15,
electrocardiogram changed from complete atrioventricular block to first-degree atrioventricular block and CRBBB. He was
discharged with no progression with cardiac sarcoidosis for 2 years.
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Introduction

Cardiac sarcoidosis is a rare but life threatening risk factor of sar-
coidosis. It may present with various manifestations including
ventricular tachycardia (VT), atrioventricular (AV) block, and
congestive heart failure. Sarcoidosis is a multisystem granulo-
matous disease of unknown aetiology. Noncaseating granulo-
mas are the pathological hallmark of sarcoidosis and are most
often associated with pulmonary and lymph node involvement
but they may also involve the heart, liver, spleen, skin, eyes, or
other organs and tissues.1 Steroid therapy is the first line agent
for cardiac sarcoidosis. It is presumed that the substrate for ar-
rhythmias includes inflammation and following fibrosis because
of sarcoidosis as well as acute fulminant myocarditis. Complete

AV block because of cardiac sarcoidosis recovered to normal si-
nus rhythm after corticosteroid therapy in 57%.2,3 On the other
hand, a systemic review demonstrated that corticosteroids
might have little benefit on VT from cardiac sarcoidosis.4

We experienced a case of cardiac sarcoidosis associated with
VT and complete AV block successfully treated with steroid
pulse therapy. In the early phase of inflammation, immunosup-
pressive therapy including steroid might be effective for cardiac
sarcoidosis with arrhythmia and left ventricular dysfunction.

Case report

A 32-year-old man visited our hospital complaining of palpita-
tion. Initial onset of the symptom occurred 5 days ago. The
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electrocardiogram showed first-degree AV block and com-
plete right bundle branch block (CRBBB) (Figure 1A). He was
diagnosed with pulmonary sarcoidosis by lung biopsy a few
years ago. We suspected cardiac sarcoidosis and evaluated
laboratory data, echocardiography, Holter monitoring, and
gallium-67 scintigraphy. One week later, he developed palpi-
tation and was taken to our hospital by ambulance. The elec-
trocardiogram showed VT (heart rate 231/min) (Figure 1B).

His blood pressure was 111/72mmHg and consciousness
was clear. Chest X-ray did not show any congestion. After
defibrillation was successful with 200 J, his electrocardiogram
showed complete AV block (Figure 1C). Amiodarone infusion
was started to prevent VT. Temporary pacemaker was placed
and coronary angiography was performed with negative
results. Left ventriculography showed diffuse hypokinesis.
The echocardiography also showed a reduced left ventricular

Figure 1 Electrocardiogram. A is the initial electrocardiogram. It showed first-degree atrioventricular block, complete right bundle branch block, and
premature ventricular contractions. B is the electrocardiogram when he developed ventricular tachycardia. C is the electrocardiogram after defibrilla-
tion was successful with 200 J. It showed complete atrioventricular block. D is the electrocardiogram after being on steroid therapy for 2 weeks. It
changed from previous complete atrioventricular block to first-degree atrioventricular block and complete right bundle branch block.
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ejection fraction (24%) with septal thinning. Other imaging
modalities were performed to further evaluate his heart.
Gallium-67 scintigraphy demonstrated an abnormal uptake
in the heart (Figure 2A). The 18F-fluorodeoxyglucose positron
emission tomography (FDG-PET) also demonstrated abnormal
accumulation at ventricular septum (Figure 3). With regard
to laboratory data, serum angiotensin-converting enzyme
(ACE) level and serum calcium level were elevated (25.2U/L
and 10.2mg/dL, respectively). We therefore diagnosed cardiac
sarcoidosis associated with VT and complete AV block based

on guidelines established in 2006 by the Japanese Ministry
of Health and Welfare.5

Methylprednisolone was administered intravenously at a
dose of 1 g per day for 3 days as a steroid pulse therapy. From
day 4, prednisolone was orally administered 30mg per day.
Amiodarone was continued by oral administration. On day
7, echocardiography showed improvement of left ventricular
ejection fraction to 53% and septal thinning remarkably im-
proved. Serum ACE level decreased to 12.9U/L. After being
on steroid therapy for 2weeks, electrocardiogram changed

Figure 1 Continued
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from previous complete AV block to first-degree AV block and
CRBBB (Figure 1D). On day 21, gallium-67 scintigraphy was
performed to assess the sarcoidosis activity after steroid ther-
apy and showed no uptake in the heart (Figure 2B). His tem-
porary pacemaker was removed and he was discharged from
the hospital after a total stay of 27 days. He has been
followed for 2 years with no recurrence of VT, complete AV
block, or left ventricular dysfunction.

Discussion

Several case reports demonstrated the efficacy of steroid in
the treatment of cardiac sarcoidosis. Small-sized retrospec-
tive studies showed that steroid improved nearly 50% of car-
diac sarcoidosis patients with complete AV block.2,3

Chapelon-Abric et al. demonstrated that clinical response to
prednisolone was limited to the early stage of cardiac

Figure 2 Gallium-67 scintigraphy. A is the image of gallium-67 scintigraphy that demonstrated an abnormal uptake in the heart before steroid therapy.
B is the image of gallium-67 scintigraphy that showed no uptake in the heart after steroid therapy.
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sarcoidosis.6 In addition, other studies suggested that steroid
was less effective in cardiac sarcoidosis patients with severe
left ventricular dysfunction.7

Gallium-67 scintigraphy showed abnormal uptake in the
heart, which is associated with the inflammatory activity of sar-
coidosis.8 We also performed FDG-PET to assess inflammatory
activity, which is more sensitive than gallium-67 scintigraphy.9

In our case, inflammation from cardiac sarcoidosis was ini-
tially apparent according to the findings of both gallium-67

scintigraphy and FDG-PET. After steroid pulse therapy and
following oral steroid administration, abnormal findings
disappeared in gallium-67 scintigraphy. It is considered that
steroid pulse therapy was markedly effective because our
case was in the early active phase of inflammation from
sarcoidosis.

In patients with some autoimmune disease such as sys-
temic lupus erythematosus and IgA nephropathy, steroid
pulse therapy was more effective than conventional steroid
oral administration. In the early phase of inflammation, ste-
roid pulse therapy immediately suppressed the inflammation
in glomerulus.10 Regarding steroid pulse therapy for cardiac
sarcoidosis, this is the first case report in which steroid pulse
therapy was effective in patient with cardiac sarcoidosis in
active inflammation phase. Because cardiac sarcoidosis is a
rare disease, large-scale randomized controlled trial is difficult
to perform.

We experienced a very rare case of cardiac sarcoidosis in
which steroid pulse therapy was remarkably effective for
complete AV block and VT. This case suggested that in the
early phase of inflammation, immunosuppressive therapy in-
cluding the steroid pulse therapy might be a feasible treat-
ment option for cardiac sarcoidosis with arrhythmia and left
ventricular dysfunction.
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Figure 3 18
F-fluorodeoxyglucose positron emission tomography. The im-

age of 18F-fluorodeoxyglucose positron emission tomography showed ab-
normal accumulation at ventricular septum before steroid therapy.
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