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Isolated cardiac sarcoidosis is a generally accepted disease condition, and the low yield of endo-
myocardial biopsy because of patchy involvement is also well known. However, current guide-
lines still require histologic confirmation of granuloma for the diagnosis of cardiac sarcoidosis,
either in myocardial or extra-cardiac tissues. Therefore, only a presumptive diagnosis of chronic
multifocal myocarditis of unknown origin can be made in a large number of patients in whom
the only considerable diagnosis is cardiac sarcoidosis based on current knowledge. Even if these
patients are treated with the same treatment scheme as that for cardiac sarcoidosis, which may
not cause harm in the absence of a definite diagnosis, the true spectrum of cardiac sarcoidosis
could not be determined for deciding the optimal treatment strategy. In addition, the current
recommendations for dose, duration of initial steroid therapy, and treatment in patients who did
not respond to initial steroid therapy are not easy to follow in real-world practice. We would like
to propose a scoring system for the diagnosis of cardiac sarcoidosis and suggest our adoption or
modification of the diverse current recommendations.
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1 | INTRODUCTION

Sarcoidosis is a multisystem granulomatous disease characterized by
the presence of noncaseating granuloma in the involved organ.'?
Except for a rare acute presentation,®* sarcoidosis is a chronic pro-
gressive disease, most frequently involving the lungs. Despite the
higher incidence of myocardial involvement in autopsy series,” clini-
cally apparent cardiac sarcoidosis is reported to be seen in only 5% to
10% of patients with systemic sarcoidosis.>”

Cardiac involvement can be diagnosed directly with endomyocar-
dial biopsy. However, myocardial involvement in sarcoidosis is patchy
in nature rather than diffuse. Therefore, the diagnostic yield of endo-
myocardial biopsy has been reported to be only approximately
20%.%? Thus, in most cases, the diagnosis of cardiac sarcoidosis is
made when the patient demonstrates histologically confirmed extra-
cardiac sarcoidosis and has nonhistologic clues of cardiac involvement.
These patients are called the “clinical diagnosis group” in widely cited
articles.'712 The strategy works only in the presence of extracardiac
sarcoidosis; however, several studies have suggested the presence of

7,13,14

isolated cardiac sarcoidosis in which the diagnosis of

extracardiac sarcoidosis cannot be made. Therefore, diagnostic criteria
for isolated cardiac sarcoidosis not requiring histologic confirmation of
noncaseating granuloma in the myocardium are needed.

In addition to the clinical dilemma in diagnosing cardiac sarcoido-
sis, various therapeutic issues should be raised for discussion, includ-
ing the (a) usefulness of steroid treatment in cardiac sarcoidosis,
(b) initial dose of steroid and treatment strategy, (c) effect of steroid
on left ventricular (LV) function and atrioventricular (AV) conduction
recovery, and (d) indication for implantable cardioverter defibrillator
(ICD) insertion.

2 | DIAGNOSIS

2.1 | Clinical need for new criteria for cardiac
sarcoidosis

Nowadays, isolated cardiac sarcoidosis is a generally accepted disease
condition. Kandolin et al*® reported that 63% of cardiac sarcoidosis

cases showed isolated myocardial involvement. They only included
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histologically confirmed cases, including some explanted cases during
transplantation or autopsy. Had they included patients with cardiac
sarcoidosis in whom histologic confirmation could not be made, the
proportion of isolated cardiac sarcoidosis might have increased
further.

We prospectively collected 27 patients whose clinical and labora-
tory findings suggest chronic multifocal patchy myocarditis without
other possible causes except cardiac sarcoidosis. A total of 24 patients
underwent biopsy. Notably, a single patient may undergo one or two
biopsy procedures. Of these patients, 1 underwent liver biopsy,
11 underwent hilar lymph node (LN) biopsy, and 21 underwent endo-
myocardial biopsy. Among these patients, granulomas were found in
the liver biopsy of a patient who was suspected to have liver involve-
ment, whereas one patient showed granuloma and another patient
showed scattered histiocytes in 11 hilar LN biopsies. Of the
21 patients who underwent endomyocardial biopsy, granuloma was
observed only in one patient (1 of 21, 4%).

Hilar LN is the most likely site for the histological diagnosis of
extracardiac sarcoidosis. Twenty-five patients were screened for the
presence of hilar LN enlargement; however, only 10 patients (40%)
showed hilar LN enlargement (the presence of any LN = 1 cm in diam-
eter). Granuloma was seen only in one patient, and another patient
showed scattered histocytes.

If the diagnosis is made solely on the basis of most recent guide-
lines from the Heart Rhythm Society (HRS),*? only three patients can
be diagnosed as having cardiac sarcoidosis (assuming scattered histio-
cytes in hilar LN biopsy equivalent to the presence of granuloma in
the diagnosis of sarcoidosis); hence, 24 patients were classified as
having unknown inflammatory myocarditis. The guidelines suggested
by the Japanese Ministry of Health and Welfare JMH)© and later
revised by the Japanese Society of Sarcoidosis and Other Granuloma-
tous Disorders (JSSOG),'* allow clinical diagnosis and histologic con-
firmation for the presence of extracardiac sarcoidosis. However, the
known clinical symptoms and signs that suggest a diagnosis of extra-
cardiac sarcoidosis are rather scarce and insufficient. Two patients
complained of Raynaud's phenomenon, and another patient was sus-
pected to have interstitial lung disease based on chest CT findings;
however, these conditions were insufficient to make a diagnosis of
extracardiac sarcoidosis.

The criteria suggested by the JMH/JSSOG and HRS did not con-
sider the presence of isolated cardiac sarcoidosis. The recently sug-
gested electrogram-guided biopsy may increase the vyield of
endomyocardial biopsy, which may solve the current problem in the
diagnosis of isolated cardiac sarcoidosis. However, at present, it seems
useful to identify relatively diffuse lesions as fibrosis in myocarditis or
fatty infiltration in arrhythmogenic right ventricular dysplasia (ARVD),
rather than specifically identifying a granuloma.'® Therefore, clinically
relevant criteria especially in diagnosing isolated cardiac sarcoidosis
are needed. In our opinion, for patients suspected of having chronic
inflammatory myocarditis and who showed patchy involvement at
multiple locations, without other suspected possible causes, diagnosis
of probable cardiac sarcoidosis can be reasonably made. During the
period when we prospectively collected 27 patients, 7 patients under-
went the same diagnostic workup. In these seven patients, we could

not confidently diagnose multifocal patch inflammation mainly
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because some test results were equivocal. We scored positive finding
on an individual imaging study, focal fibrosis in endomyocardial
biopsy, and findings suggesting systemic involvement as 1, assuming
the equivocal finding as positive. Among the imaging studies, we
weighed 18-Fluoro-2-deoxyglucose positron emission tomography
(FDG-PET) findings, which were scored either 1 or 2. Among these
27 patients, score was 4 or higher, and less than 4 in 7 patients. Score
of 4 or higher in diagnosing cardiac sarcoidosis might be higher than
optimal, which may lower the sensitivity and let the patients undergo
unnecessary diagnostic tests. However, in preceeding to treatment,
we think that specificity is more important than low sensitivity or per-

forming unnecessary tests (Figure 1).

2.2 | Electrocardiogram(EKG)

In addition to the several nonspecific EKG findings, patients with car-
diac sarcoidosis may experience symptomatic conduction distur-
bances or ventricular arrhythmias. Holter monitoring is sometimes
needed to reveal the electrocardiographic abnormality that is not
apparent with resting 12-lead EKG. In the diagnostic viewpoint, EKG
findings have been widely neglected as they have poor sensitivity.
The presence of epsilon waves does not necessarily lead to the diag-
nosis of arrhythmogenic right ventricular dysplasia(ARVD), which is
reportedly seen in patients with cardiac sarcoidosis.®® However,
minute EKG findings can sometimes lead to further diagnostic tests
and can result in a diagnosis of cardiac sarcoidosis; otherwise, the dis-

ease might be missed (Figure 2).

2.3 | Echocardiogram

Except for very rare cases of increased LV wall thickness mimicking
hypertrophic cardiomyopathy,'”18 the classic echocardiographic find-
ing is multiple regional wall motion abnormalities (RWMAs) that do
not match the coronary artery territory, which indicates nonischemic
multiple RWMAs. Depending on the extent of sarcoid involvement,
multiple patchy sarcoid involvement does not always result in multiple
RWMAs. Moreover, the nonischemic nature of RWMAs based on the
unusual coronary artery territory is rather difficult to determine even
for an expert echocardiographer, especially when the RWMA is con-
fined to a single coronary artery territory. CT coronary angiography
and cardiac magnetic resonance (CMR) imaging are helpful in this situ-
ation. CMR provides direct evidence of multiple patchy nonischemic
involvement of the myocardium, in contrast to the indirect evidence
of the nonischemic nature of RWMA based on a normal CT coronary
angiogram. However, a CT coronary angiogram can provide additional
information about the presence of hilar lymphadenopathy and the
possible site for biopsy.

Among the RWMA, thinning of the basal anterior septum seems
to be rather specific to cardiac sarcoidosis, although the exact speci-
ficity of this finding has not been elucidated. However, considering
only at this echocardiographic finding may lead to missed diagnosis in
a large number of patients, as the reported incidence of this finding is
only 20% to 28%.172° |n our 27 patients, the involvement of the basal
anterior septum, including scarring and thinning (Figure 3), had a much
higher incidence of 48% (13 of 27).
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Echo finding:
RWMA unusual for coronary artery territory or mimicking ARVD

CMR: Multiple patch mid wall or subepicardial delayed enhancement
FDG-PET: single focal

FDG-PET: multiple patch

.Endomyocardial Bx histology: focal fibrosis

Associated clinical findings

B RN R R

Pre-requisition;
« Not associated with known genetic mutation in ARVD, in patient with echocardiographic

features mimicking ARVD
+ Not a carrier state of hereditary myopathy. e.g. Duchenne’s or Baker’'s muscular

dystrophy

Findings suggesting systemic involvement but not amendable to biopsy include:

* Uveitis or its possible sequelae

+ Raynaud's syndrome

+ Interstitial pneumonia

« Interstitial lung disease

+ Neurologic signs with possible CNS involvement of sarcoidosis

FIGURE 1 Ciriteria for probable cardiac sarcoidosis. ARVD, arrhythmogenic right ventricular dysplasia; CMR, cardiac magnetic resonance; CNS,
central nervous system; FDG-PET, 18-Fluoro-2-deoxyglucose positron emission tomography; RWMA, regional wall motion abnormality

[10 mmymV

FIGURE 2 Clinical usefulness of resting EKG finding. A, Wall motion abnormality at the basal anterior septum (arrow) was not apparent. Only
high echogenicity compared with the rest of the anterior septum is noted. B and C, Resting EKG showing first-degree AV block with a wide QRS
complex. As a cause of PR prolongation, the possibility of a tri-fascicular block should be considered. D, Holter monitor showing intermitted
complete AV block with wide QRS escape beats suggesting an infra-His block. Therefore, it is not relevant to think that a first-degree AV block as
a conduction delay at the AV node and an infra-His AV block exist separately. E, EKG findings in this patient suggest that a certain pathologic
lesion is most likely present at the basal anterior septum (arrow in A). Therefore, even the tiny mid-wall delayed enhancement at the basal
anterior septum shown here, otherwise neglected, should be considered as a pathologic delayed enhancement. AV, atriventricular; EKG,

electrocardiogram; PR, PR interval; QRS, QRS complex
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FIGURE 3

Involvement of the basal anterior septum in cardiac sarcoidosis. A and B, Thinning of the anterior septum at the mid-ventricular and

basal levels. C, Wall thinning is not apparent. Only high echogenicity is noted. D and E, In addition to wall motion, subendocardial or transmural

fibrosis is suspected. F, Wall thinning limited to the basal anterior septum

In addition to the role of echocardiography in the diagnosis of car-
diac sarcoidosis, echocardiography is mandatory for monitoring LV
function in patients with cardiac sarcoidosis.

Recently, several studies?'?? have reported diagnostic ambiguity
between cardiac sarcoidosis and ARVD. Therefore, in cases echocar-
diographically suggestive of ARVD, the possibility of cardiac sarcoido-
sis should be considered, and histologic or genetic evidence should be
sought for the differential diagnosis. In one patient with cardiac sar-
coidosis who underwent cardiac transplantation, serial echocardiogra-
phy before transplantation showed that the right ventricular
(RV) morphology became similar to that of ARVD over time, and histo-
logical examination of the explanted heart showed fatty tissue

replacement mimicking ARVD (Figure 4).

2.4 | Cardiac magnetic resonance

In addition to the evaluation of wall motion in cine CMR, multiple non-
ischemic pattern delayed enhancements (DEs)?>%* are useful in the
diagnosis of cardiac sarcoidosis. It is not unusual to see DEs in seg-
ments without RWMA. Therefore, DE evaluation seems more sensi-
tive than other methods used in the past to detect cardiac
involvement? in sarcoidosis.

Applications of various techniques in CMR?® have been studied in
cardiac sarcoidosis, such as the presence of myocardial edema in
T2-weighted images or T1 mapping to further characterize and quan-
titate myocardial fibrosis.?”” However, despite the large number of
publications suggesting the usefulness of these techniques, whether
these techniques significantly upgrade the usefulness of CMR in real-

world practice remains to be seen.

In addition to its diagnostic utility, the usefulness of CMR in the
assessment of arrhythmic risk and evaluation of response to therapy

is a hot topic of recent investigations.

2.5 | 18-Fluoro-2-deoxyglucose positron emission
tomography

Unusual utilization of glucose as an energy source by the myocardium
after prolonged fasting or a fatty diet can be seen during ischemic,
inflammatory, or neoplastic conditions. Therefore, the presence of
multiple patchy hot-uptake in FDG-PET implies multifocal myocardi-
tis. If this finding does not indicate multiple areas of ischemia or multi-
ple metastatic tumors, then sarcoidosis is the most likely condition
that can be considered.

In the past, gallium scanning had been used for this purpose; how-
ever, nowadays, it is has almost been completely replaced by FDG-
PET. The preference for FDG-PET over gallium scan is based on sensi-
tivity and image quality. In gallium scan, as the body handles gallium
similar to ferric iron, gallium is bound in the area of inflammation or
rapid cell division, not in the area of ischemia.?® However, in FDG-
PET, positivity represents unsuppressed or unusual utilization of glu-
cose as an energy source. Therefore, use of glucose by the normal
myocardium as an energy source should be adequately suppressed by
prolonged fasting or a fatty diet, sometimes with heparin; however,
this condition may not be adequately accomplished. Moreover, usage
of glucose as an energy source can be seen in ischemia or even in
other unknown conditions at the cellular level not associated with
coronary artery disease, such as

epicardial in  hypertrophic

cardiomyopathy.
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FIGURE4 A and B, Difference in echocardiographic features 16 months apart. In addition to the slightly enlarged RV, the RV apex showed
aneurysmal bulging during systole (arrowheads) mimicking ARVD. C, Explanted heart after cardiac transplantation. The myocardium stained blue
(Masson trichrome stain) suggesting focal fibrosis. In addition, large areas of fatty tissue replacement mimicking ARVD are seen in the RV and left
ventricle. D, High-power view of fatty tissue replacement. ARVD, arrhythmogenic right ventricular dysplasia; RV, right ventricle

Taking into consideration, these limitations and paying careful
attention in obtaining images, FDG-PET, can provide both morpho-
logic information about patchy involvement and lesion characteristic
information related to inflammation. Therefore, we rely more on
FDG-PET results than on the results of other imaging modalities.

FDG-PET can also be used to evaluate the response to steroids
(Figure 5). However, in the evaluation of the responsiveness to ste-
roids, caution should be taken concerning the effect of steroid on
false-positive FDG-PET results, which is probably associated with the

effect of steroid on glucose metabolism.

2.6 | Serum markers

Serum angiotensin-converting enzyme (ACE) activity is reported to be
elevated in approximately 60% of patients with systemic sarcoidosis,*
which may not be the same as that noted in patients with cardiac sar-
coidosis.??%° In one study,®! the mean value of ACE activity in
47 patients with definite cardiac sarcoidosis (16.6 £+ 9.0 IU/L) fell
within the normal range (<21.4 1U/L).

Despite the disease nature of myocardial necrosis induced by

inflammation, the diagnostic utility of conventional measures of

32-34 and

evaluating myocardial damage and inflammation—troponin
high-sensitivity C-reactive protein (hsCRP) levels, respectively—has
not gained much attention. In our 27 patients, troponin | and hsCRP
levels were measured before treatment (in 14 and 16 patients, respec-
tively). Troponin | and hsCRP levels were mildly elevated in 7 of
14 patients (50%, range 0.18-1.45 ng/mL) and in 6 of 16 patients
(38%, range 1.59-4.59 mg/L), respectively (normal values: hsCRP
0-0.5 mg/L, troponin | 0-0.028 ng/mL). Additional studies are needed
on the usefulness of these serum markers in the evaluation of disease
activities, and therefore in the follow-up of the disease course and

treatment response.

3 | TREATMENT

3.1 | Usefulness of steroid treatment in cardiac
sarcoidosis

The usefulness of steroids is based on the expectation of their
immunologic effects on either active inflammation or the end-result

of fibrosis. Among the diseases treated with steroids, either active
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Steroid therapy in patients with EF >35%, and (+) FDG-PET, RWMA
not noted previously or progressive LV dysfunction

y

After baseline diagnostic FDG-PET scan
Prednisolon 0.5 mg/kg/day for 1 mon

!

\Tappering prednisolon down to 10 mg/day in following 2 mon l

!

’ FDG-PET scan after holding prednisolon for 2 days ‘

hJ

Improved compared to the diagnostic test:
Maintain prednisclon 10mg/day for 9@ mon

v
FDG-PET scan 3 mon after

stopping treatment

!

Evaluation of relapse by regional or
global LV function with echocardiography
every 6 mon x 2 followed by every year

—

No improvement :
Stop prednisolone

1)

Evaluation of regional or global LV function
with echocardiography every 3 mon

|

If LV function deteriorates, depending upon
the LV function, consider transplantation

FIGURE 5 Treatment and follow-up scheme. EF, ejection fraction; FDG-PET, 18-Fluoro-2-deoxyglucose positron emission tomography; LV, left

ventricular; RWMA, regional wall motion abnormality

inflammation or fibrosis dominates. Therefore, use of steroids is
not theoretically conflicting. However, granuloma represents an
inflammation confined at the center, with fibroblast and collagen
encasing and restricting the inflammation, thereby protecting the
surrounding tissue.! Apart from the on-going active inflammation
and the expected favorable effect of steroids during the fibrotic
phase, if granuloma formation alone is considered, it cannot be
confidently insisted that the fibrosis-preventing effect of steroids is
beneficial.

Yazaki et al®® showed better long-term survival in patients using
steroids. However, their study was done retrospectively in only
95 patients. Furthermore, patients whose cardiac sarcoidosis was
diagnosed at autopsy were selected as the nonsteroid user group. In

another study, Nagai et al®®

showed a reduced composite end-point
of all-cause death, symptomatic arrhythmias, and heart failure requir-
ing admission with steroid therapy. However, no significant differ-
ences were found in terms of cardiac death or symptomatic
arrhythmias between steroid user and nonusers, which seems to indi-
cate that the main effect of steroid therapy is preventing the deterio-
ration of LV function, with the effect of reducing cardiac death or
symptomatic arrhythmia being small.

At our institution, we start steroid therapy once the diagnosis
of cardiac sarcoidosis is made. However, we limit steroid therapy to
patients who showed hot-uptake in FDG-PET, those who did not
show RWMA:s in a previous study, or those who showed a progres-
sive nature of the disease process, to be sure that we are treating
the patients in active stage. In addition, we also limit steroid therapy
to patients whose LV function is relatively preserved (EF > 35%), as
we do not think that steroid therapy will help in restoring LV

function.

3.2 | Initial dose of steroid and treatment strategy

Two different trends in the dose of initial steroid therapy exist. High-
dose of prednisolone (1 mg-kg~1-day™?) has been advocated as an ini-
tial dose®”-8 for minimal treatment failure with steroid therapy. How-
ever, in a previous study,®® the overall survival of patients treated
with a high initial dose (>40 mg daily) did not differ from that in those
treated with a low dose (<30 mg daily). This study was not a dose-
finding study, and dose comparison was done in only 75 patients.
Moreover, the survival curves between the high- and low-dose
showed differences in the early phases (2-4 years), with similar sur-
vivals after 5 years. However, for practicality, we abandoned the initial
high-dose policy because the majority of patients could not tolerate a
high-dose of steroids, and the dose should be reduced to a low dose
range. In the majority of patients, remission can be induced with low-
dose steroids.

The currently suggested scheme of steroid treatment in cardiac
sarcoidosis,®® except for the evaluation of response, largely adapts the
scheme used in the treatment of systemic sarcoidosis.™*° The initial
dose of therapy is maintained for 2-3 months, which is followed by
the evaluation of therapeutic response with FDG-PET. Once there is a
therapeutic response, the initial dose of steroid therapy is tapered
down to maintenance dose in following 2 months and the final dose is
maintained for 9 to 12 months. In our institution, before we began to
collect the patients prospectively, we experienced some patients who
could not tolerate 2 months of initial steroid therapy, and reduced the
duration to 1 month. In those patients, we used FDG-PET to evaluate
the response to steroid therapy. The patients showed adequately sup-
pressed disease activity, which was sustained with the maintenance
dose of steroid. Since then, we have shortened the initial steroid ther-

apy to 1 month and tapered to the maintenance dose during the
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following months. We have been following a scheme of 12 months as
a total duration of treatment (Figure 5).

However, in the treatment strategy for patients who were con-
firmed to be nonresponsive to steroids based on the FDG-PET scan
after the initial steroid therapy, rather than initiating another high-
dose immunosuppressive therapy or adding a second-line drug, we
prefer not to use steroids, assuming that these patients are nonre-
sponders. It had been our impression before this prospective collec-
tion of patients that, there were some whose clinical course remained
stable for many years without steroid therapy. Furthermore, there
were patients whose FDG-PET activity spontaneously became nega-
tive. Among our 27 patients, 2 fell into this category of nonresponder
and the steroid dose was rapidly tapered off as patients refused fur-
ther immunosuppressive therapy. LV function was monitored thereaf-
ter, which remained stable for 1 year and 2.5 years, respectively, up to
present. Even in patients who do not refuse restarting steroid therapy,
we do not think that this policy is unethical. Based on the data of
Nagai et al,3® the main expected difference of using steroids is the
reduction in admission because of heart failure. Steroid therapy does
not seem to reduce cardiac death or symptomatic arrhythmia. There-
fore, we treat these patients with conventional heart failure treatment
as long as the LV function is maintained.

If the LV function deteriorates, continuing high-dose steroid ther-
apy or adding second-line drugs may be an option. However, even if
the patient is responsive to the re-initiation of steroid therapy, the
expectation for LV function recovery is not high. Moreover, even in
patients who might show improvement in LV function, the magnitude
of recovery might not be sufficient*! to obviate transplantation in the

near future.

3.3 | Effect of steroid on LV function and AV
conduction recovery

With regard to the recovery of LV function with steroid therapy, arriv-
ing at a conclusion based on current data*! is rather difficult. How-
ever, LV function would likely to be deteriorated without treatment.

Apart from steroid therapy, depending on the LV function and
symptomatic status, every conventional up-to-date treatment for
heart failure should be applied in these patients.

The more challenging issue is the treatment of conduction distur-
bance. In contrast to the effect of steroids on LV function, a signifi-
cant proportion of patients with conduction disturbance recovers

their AV conduction with steroid therapy,%4!

which may render the
inserted pacemaker useless. Despite the potential reversibility of heart
block, the HRS recommended device implantation under the same
indication as that for nonsarcoid patients because reversibility is

unpredictable.

3.4 | Ventricular tachycardia and sudden death

It is not infrequent to note nonsustained or sustained ventricular
tachycardia (VT) in patients with cardiac sarcoidosis. Studies have

shown divergent results*?~44

on whether steroid therapy exerts a
beneficial effect on VT. These results are rather expected from the

theoretical viewpoint that only the right combinations between active

inflammation and scar formation can result in the right milieu for the
trigger and re-entry of VT, and steroids may not only potentially dis-
rupt but may also induce the formation of these milieu.

Ablation therapy can be an option in patient’s refractory to medi-
cal therapy. In the initial reports, despite a successive ablation, the
recurrence rates remained high.*>*¢ Even in a recent report suggest-
ing favorable outcome®” recurrence rate was not dramatically
reduced. Eighteen among 31 patients showed recurrence after abla-
tion therapy, in addition to two patients who underwent a second
procedure within 3 days. In this study, arrhythmia-free survival is
associated with the CMR and PET findings. Therefore, CMR and PET
findings could help in selcecting more suitable patients for ablation
therapy.

One of the most challenging issues in cardiac sarcoidosis is the
risk of sudden death and indication for ICD insertion. Although the
relationship between sudden death and cardiac sarcoidosis is well
known in case reports, the true incidence of sudden death in cardiac
sarcoidosis is unknown. In a clinicopathologic study by Silverman
et al,® seven sudden deaths were noted in 23 patients with cardiac
sarcoidosis (7 of 23, 30%). However, this incidence is reported among
patients who died of sarcoidosis, thereby inevitably overestimating
the true incidence of sudden death.

Studies on the risk stratification in patients with cardiac sarcoido-
sis have been carried out using various modalities. The presence of
DEs in CMR;*7° perfusion defect and abnormal FDG uptake,!
inducible sustained VT in programmed electrical stimulation,>? and RV
involvement®>>* have been evaluated as possible risk stratification
factors. However, it is still too early to recommend any of these
modalities for the decision-making on ICD implantation. At present,
we rely on the major guidelines*>>> for ICD. In these guidelines,
implantation is recommended in patients with a history of cardiac
arrest and those with LVEF <35%. In our institution, we have diver-
gence of opinion regarding ICD use with a low EF of <35%. In patients
who are candidates for pacemaker insertion or with unexplained syn-

cope, ICD rather than pacemaker insertion might be a better option.
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