Metadata, citation and similar papers at core.ac.uk

Provided by Copenhagen University Research Information System

UNIVERSITY OF COPENHAGEN

Clinical presentation, management and prognosis of patients with cardiac sarcoidosis

Ghanizada, Muzhda; Rossing, Kasper; Bundgaard, Henning; Gustafsson, Finn

Published in:
Danish Medical Journal

Publication date:
2018

Document version _
Publisher's PDF, also known as Version of record

Document license:
CC BY-NC

Citation for published version (APA):
Ghanizada, M., Rossing, K., Bundgaard, H., & Gustafsson, F. (2018). Clinical presentation, management and
prognosis of patients with cardiac sarcoidosis. Danish Medical Journal, 65(4), [A5462].

Download date: 09. apr.. 2020


https://core.ac.uk/display/269316465?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://curis.ku.dk/portal/da/persons/henning-bundgaard(254c7f8d-79dd-4a5d-870f-3ed78cb56464).html
https://curis.ku.dk/portal/da/persons/finn-gustafsson(6716eef1-891b-4209-a823-e96e765b9433).html
https://curis.ku.dk/portal/da/publications/clinical-presentation-management-and-prognosis-of-patients-with-cardiac-sarcoidosis(ed82a873-dc40-4a69-a750-06c14eb9b71b).html
https://curis.ku.dk/portal/da/publications/clinical-presentation-management-and-prognosis-of-patients-with-cardiac-sarcoidosis(ed82a873-dc40-4a69-a750-06c14eb9b71b).html

Dan Med J 65/4 April 2018

DANISH MEDICAL JOURNAL

Clinical presentation, management and prognosis
of patients with cardiac sarcoidosis

Muzhda Ghanizada, Kasper Rossing, Henning Bundgaard & Finn Gustafsson

ABSTRACT

INTRODUCTION: The course and prognosis of cardiac sar-
coidosis (CS) are sparsely described. The purpose of this
study was to assess the clinical presentation, treatment re-
sponse and prognosis for patients with CS.

METHODS: This was a single-centre retrospective study of
patients with CS from 2006 to 2016. A total of 197 patients
with a sarcoidosis diagnosis were screened, and 17 patients
(mean age 46.9 years, 59% men) were diagnosed with CS
based on Japanese Ministry of Health and Welfare criteria;
53% were diagnosed by a positive MRI, 29% by endomyo-
cardial biopsy. Of 17 patients, nine (53%) had a left ventri-
cular ejection fraction (LVEF) < 45% at the time of diagnosis.
The median follow-up was four years. In 13 patients, an im-
plantable defibrillator was used and six of these (46%) re-
ceived first appropriate shock therapy after a mean follow-
up of two years. A total of 11 (65%) patients were treated
with prednisolone and five (45%) of these 11 patients were
also treated with another immunosuppressant.

RESULTS: The median LVEF did not change at the last fol-
low-up (p = 0.68), but improved in 30% of patients on com-
bination therapy with prednisolone and proliferation in-
hibitors, whereas 23% of patients with prednisolone
monotherapy experienced further worsening of LVEF. Im-
munosuppression was not used in 35% of patients. During
follow-up, one patient underwent a successful heart trans-
plant, one had a left ventricular assist device implantation
and one died from septic shock.

CONCLUSION: In CS patients, ventricular arrhythmias and
impairment of LVEF were frequently seen, but the medium-
term survival was excellent on heart failure therapy and im-
munosuppression.
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Sarcoidosis is a systemic granulomatous disease with a
poorly understood aetiology. Non-caseating granulomas
are the main pathological findings in patients with sar-
coidosis. The role of Thl, a CD4+ T helper cell type 1
lymphocyte that activates phagocyte-dependent inflam-
mation and the Th17 effector CD4+ T cell, which is a me-
diator of inflammation and granuloma development, is
well documented in sarcoid formation [1, 2]. Sarcoidosis
usually presents in the lung but may also involve lymph

nodes, the skin, the eye, the central nervous system and
the heart. Even though it is a systemic disease, the mani-
festations of sarcoidosis vary widely from patient to pa-
tient and especially in those with cardiac involvement
[3]. Clinical manifestations of cardiac sarcoidosis (CS) in-
clude conduction disturbances, atrial and ventricular ar-
rhythmias and ventricular dysfunction. CS is reported to
be found in 5% of patients with extra-cardiac sarcoidosis
and it is clinically silent in more than 20% of cases [3, 4],
but autopsy and imaging reports of patients with extra-
cardiac sarcoidosis have shown noncaseating granu-
lomatous myocardial infiltration with a prevalence of
25-80%, varying by ethnicity [5].

Reports on diagnostic findings, treatment and out-
come for CS are sparse and more knowledge is clearly
needed [5, 6]. The main purpose of this investigation
was to assess the clinical presentation, response to
treatment and prognosis of patients with CS.

METHODS

This was a single-centre, retrospective study of patients
diagnosed with CS from January 2006 to December 2016
at Rigshospitalet, Copenhagen, Denmark. During the
study period, all patients admitted to the Department of
Cardiology (including the Department for Lung Trans-
plantation) with a diagnosis of sarcoidosis (International
Classification of Diseases (ICD)-10 DD86), were identified
using the hospital’s electronic filing system. The medical
records of the patients were reviewed systematically
and examined in order to identify patients with cardiac
involvement. Patients were selected for review if it was
documented that they had cardiac findings or symp-
toms, i.e. dyspnoea, syncope, palpitations, chest pain,
fatigue or dizziness, and were included if fully or partially
fulfilling the diagnostic criteria for CS as presented by
the Japanese Ministry of Health and Welfare (JMHW)
from 1993 [6] or the modifications hereof [7]. We also
included patients with ventricular tachycardia (VT), com-
plete heart block or abnormal electrocardiography (ECG)
with right-bundle brunch block, left-bundle brunch
block, first-degree atrioventricular (AV) block and posi-
tive endomyocardial biopsy (EMB) or positive advanced
imaging studies such as cardiac MRI, characterised by re-
gional wall motion abnormalities, abnormal wall thick-
ness, myocardial oedema and inflammation using late-
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Flow chart for the study of patients with sarcoidosis.
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Positive magnetic resonance imaging (MRI) of patients based on sarcoid
localisation in the myocardium.

Localisation Positive MRI, % (n = 9)
Right ventricle 29
Left ventricle 41
Septum 35

gadolinium-enhanced (LGE) images and T2-weighted
imaging.

For patients identified with CS, the following add-
itional parameters were recorded: age at diagnosis, gen-
der, cardiac symptoms, organ involvement in extra-car-
diac sarcoidosis, echocardiographic data including left
ventricular ejection fraction (LVEF), ECG readings, car-
diovascular drug therapy, treatment with corticosteroids
and other immunosuppressive medications, implanta-
tion of defibrillators like implantable cardioverter-defi-
brillator (ICD), cardiac resynchronisation therapy-defi-
brillator (CRT-D) or pacemakers and ICD therapies.

Follow-up was maintained until 31 December 2016
with an average follow-up period of 55.4 months. The
study was approved by the Danish Data Protection
Agency (File no. RH-2016-301, I-Suite no: 04965).
Patients were not asked for informed consent for this
chart review.

Trial registration: Danish Data Protection Agency: (File
no. RH-2016-301, |-Suite no. 04965).

RESULTS
During the ten-year period, a total of 197 subjects with

sarcoidosis were identified. By far, the lungs were the
most commonly affected organ (91%). Subjects with a
history of sarcoidosis without cardiac involvement (n =
180) were excluded from the analysis. However, we can-
not exclude that some of the 180 patients not entered
into the current study did, indeed, have CS as they were
not prospectively investigated for this. A total of 17 pa-
tients with cardiac involvement were identified during
the study period and included in this study. Given the
retrospective nature of the study, we only included pa-
tients with a diagnosis of CS (Figure 1). The median age
at diagnosis was 46.9 years and 59% were males. The in-
itial symptoms were dyspnoea in 70% of patients, palpi-
tation in 35% of the patients and fatigue in 23% of the
patients. Cardiac arrest was the initial presentation in
two patients (12%), two patients (12%) complained of
chest pain, two patients (12%) complained of dizziness
and one (6%) presented with bradycardia.

Half of the patients (n = 9; 53%) were diagnosed by
positive MRI (Table 1). An EMB was done in eight (47%)
patients, of whom five (29%) were diagnostic of sar-
coidosis (Table 2). Subjects without a diagnostic biopsy
and no documentation of extra-cardiac involvement (n =
2; 12%) were diagnosed clinically by fulfilling the IMHW
criteria which included; advanced AV block, LVEF below
50% and an abnormal electrocardiogram with ventricu-
lar tachycardia or ventricular fibrillation. The last patient
(n =1; 6%) was diagnosed by positive extra-cardiac bi-
opsy of one isolated organ and advanced AV block. At
the follow-up, 16 (94%) of the patients were alive. One
female patient aged 37 died from septic shock after 48
months of follow-up.

During a median follow-up of four years, 65% of pa-
tients complained of dizziness, 59% of dyspnoea, 53%
had palpitation and only 6% had chest pain. However,
47% of the patients who were treated with prednisolone
monotherapy or a combination therapy with other im-
munosuppressants experienced dizziness, tiredness,
nausea, mood changes, insomnia and Cushingoid fea-
tures.

In our study, AV conduction delay was frequently
seen (n = 8; 47%), advanced AV block being present in
six (35%). The second-most common abnormality in four
(23%) patients with CS was sinus rhythm with complete
right bundle branch block. Two patients with CS present-
ed with ventricular tachycardia and the remaining two
(12%) had a normal ECG.

Treatment is presented in Table 3. Anti-congestive
medications were used in 13 patients (76%), anti-arryth-
mics in 15 (88%), a defibrillator (ICD) was implanted in
11 (65%), a CRT-D was used in two (12%) and two (12%)
had a pacemaker implant. Of the 13 (77%) patients in
whom an ICD or CRT-D was implanted, six (46%) re-
ceived first appropriate shock therapy after a mean fol-
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Symptoms, diagnostic features and extra-cardiac sarcoid involvement.

Patient no. EMB/MRI Initial symptoms

1 ND/ND Palpitation, dyspnoea

2 Pos./pos. Dyspnoea

3 Neg./pos. Palpitation, dyspnoea,
dizziness

4 ND/pos. Dyspnoea

5 Pos./ND Dyspnoea

6 Neg./pos. Palpitation, dyspnoea

7 Neg./pos. Cardiac arrest

8 ND/ND Chest pain

9 Pos./ND Palpitation, dyspnoea,
tiredness

10 ND/pos. Dyspnoea

11 ND/pos. Chest pain, dyspnoea

12 ND/pos. Palpitation, dyspnoea,
tiredness

13 Pos./ND Dyspnoea, tiredness

14 Pos./ND Chest pain, tiredness, dys-
pnoea

15 ND/pos. Syncope palpitation, dyspnoea

16 ND/ND Cardiac arrest, dyspnoea

17 ND/ND Bradycardia

Extra-cardiac sarcoidosis LVEF, % ECG
Renal 60 3rd-degree AV block
- 40 SR + 1st-degree AV block
- 60 SR + 1st-degree AV block
Pulmonary Cutaneous 30 VT
Pulmonary 60 SR
Pulmonary 35 VT
Pulmonary 60 SR
- 30 VT = multiple PVC + SVES with
Q-wave = 3rd-degree AV block
- 30 SR + LBBB
Pulmonary 60 SR + 3rd-degree AV block
Mediastinal lymph node 60 SR + CRBBB
Pulmonary 45 SR + 3rd-degree AV block
15 SR + CRBBB
20 SR + CRBBB
Pulmonary 60 SR + 3rd-degree AV block
30 VF = SR + 3rd-degree AV block
Mediastinal lymph node 60 SR + multiple PVC

Japanese criteria
+

+

a

o

+

AV = atrioventricular; CRBBB = complete right bundle branch block; EMB = endomyocardial biopsy; ECG = electrocardiography; LBBB = left bundle branch block; LVEF = left ventricle
ejection fraction; MRI = magnetic resonance imaging; ND = not done; neg. = normal answer; pos. = positive answer; PVC = premature ventricular complexes; SR = sinus rhythm; SVES =
supraventricular extrasystoles; VF = ventricle defibrillation; VT = ventricle tachycardia.

low-up of two years and four (31%) received first anti-
tachycardia pacing therapy after a mean follow-up of 1.9
years. One patient underwent a heart transplantation
and one required a left ventricular assist device implan-
tation.

The median (range) LVEF at baseline was 45 (15-
60%). Overall, LVEF did not change at the last follow-up
45 (10-60%), regardless of treatment with prednisolone.
In six (35%) patients with no symptoms or very mild
symptoms, neither corticosteroids nor other immuno-
suppressants were used. In one of these patients, LVEF
decreased significantly during follow-up.

DISCUSSION

In patients with CS, ventricular arrhythmias and impair-
ment of LVEF were frequent, which is in line with pre-
vious research [8]. The clinical presentation of the pa-
tients in our study was comparable to findings in other
studies, i.e. symptoms of serious cardiac arrhythmias,
heart failure, sudden cardiac death or diffuse mild symp-
toms of dizziness, tiredness and palpitation [9-13]. In ad-
dition, CS is often clinically silent and may present with
sudden cardiac death [10, 14]. ECG and echocardiog-
raphy may be normal in the initial phase of the disease
[15]. While the heterogeneous presentation of CS makes

the diagnosis challenging, it is essential to identify and
treat CS at an early stage to avoid malignant arrhythmia
and development of heart failure.

This single-centre study shows that more than half
of patients with CS were middle-aged men (59%). This is
in contrast to the study by Kandolin et al [11], which re-
ported that CS was more frequently found in young or
middle-aged women.

LGE has demonstrated an improved sensitivity for
the diagnosing of CS. Smedema et al [12] have com-
pared the JIMHW criteria with CMR sensitivity for CS and
found that all 12 patients who fulfilled the JMHW crit-
eria had a positive CMR. Patel et al [13] examined the
prognostic value of LGE in CMR and demonstrated that
patients with LGE had a nine-fold higher occurrence of
adverse events with arrhythmias and cardiac death than
non-LGE patients. A study by Greulich et al [16] explored
a large population of 155 patients with systemic sarco-
idosis who were examined by CMR for possible CS. After
a follow-up of 2.6 years, they concluded that the pres-
ence of positive LGE by CMR was the best independent
predictor for potential future lethal events like cardiac
death, aborted sudden cardiac death, appropriate ICD
therapy or ventricular tachycardia. In our study, 53% of
patients were retrospectively diagnosed by positive
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Treatment.

Treated patients, n (%)

(N=17)
Anti-congestive drugs/anti-arrhythmics
ACE-I/ARB 13 (76)
Beta blocker 13 (76)
Furosemide 5(29)
Spironolactone 5(29)
Amiodarone 1(6)
Eplerenone 2(12)
Ca* antagonist 1(6)
Devices
PM 2(12)
CRT-D 2(12)
ICD 11 (65)
Heart transplant 1(6)
LVAD 1(6)
Immunosuppression
Corticosteroid 11 (65)
Azathioprine 3(18)
Mycophenolate 2(12)
Everolimus 1(6)
Infliximab 1(6)
None 6 (35)

ACE-| = angiotensin-converting enzyme inhibitor; ARB = angiotensin-re-
ceptor blocker; CRT-D = cardiac resynchronisation therapy-defibrillator;
ICD = implantable cardioverter-defibrillator; LVAD = left ventricular assist
device; PM = pacemaker.

Characteristic late enhancement in the proximal septal and lateral wall of
the left ventricle and there probably is also some late gad enhancement
in the right ventricular free wall.

CMR. Three of the patients in our cohort underwent flu-
orodeoxyglucose (FDG)-PET and had positive scans. FDG-
PET technique may supplement and in some instances
replace MRI and will likely play a greater role in the fu-
ture [17]. It is possible that a proportion of the 180 pa-
tients without a CS diagnosis did, in fact, have cardiac in-
volvement. Further studies are required to investigate
early or “silent” CS in patients with extra-cardiac sar-

coidosis [3, 4] and possibly the new non-invasive tech-
niques will help provide this information

Immunosuppressive therapies, specifically cortico-
steroids, have been shown to be effective in the preven-
tion of further granulomatous affection of the myocar-
dium and subsequent organ dysfunction, although large
studies are not available [7]. Some studies suggest that
administering steroids in CS patients may prevent devel-
opment of LV dysfunction if LVEF is initially normal [15,
18] and may even improve moderately depressed LV
function (LVEF 35-55%). However , beneficial effects of
steroid on severely depressed LVEF have not been re-
ported [15, 19]. In our study, 11 patients (65%) were
treated with prednisolone, and other immunosuppres-
sants were added in five patients who had improved
LVEF. Four patients out of eleven were treated only with
prednisolone and had reduced LVEF at follow-up and
two of them had no changes in LVEF regardless of pred-
nisolone treatment. In the remaining six (35%) patients
with no symptoms or very mild symptoms, neither cor-
ticosteroids nor other immunosuppressants were used.
In one of these patients, LVEF decreased significantly
during follow-up. Interestingly, patients treated with
combination therapy with prednisolone and prolifer-
ation inhibitors exhibited improved LVEF; still, overall,
LVEF did not change with a median (range) at baseline of
45% (15-60) or at the last follow-up (45% (10-60)) with a
p-value of 0.68.

Given the observational nature of the study, it is
not possible to determine if this difference in outcome
was related to treatment. Also, caution in interpreting
any differences between outcomes should be exerted
given the low number of patients. As such, the results
are merely hypothesis-generating. Clearly, randomised
trials of different immunosuppressive CS treatment regi-
mens are needed. Given the prevalence of the disease,
this would require collaborative efforts between dedi-
cated centres. More than half of the patients in whom
an ICD or CRT-D was implanted experienced appropriate
shocks. Although ICD shocks are not exact surrogates of
haemodynamically significant VT episodes or sudden
cardiac death, the finding supports the guidelines rec-
ommending ICD implantation at a low threshold in CS
[7, 20]. The medium-term survival in patients with CS
was excellent with a median follow-up of four years, an
average period of 55.4 months with the range of 0-120
months. However, despite prednisolone treatment,

VT and reduced LVEF were frequent, which is consistent
with findings from Finland [9].

CONCLUSION

The survival in this cohort of patients with CS was excel-
lent (Figure 2), but a substantial proportion of patients
experienced ventricular arrhythmias or worsening heart
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Kaplan-Meier survival curve of the 17 patients.
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failure. Patients treated with a combination of predniso-
lone and other immunosuppressants appeared to fare
better, which should be explored in further studies.

CORRESPONDENCE: Muzhda Ghanizada.

E-mail: muzhda.ghanizada@regionh.dk

ACCEPT: 25 January 2018

CONFLICTS OF INTEREST: none. Disclosure forms provided by the authors
are available with the full text of this article at www.danmedj.dk

LITERATURE

1. Facco M, Cabrelle A, Teramo A et al. Sarcoidosis is a Th1/Th17 multisystem
disorder. Thorax 2011;66:144-50.

2. Ten berge B, Paats MS, Bergen IM et al. Increased IL-17A expression in

granulomas and in circulating memory T cells in sarcoidosis. Rheumatology

2012;51:37-46.

. Fleming H. Sarcoid heart disease. Br Med J 1986;292:1095-6.

. Birnie D, Ha ACT, Gula U et al. Cardiac sarcoidosis. Clin Chest Med 2015;
36:657-68.

. Aggarwal NR, Snipelisky D, Young PM et al. Advances in imaging for
diagnosis and management of cardiac sarcoidosis. Eur Hear J Cardiovasc
Imaging 2015;949-58.

. Hiraga H, Yuwai K, Hiroe M. Guideline for the diagnosis of cardiac
sarcoidosis: study report on diffuse pulmonary diseases [in Japanese].
Tokyo, Japan: The Japanese Ministry of Health and Welfare, 1993:23-4.

. Birnie DH, Sauer WH, Bogun F et al. HRS expert consensus statement on
the diagnosis and management of arrhythmias associated with cardiac
sarcoidosis. Hear Rhythm 2014;11:1305-24.

. Patel B, Shah M, Gelaye A et al. A complete heart block in a young male: a
case report and review of literature of cardiac sarcoidosis. Heart Fail Rev
2017;22:55-64.

. Kandolin R, Lehtonen J, Airaksinen J et al. Cardiac sarcoidosis: epidemi-
ology, characteristics, and outcome over 25 years in a nationwide study.
Circulation 2015;131:624-32.

10. Ardehali H, Howard DL, Hariri A et al. A positive endomyocardial biopsy
result for sarcoid is associated with poor prognosis in patients with initially
unexplained cardiomyopathy. Am Heart J 2005;150:459-63.

11. Kandolin R, Lehtonen J, Graner M et al. Diagnosing isolated cardiac sar-
coidosis. J Intern Med 2011;270:461-8.

12. Smedema J-P, Snoep G, van Kroonenburgh MPG et al. Evaluation of the
accuracy of gadolinium-enhanced cardiovascular magnetic resonance in
the diagnosis of cardiac sarcoidosis. J Am Coll Cardiol 2005;45:1683-90.

13. Patel MR, Cawley PJ, Heitner JF et al. Detection of myocardial damage in
patients with sarcoidosis. Circulation 2009;120:1969-77.

14. Jotterand M, Grabherr S, Alexandre J et al. Sudden cardiac death and
sarcoidosis of the heart in a young patient. Cardiovasc Pathol 2017;28:18-
20.

15. Silverman KJ, Hutchins GM, Bulkley BH. Cardiac sarcoid: a clinicopathologic
study of 84 unselected patients with systemic sarcoidosis. Circulation
1978;58:1204-11.

16. Greulich S, Deluigi CC, Gloekler S et al. CMR imaging predicts death and
other adverse events in suspected cardiac sarcoidosis. JACC Cardiovasc
Imaging 2013;6:501-11.

17. Youssef G, Leung E, Mylonas | et al. The Use of 18F-FDG PET in the
diagnosis of cardiac sarcoidosis: a systematic review and metaanalysis
including the Ontario experience. J Nucl Med 2012;53:241-8.

w

IS

O]

(=

~

0o

©

18.

19.

20.

Kluonaitis K, Glaveckaite S, Balciunaite G et al. Cardiac sarcoidosis —
diagnostic challenges due to unusual clinical presentation. Hellenic J
Cardiol 2017;58:310-3.

Chiu C-Z, Nakatani S, Zhang G et al. Prevention of left ventricular
remodeling by long-term corticosteroid therapy in patients with cardiac
sarcoidosis. Am J Cardiol 2005;95:143-6.

Priori SG, Blomstrom-Lundqvist C, Mazzanti A et al. 2015 ESC Guidelines
for the management of patients with ventricular arrhythmias and the
prevention of sudden cardiac death: The Task Force for the Management
of Patients with Ventricular Arrhythmias and the Prevention of Sudden
Cardiac Death of the European Society of Cardiology (ESC). Endorsed by:
Association for European Paediatric and Congenital Cardiology (AEPC). Eur
Heart J 2015;36:2793-867.



