
Review began 08/08/2021 
Review ended 10/09/2021 
Published 10/11/2021

© Copyright 2021
Figart et al. This is an open access article
distributed under the terms of the Creative
Commons Attribution License CC-BY 4.0.,
which permits unrestricted use, distribution,
and reproduction in any medium, provided
the original author and source are credited.

Cardiac Sarcoidosis-Induced Heart Failure
Michael W. Figart  , Krithika Suresh  , David Bassilly  , Jude Mugerwa 

1. Internal Medicine, Conemaugh Memorial Medical Center, Johnstown, USA 2. Cardiology, Conemaugh Memorial
Medical Center, Johnstown, USA

Corresponding author: Michael W. Figart, mwfigart0928@email.campbell.edu

Abstract
Sarcoidosis is a common disease with the incidence of cardiac involvement varying. Cardiac sarcoidosis
should be kept on the differential when young patients present with acute heart failure, conduction
abnormalities or new arrhythmia. Cardiac involvement in sarcoidosis must be diagnosed early and treated
aggressively. Here we present a patient who presented with shortness of breath and was found to have
significant heart failure with reduced ejection fraction caused by sarcoidosis with cardiac involvement. She
was treated with optimization of medical therapy for heart failure and eventually required implantable
cardioverter defibrillator (ICD) placement.
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Introduction
Sarcoidosis is a rare inflammatory disorder of unknown etiology involving multi-organ systems. The
cardiovascular system is affected rarely. A key feature of the disease is formation of noncaseating
granulomas in the affected organs. In patients with systemic sarcoidosis, it is estimated that about 5% have
symptomatic cardiac sarcoidosis (CS) [1]. Advances in diagnosis of cardiac involvement have come a long
way from years past to now involving cardiac MRI and 18FDG-PET scanner. Corticosteroids have been found
to be efficacious especially in patients who present with atrioventricular block and heart failure. Studies on
immunosuppressive drugs have not been vigorously studied but they may have some benefit in treatment of
sarcoidosis with cardiac involvement [2].

Case Presentation
A 40-year-old female with no prior medical history presented to her primary care physician (PCP) for
shortness of breath (SOB) on exertion that had progressively worsened over the previous few months. She
had a prior CT of her abdomen and it showed multiple pulmonary nodules at the lung bases. This led to
further evaluation with CT chest which showed cardiomegaly and numerous scattered pulmonary nodules
with the largest being 11 mm (Figure 1).
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FIGURE 1: CT chest with scattered pulmonary nodules

She then had an echocardiogram as an outpatient which showed an ejection fraction (EF) of 30%, mild mitral
and tricuspid regurgitation and moderate pulmonary hypertension (Figure 2).

FIGURE 2: Echocardiogram

One month later she presented to the emergency department for worsening heart failure symptoms
including worsening shortness of breath and lower extremity edema. She was symptomatic with New York

2021 Figart et al. Cureus 13(10): e18685. DOI 10.7759/cureus.18685 2 of 5

https://assets.cureus.com/uploads/figure/file/244408/lightbox_22d189c0f01111ebba635f7f25b6ac22-Figure-1-Chest-CT.png
https://assets.cureus.com/uploads/figure/file/244423/lightbox_61ddda30f01911eb826f01af781a174c-Figure-2-Echo.png


Heart Association (NYHA) class III heart failure symptoms. Her electrocardiogram (EKG) showed right
bundle branch block (RBBB) and first-degree atrioventricular (AV) block (Figure 3).

FIGURE 3: Electrocardiogram showing Right Bundle Branch Block and
first-degree atrioventricular (AV) block

Transthoracic echocardiogram was repeated, and her EF dropped to 14%. Cardiac MRI revealed severe
cardiomyopathy with reduced EF estimated at 14% along with a patchy transmural fibrosis. A stress test did
show abnormal left ventricular perfusion in a left circumflex distribution. Left heart catheterization was
performed and showed no coronary artery disease. She then had a cardiac biopsy that was consistent with
cardiac sarcoidosis showing dense interstitial fibrosis with non-necrotizing granulomas with mild
inflammation composed of lymphocytes, macrophages and multinucleated giant cells, some containing
asteroid bodies (Figure 4). She refused a Life Vest at this time due to it being uncomfortable. For her
suspected sarcoidosis she was started on prolonged course of high dose prednisone which was slowly
tapered. She was started on optimal medical therapy with loop diuretics, a beta blocker and an angiotensin-
converting enzyme (ACE) inhibitor at maximum tolerated doses. Repeat echo at four months showed that
her EF remained reduced at 20%. At this time, she did agree to a biventricular implantable cardioverter
defibrillator (ICD). Methotrexate was later started as her sarcoidosis was refractory to glucocorticoids with
leflunomide being added as well. 
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FIGURE 4: Cardiac biopsy showing dense interstitial fibrosis with non-
necrotizing granulomas with mild inflammation composed of
lymphocytes, macrophages and multinucleated giant cells, some
containing asteroid bodies

Discussion
Roughly 5% of patients with systemic sarcoidosis have clinically manifested cardiac involvement presenting
with one or more combinations of ventricular arrhythmias, conduction abnormalities, and heart
failure. About 20-25% of systemic sarcoidosis patients have asymptomatic cardiac involvement. The degree
of left ventricular dysfunction is the most important predictor of prognosis among patients with clinically
manifested CS [3]. Physical exam findings in isolated CS can be seen as a murmur (mitral regurgitation) due
to dilated cardiomyopathy with or without papillary muscle dysfunction [4].

Patchy involvement with hypertrophied myocardium can lead to dilated cardiomyopathy due to enlargement
of the ventricles. When diffuse involvement of the myocardium is seen, patients may present with heart
failure due to dilatation of both ventricles to a significant extent. Involvement of the conduction system
results in conduction abnormalities and varying degrees of AV block [5].

Complete AV block is the most common conduction system defect seen in patients with CS. Ventricular
tachycardia/ventricular fibrillation is the second most common arrhythmia in patients who present with CS,
both of which are associated with increased risk of sudden cardiac death [6]. 

Diagnosis of CS is challenging given the varied clinical manifestations and imperfect diagnostic techniques.
Electrocardiography has low sensitivity and specificity for diagnosis of CS. Cardiac MRI accurately identifies
areas of myocardial damage including edema and scar, primarily via late gadolinium enhancement (LGE)
technique. Recently published guidelines acknowledge LGE on Cardiac MRI as a diagnostic criterion [7].

Cardiac involvement can be assessed with endomyocardial biopsy. However, due to patchy myocardial
involvement in CS, diagnostic yield of endomyocardial biopsy is only about 20%. Thus, in most cases,
diagnosis of CS is made when the patient demonstrates histologically confirmed extracardiac sarcoidosis
and has non-histologic clues of CS [8]. However, this does not apply to isolated CS where endomyocardial
biopsy still is a key diagnostic modality.

Oral corticosteroid is standard treatment. Immunosuppressive combination therapy with methotrexate or
azathioprine is considered second-line treatment. A combination of leflunomide and mycophenolate mofetil
can be contemplated if the patient does not tolerate first-line treatment due to side effects [9].
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Early diagnosis and aggressive treatment of CS are essential in preventing the complications mentioned
above, including sudden cardiac death [10]. 

Conclusions
This case highlights the importance of including CS in the differential diagnosis of a young and otherwise
healthy patient presenting with signs and symptoms of new onset heart failure and non-ischemic
cardiomyopathy. Optimal medical management of heart failure should also be initiated. These patients are
typically started on a prednisone taper and should strongly be considered for automated ICD when left
ventricular dysfunction is present. In the case of persistent symptoms despite glucocorticoid therapy,
immunosuppressive agents may be of benefit in symptom management.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Tan JL, Fong HK, Birati EY, Han Y: Cardiac sarcoidosis. Am J Cardiol. 2019, 123:513-22.

10.1016/j.amjcard.2018.10.021
2. Cohen Aubart F, Nunes H, Mathian A, et al.: [Cardiac sarcoidosis: diagnosis and therapeutic challenges]. Rev

Med Interne. 2017, 38:28-35. 10.1016/j.revmed.2016.03.003
3. Birnie DH, Kandolin R, Nery PB, Kupari M: Cardiac manifestations of sarcoidosis: diagnosis and

management. Eur Heart J. 2017, 38:2663-70. 10.1093/eurheartj/ehw328
4. Chamorro-Pareja N, Marin-Acevedo JA, Chirilă RM: Cardiac sarcoidosis: case presentation and review of the

literature. Rom J Intern Med. 2019, 57:7-13. 10.2478/rjim-2018-0030
5. Yatsynovich Y, Dittoe N, Petrov M, Maroz N: Cardiac sarcoidosis: a review of contemporary challenges in

diagnosis and treatment. Am J Med Sci. 2018, 355:113-25. 10.1016/j.amjms.2017.08.009
6. Kusano KF, Satomi K: Diagnosis and treatment of cardiac sarcoidosis . Heart. 2016, 102:184-90.

10.1136/heartjnl-2015-307877
7. Sharma A, Okada DR, Yacoub H, Chrispin J, Bokhari S: Diagnosis of cardiac sarcoidosis: an era of paradigm

shift. Ann Nucl Med. 2020, 34:87-93. 10.1007/s12149-019-01431-z
8. Sohn DW, Park JB, Lee SP, Kim HK, Kim YJ: Viewpoints in the diagnosis and treatment of cardiac

sarcoidosis: proposed modification of current guidelines. Clin Cardiol. 2018, 41:1386-94. 10.1002/clc.23060
9. Prasse A: The diagnosis, differential diagnosis, and treatment of sarcoidosis . Dtsch Arztebl Int. 2016,

113:565-74. 10.3238/arztebl.2016.0565
10. Kouranos V, Wells AU, Sharma R: Treatment of cardiac sarcoidosis . Curr Opin Pulm Med. 2019, 25:519-25.

10.1097/MCP.0000000000000611

2021 Figart et al. Cureus 13(10): e18685. DOI 10.7759/cureus.18685 5 of 5

https://dx.doi.org/10.1016/j.amjcard.2018.10.021?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.amjcard.2018.10.021?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.revmed.2016.03.003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.revmed.2016.03.003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/eurheartj/ehw328?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/eurheartj/ehw328?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2478/rjim-2018-0030?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2478/rjim-2018-0030?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.amjms.2017.08.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.amjms.2017.08.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/heartjnl-2015-307877?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/heartjnl-2015-307877?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s12149-019-01431-z?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s12149-019-01431-z?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/clc.23060?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/clc.23060?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3238/arztebl.2016.0565?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3238/arztebl.2016.0565?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MCP.0000000000000611?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MCP.0000000000000611?utm_medium=email&utm_source=transaction

	Cardiac Sarcoidosis-Induced Heart Failure
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: CT chest with scattered pulmonary nodules
	FIGURE 2: Echocardiogram
	FIGURE 3: Electrocardiogram showing Right Bundle Branch Block and first-degree atrioventricular (AV) block
	FIGURE 4: Cardiac biopsy showing dense interstitial fibrosis with non-necrotizing granulomas with mild inflammation composed of lymphocytes, macrophages and multinucleated giant cells, some containing asteroid bodies

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


