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Abstract

The clinical presentation of cardiac sarcoidosis is variable. We report two cases of cardiac sarcoidosis to highlight the varied
clinical presentations and diagnostic challenges in our setting and encourage the consideration of sarcoidosis as a differential in

unexplained arrhythmias and heart failure.
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ABSTRACT

The clinical presentation of cardiac sarcoidosis is variable. We report two cases of cardiac sarcoidosis to high-
light the varied clinical presentations and diagnostic challenges in our setting and encourage the consideration
of sarcoidosis as a differential in unexplained arrhythmias and heart failure.
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KEY CLINICAL MESSAGE

Cardiac sarcoidosis is a major cause of death and disability in sarcoid patients. It can be benign and
asymptomatic or life-threatening.

Early screening is crucial, since prompt therapy may lead to resolution of cardiac arrhythmias or dysfunction.
INRODUCTION

Sarcoidosis is a multisystem inflammatory disease characterized by the presence of noncaseating granulomas
of unknown aetiology. Although the disease affects almost every organ system in the body, lung involvement
occurs in over 90% of all cases.! The estimated prevalence of sarcoidosis is 20-60 cases per 100,000 with worse
outcomes among African-American populations.! There is lack of data on the incidence and disease burden
of sarcoidosis in Africa and Ghana. Detailed clinical and epidemiological studies are urgently required in
this area.

Sarcoidosis has the worst prognosis when it involves the heart muscle. Cardiac sarcoid (CS) is estimated to
account for more than two-thirds of global deaths in sarcoidosis patients.?3 Heart muscle involvement may
be isolated (with no overt clinical manifestations of systemic sarcoidosis masking early disease detection) or
in association with other systems involvement particularly pulmonary sarcoidosis. The estimated prevalence
of cardiac sarcoidosis (CS) is between 20 to 30% in patients with sarcoidosis from autopsy studies as well
as screening of known sarcoidosis patients with cardiac magnetic resonance imaging (MRI). However, only
5% of patients with systemic sarcoidosis have clinical evidence of cardiac sarcoidosis.> ® The prevalence of
isolated cases of CS is unclear although there are case reports of such occurrence in the literature.%

Clinical presentation of CS is variable and can be benign and asymptomatic or life-threatening with symp-
toms of heart failure, cardiac arrhythmias or sudden cardiac death. Mitral valve regurgitation due to pap-
illary muscle dysfunction, pericardial involvement manifesting as pericarditis or tamponade and pulmonary
hypertension due to pulmonary parenchyma injury or left ventricle (LV) dysfunction are all reported man-
ifestations of cardiac sarcoidosis. 7 CS has also been identified incidentally after ECG abnormalities and
cardiac symptoms in patients with sarcoidosis, or unfortunately following sudden death.?¢ Indeed up to 50%
of deaths in sarcoidosis may be related to cardiac involvement.®

The diagnosis of cardiac sarcoidosis however remains a challenge because of non-specific symptoms and the
absence of a single examination technique to reliably diagnose the condition. Screening is however imperative
since treatment can significantly reduce the risk of sudden death among affected patients.® Expert opinion
recommend clinicians actively enquire about cardiac symptoms in sarcoidosis patients at follow-up visits
and have repeat ECGs every 6 to 12 months and particularly during tapering of corticosteroid treatment.
Detailed evaluation is warranted if clinical or ECG abnormalities are detected.31°

Several established diagnostic guidelines in existence are based on expert consensus with none validated by
prospective data or clinical trials.!!Clinicians must combine clinical symptoms with advanced cardiac imaging
techniques consistent with sarcoidosis and demonstrate histological presence of noncaseating granulomas,
rule out alternative diagnosis and causes of noncaseating granulomas before making a diagnosis of cardiac
sarcoidosis.®12

The patchy distribution of noncaseating granulomas in myocardium contributes to the low diagnostic yield
(sensitivity of 10-25%) of endomyocardial biopsy despite being the gold standard of diagnosis.'® The invasive-
ness of the procedure and its attendant complications contribute to the limited usefulness of endomyocardial
biopsy.'* CS may be accompanied by LV dilatation as well as regional and global wall motion abnormali-
ties. Regional granulomatous inflammation can also lead to wall thinning and akinesis. Cardiac magnetic
resonance (CMR), currently the investigation of choice can reliably identify all of these abnormalities by



utilising a combination of morphological and functional assessment tools that lead to excellent sensitivity
(96.9%) and specificity (100%) for detecting cardiac sarcoidosis.®1517

Fluorodeoxyglucose — positron emission tomography (FDG-PET) scan is a useful nuclear imaging modal-
ity that employs radioactive glucose to detect areas of active inflammation with a sensitivity of 89% and
specificity of 78% in detecting cardiac sarcoidosis. FDG-PET scan has the benefit of demonstrating both
perfusion and metabolic activity aiding in diagnostic specificity.'® However, FDG-PET is even less accessible
in settings such us ours.

The ECG is very useful in identifying conduction disorders, arrhythmias or paroxysmal and intermittent
rhythm disturbances in the case of Holter ECG. However its sensitivity and specificity of diagnosing CS is
low. Echocardiography, although useful, cannot establish the diagnosis of CS but its importance is seen in
the assessment of associated complications and monitoring of the course of the disease.'5:18

The management of CS is multidisciplinary and involves cardiologists, pulmonologists, radiologists, rheuma-
tologists and others. The pharmacological management of cardiac sarcoidosis involves the use of immuno-
suppressive medications and cardiac-specific therapy to manage cardiac sequelae of sarcoidosis. The goal
of immunosuppressive therapy is to reverse any ongoing active granulomatous myocarditis and potentially
prevent the progression of myocardial granulomatous inflammation to scar tissue which leads to arrhythmias
and ventricular dysfunction.'® As the most frequent cause of death from CS are heart rhythm disorders
such as AV block and ventricular arrhythmias, an irreplaceable role in the management of CS patients is
pacemakers and implantable cardiac defibrillators (ICDs).!?

Beyond these, general cardiology inputs in the management of the CS patient may include guideline —
directed medical management of systolic and diastolic heart failure as with other aetiologies of heart failure.
The caveat however is use of beta blockers in the absence of pacemaker because of frequent AV conduction
abnormalities.?? Antiarrhythmic agents including amiodarone may be used to maintain normal sinus rhythm
in patients with atrial arrhythmias or symptomatic ventricular tachycardia.2’

Cardiac specific treatment typically occurs in combination with immunosuppressants since they have no
impact on the ongoing pathological process of sarcoidosis.® Systemic corticosteroids are the cornerstone of
the treatment in CS and are considered first-line agents because their efficacy and attainment of significant
response in a relatively short period. Other immunosuppressive drugs such as methotrexate, azathioprine,
mycophenolate mofetil, leflunomide, cyclosporine, or cyclophosphamide can be used in the event of corticos-
teroids failure, development of adverse side effects with corticosteroid therapy, prevention of corticosteroid
adverse side effects in patients requiring higher doses (> 10mg/day prednisolone) of corticosteroids as main-
tenance therapy and in combination therapy.?20:2

We present two cases of cardiac sarcoidosis with differing clinical presentations.
CASE REPORTS
Case 1

A previously well 58 year old woman with an unremarkable medical history was seen at the respiratory clinic
with a six month history of a dry cough, easy fatigability and progressive breathlessness on exertion. She
was unaware of any precipitants and had received numerous antibiotic courses, salbutamol and budesonide
inhalers, and prednisolone with mild improvement of her symptoms. Physical examination including chest
auscultation was normal except for a regular tachycardia of 106 beats/min. Chest x — ray (CXR) revealed
a bilateral hilar lymphadenopathy and cardiomegaly. A contrast — enhanced computed tomography (CT)
scan of the chest showed bilateral reticulonodular opacities with bilateral hilar lymphadenopathy suggestive
of stage II pulmonary sarcoidosis. An electrocardiogram (ECG) showed sinus tachycardia with a left bundle
branch block (Figure 1) and a transthoracic echocardiogram revealed a dilated left ventricle with severely
reduced LV systolic function (ejection fraction of 30%) and dyssynchrony of the interventricular septum
(IVS). Laboratory investigations showed elevated serum angiotensin converting enzyme (ACE) of 69.6 UI/L
(8.0 — 52.0), erythrocyte sedimentation rate (ESR) of 33 mmfall/hr (3.0 — 5.0) and hypercalcaemia of 2.79



mmol/L (2.12 — 2.62). ANA was negative and sputum for GeneXpert (GeneXpert Dx System Version 4.8)
did not detect Mycobacterium tuberculosis DNA. Lung function tests revealed a restrictive pattern with
a forced expiratory volume in the first second (FEV1) of 1.44L (predicted, 2.18L), a forced vital capacity
(FVC) of 1.88L (predicted, 2.51L) and a FEV1/FVC ratio of 77% (predicted, 87%). A diagnosis of pulmonary
sarcoidosis was made with possible cardiac involvement and steroid therapy initiated with good improvement
of symptoms within 3 months. The patient developed symptoms of heart failure (orthopnoea, paroxysmal
nocturnal dyspnoea, bilateral leg swelling) 6 months later when her steroid dose was being tapered. She was
admitted and managed for heart failure (NYHA Class III). Cardiac MRI done later showed a moderately
dilated LV with moderately reduced ejection fraction (EF) of 40%, discoordinate movement of interventricular
septum and a thinned and hypokinetic apical anterior wall. There was no active myocardial inflammation
or oedema but there was midwall late gadolinium enhancement of the basal inferior LV wall, the basal
lateral LV wall with patchy near-transmural enhancement of the apical anterior and mid to apical lateral
LV wall (Figure 2) all suggestive of cardiac sarcoid. The prednisolone dose was increased to 1mg/kg and
azathioprine added to allow for prednisolone dose tapering. She remains stable on above in addition to heart
failure therapy (NYHA class I). Her ECG findings remain unchanged.

Case 2

A 51 year old male, with no chronic illnesses was seen with a 4 month history of intermittent dry cough,
palpitations and progressive shortness of breath on exertion. He had received treatment for recurrent chest
infections and was a lifelong non-smoker. He was referred to the respiratory clinic with an abnormal CXR.
Clinical examination revealed bilateral lower lung zones crepitations, SpOs of 94% at rest and on room air
with exertional drop to 88%. He had a regular bradycardia of 35 beats/min and blood pressure of 137/74
mmHg. ECG revealed a third degree heart block (Figure 3). His transthoracic echocardiogram showed
normal LV morphology (relative wall thickness, 0.32; LV mass index, 91 g/m?); normal systolic and diastolic
function, and normal segmental wall motion. There was complete atrioventricular block with junctional
escape rhythm as well as intermittent Mobitz type I or 2 block on his 24 hour Holter ECG. A high resolution
chest CT-Scan showed ground glass opacification with multiple tiny nodules in the mid and lower lung zones,
increased reticulation and mediastinal lymphadenopathy suggestive of Stage II sarcoidosis. Serum ACE was
elevated; 116.0 IU/L (8.0 — 52.0) and pulmonary function test showed a restrictive pattern with a FEV1 of
2.23L (predicted, 3.64), FVC of 2.53L (predicted, 4.68) and a FEV1/FVC ratio of 88.3% (predicted, 77.7%).
A diagnosis of pulmonary sarcoidosis with probable cardiac involvement was made and confirmed by Cardiac
MRI which revealed Late Gadolinium enhancement of the mid-septum, basal to mid-septum and lateral LV
wall with corresponding oedema and inflammation in STIR images highly suggestive of cardiac sarcoidosis
(Figure 4).

Patient was started on corticosteroid and azathioprine and assessed for a possible pacemaker insertion which
patient refused. He however showed marked improvement in the respiratory symptoms and a conversion
of the complete heart block to a first degree heart block after 8 weeks of therapy (Figure 5). He is being
followed up periodically with ECGs.

DISCUSSION

Cardiac sarcoidosis is the most ominous manifestation of sarcoidosis accounting for as much as 50% of
deaths in patients with sarcoidosis.® The prevalence of cardiac involvement amongst patients with systemic
sarcoidosis varies widely for unknown reasons, but ranges between 3.7 to 54.9% depending upon the imaging
techniques used and the population studied.*'* There is scanty data on CS in our setting and in Africa as
a whole with no case reports identified. The triad of cardiac manifestations are conduction abnormality,
ventricular tachycardia and heart failure.

CS though often clinically silent is frequently fatal. It’s wide spectrum of clinical manifestations arise from
the variable locations of sarcoid lesions in the myocardium. There is however a predilection for the base of the
interventricular septum, the conduction system and the left ventricular (LV) free wall, although, other parts
of heart including the papillary muscles, right ventricular wall, atria, valve leaflets, intramyocardial vessels,



pericardium and endocardium may be involved.?>7?2 Indeed, both patients reported here had involvement
of the base of the interventricular septum, the conduction system and the left ventricular (LV) free wall.

Conduction disease as observed in our report, is the most common electrophysiologic manifestation of CS
with a prevalence up to 62%.'* Complete heart block and bundle branch blocks have been reported in 23-
30% and 12-32%, respectively of patients with myocardial sarcoidosis.” Advanced AV blocks may lead to
syncope or sudden cardiac death, warranting inclusion of sarcoidosis as a differential in the evaluation of
patients with syncope, especially when it occurs in young and middle-aged patients. Studies suggest CS may
be accountable for unexplained second or third degree atrioventricular (AV) block in patients less than 60
years old %23, Indeed, implantable cardioverter-defibrillators (ICDs) are recommended for CS patients with
complete heart block, prior ventricular arrhythmias, cardiac arrest or LV ejection fraction of <35%.24

A prospective evaluation of patients aged 18 to 60 years presenting with unexplained Mobitz II or 3rd
degree AVB and no previous history of sarcoidosis by Nery et al found that 34% of patients had CS and
were more likely to experience major adverse cardiac events.?® Data from the National Inpatient Sample
(NIS) database from 2012-2014 has shown that complete heart block is more prevalent among patients
with sarcoidosis compared to those without a diagnosis of sarcoidosis and increased the odds of developing
complete heart block among other medical comorbidities like coronary artery disease, age, gender and heart
failure.26

A recent Finnish study of 325 cases of cardiac sarcoidosis from the Myocardial Inflammatory Diseases in
Finland Study Group Registry diagnosed from 1988 to 2015, reports that 143 (44%) patients presented with
Mobitz II second degree or third degree AVB in the absence of other explanatory cardiac disease.?” Likewise,
another Finnish study of 72 patients aged <55 presenting with new-onset, unexplainable Mobitz I second
degree or third degree AVB, 14 of 72 (19%) patients had histologically confirmed CS whilst another 4 (6%)
had giant cell myocarditis.?3

Bundle branch blocks are also a frequent occurrence in CS patients. Our first case had left bundle branch
block (LBBB) which is known to be less common compared to right bundle branch blocks (RBBB).7:28:29
Schuller et al found that among a cohort of patients with biopsy — proven pulmonary sarcoidosis a BBB
pattern is associated with cardiac involvement 2° and RBBB pattern was more prevalent than LBBB in the
CS population in a Danish study.??

Cardiac sarcoidosis is frequently overlooked as the underlying cause of heart failure and accounts for 25 —
75% of cardiac deaths in patients with cardiac sarcoidosis. Left ventricular systolic and diastolic dysfunction
leading to progressive congestive heart failure often occurs due to conduction or rhythmic abnormalities, or
as a result of extensive myocardial infiltration or both.”1939 A study of core LV biopsies obtained during
LV assist device implantation showed granulomatous myocarditis consistent with sarcoidosis in previously
undiagnosed CS in 6 of 177 mixed cardiomyopathy patients (3.4%).%! In an examination of explanted hearts,
Roberts et al found that among 130 heart transplants with a clinical diagnosis of non-ischaemic cardiomy-
opathy, 8 (6.2%) had undiagnosed CS.32

Due to the low sensitivity of endomyocardial biopsy, cardiac MRI has become the investigation of choice
for cardiac sarcoidosis in the patient with a high clinical suspicion. As recommended by experts’ consensus,
clinical symptoms with consistent advanced cardiac MRI findings should be combined with histological
presence of noncaseating granulomas demonstrated in biopsy of other sites of involvement such as the skin
or lungs. In both cases presented, the presence of cardiac complications prevented biopsy of lung tissue
via CT-guided biopsy as endobronchial ultrasound transbronchial needle aspiration (EBUS-TBNA) is not
available in our practice. High resolution CT-scan (HRCT) of the chest which has significant correlation
with histology in the diagnosis of pulmonary sarcoidosis was highly suggestive in both cases and supported
by some laboratory markers such as serum ACE level and hypercalcaemia. 33

Broadly, current treatment for CS involves immunosuppression and antiarrhythmic agents for inflammation
and antiarrhythmic drugs and/or ablation for scar formation/fibrosis. Optimal duration of treatment remain
controversial, but corticosteroids and other immunosuppressive agents improve cardiac function, prevent



further formation of granulomas, and reduce arrhythmias and incidence of sudden cardiac death as depicted
in the cases presented, but patients with advanced cardiac dysfunction (LV ejection fraction <30%) may
remain unresponsive to corticosteroid therapy.?1%:3436Even though corticosteroids remain the cornerstone
in the treatment of clinically active or symptomatic CS, dosing, selection and timing and duration of therapy
for cardiac sarcoidosis remains controversial.2%3¢ Late gadolinium enhancement in Cardiac MRI has emerged
as an important tool for risk stratification for sudden cardiac death (SCD) in CS and is of key importance
in the decision for ICD implantation in CS patients considered at high risk for SCD. Although both patients
in this report had LGE on their cardiac MRI scans for which an ICD was indicated, this service was not
available in our country.

CONCLUSION

We report two patients with cardiac sarcoidosis who initially presented with conduction disease and heart
failure. The diagnosis of CS in both patients had been delayed because of delay in diagnosing sarcoidosis
and not establishing a link between AV arrhythmia and sarcoidosis. The recent availability of cardiac MRI
in Ghana allowed the diagnosis to be confirmed. Although relatively uncommon, cardiac sarcoidosis should
be included in the differentials of unexplained conduction disease or arrhythmias as optimal management
will prevent cardiac dysfunction and sudden cardiac deaths.
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LIST OF FIGURE LEGENDS
Figure 1 Sinus tachycardia and left bundle branch block

Figure 2. Cardiac MRI Images showing patchy Late Gadolinium Enhancement of the basal septum and
mid to apical Lateral LV wall (A), basal septum and basal Lateral wall (B) and mid inferolateral wall (C).
The absence of oedema or inflammation is shown in STIR images (D) after treatment

Figure 3. Complete heart block



Figure 4. Cardiac MRI images showing Late Gadolinium Enhancement of the mid-septum (A), basal to
mid-septum and lateral LV wall (B) with corresponding oedema and inflammation in STIR images (C).

Figure 5. First degree heart block
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