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Abstract

Introduction: Although giant cell myocarditis (GCM) is a rare, potentially fatal disease but its true prevalence is likely to be under-
estimated. GCM can lead to progressive heart failure, fatal ventricular arrhythmia and atrio-ventricular block.

Case Presentation: The presentreport describes three cases of biopsy-proven GCM with clinical presentation including arrhythmia
and heart failure. All patients were treated with immunosuppressant drugs.

Conclusions: Arrhythmia and symptoms of heart failure with immunosuppression had a relative improvement in three patients.
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1. Introduction

Giant cell myocarditis (GCM) is a rare, progressive and
fatal myocardial disease. GCM presentation of GCM is
wide spectrum such as acute coronary syndrome with
nonobstructive coronary arteries, acute and subacute
heart failure, ventricular arrhythmia and high grade atrio-
ventricular block (1).

The basis of its diagnosis is endomyocardial biopsy
(EMB) (2). Even with optimal medical care, GCM typically
has a bad prognosis (3).

These cases have beenreported for the first timein Iran.

All patients have consented to publication of informa-
tion about them contained in case reports.

2. Case Presentation

2.1. Case ]

A 3l-year-old female presented to the medical center
with palpitation followed by physical activity. She had a
history of syncope one day earlier. She had no fever, his-
tory of flu-like illnesses, malaise, chills, chest pain and dys-
pnea. She also did not mention the past history of any ex-
tracardiac diseases, drug use and abuse, family history for
sudden cardiac death (SCD) and cardiomyopathy. The first
patient’s electrocardiogram (ECG) showed ventricular ar-
rhythmia with a heart rate of 150 and blood pressure 85/50
then it was converted to sinus rhythm by synchronized
DC shock (Figure 1A). ECG of sinus rhythm revealed ST-T

change in anterolateral leads (Figure 1B). The general phys-
ical exam was normal cardiovascular examination after
arrhythmia conversion had S4 and mid systolic murmur
grade II/VI. Lab data showed ESR: 34 mm/h, anti-CCP (cyclic
citrullinated peptide): 9 U/mL, troponin :0.53 ng/mL, other
lab data, chest x-ray and abdominal sonography was nor-
mal. Echocardiography revealed moderate to severe global
left ventricular (LV) dysfunction with estimated ejection
fraction (EF): 30% - 35%, mild mitral regurgitation (MR), se-
vere apical and posterior hypokinesia and mild pericardial
effusion (PE).

Ventricular arrhythmia frequently happened, so coro-
nary angiography was done and the results were normal.
Cardiac magnetic resonance (CMR) imaging showed acute
extensive myocarditis with left ventricular involvement of
anterolateral, inferolateral and apical segment (Figure 1C).

Therefore, EMB was done and showed mild infiltra-
tion of lymphocytes, macrophage and multinucleated gi-
ant cell (Figure 1D). With due attention to frequent ventric-
ulararrhythmia, the patient underwent VT ablation and in-
sertion of implantable cardioverter defibrillator (ICD).

Despite the treatment of arrhythmia, it continued and
as aresult the patient was treated initially by methyl pred-
nisolone infusion (500 mg) a day in three doses then con-
tinuing with 15 mg oral prednisolone and mycophenolate
mofetil (MMF) (1 g daily) in addition to metoprolol succi-
nate, spironolactone, lisinopril and amiodarone. Arrhyth-
mia and hospitalization decreased after 12 months of ther-

apy.
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Figure 1. A, Ventricular tachycardia probably with mitral ring origin; B, sinus rhythm with ST-T change; C, histopathological view of myocardial sample revealed giant cell and
inflammation; D, cardiac MR with diffuse myocardial edema in the short inversion time inversion recovery (STIR) technique

2.2. Casell

A 45-year-old woman admitted with syncope, chest
pain and dyspnea to Rajaie Heart Center. She was in respi-
ratory distress and complete atrio-ventricular block. Heart
rate was 45 beat/min and blood pressure was 85/50 mmHg.
She was afebrile but she had diaphoresis, cold sweating
and weak arterial pulse.

ECG revealed complete heart block (CHB) and intra-
ventricular conduction delay (IVCD) (Figure 2B). Lab data
showed troponin: 1.8 ng/dL, NT-proBNP: 18000 pg/mL and
normal electrolyte range.

Echocardiography revealed severe biventricular dys-
function, LVEF: 10% - 15% moderate MR, mild PE. Tempo-
rary pacemaker (TPM) was placed for 72 hours then dual-
chamber ICD was implanted. Furosemide, milrinone and
norepinephrine infusion were initially started. Then some
episodes of sustain VT happened (Figure 2B). Regarding the

patent coronary arteries in angiography, she underwent
EMB from right ventricle (RV). EMB showed diffuse infil-

tration of myocardium by many lymphocyte, macrophage,

eosinophil and scattered multinucleated giant cells (Fig-
ure 2A).

Therefore, methylprednisolone was started 1 g per day
for 3 days then oral prednisolone (15 mg daily) with MMF (1
g daily) continued.

The patient’s LV and RV function partially improved
in a few days and CHB have been resolved. The cardio-
genic shock was over but patient’s struck thrombocytope-
nia and sepsis was diagnosed disseminated intravascular
coagulation (DIC) and despite broad spectrum antibiotic
and platelet infusion, the patient expired with hemotho-
rax and sepsis.

2.3. CaselIll

A55-year-old woman referred with frequent syncope to
emergency department in evaluation. Diagnosis of sustain
VT was confirmed. She had no symptoms of flu-like illness
and chest pain.

Lab data was fine. She did not notice symptoms of
heart failure.

Multidiscip Cardio Annal. 2018; 9(2):e80901.
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Figure 2. A, Histopathologic view of myocardial sample showed multiple giant cells,
severe inflammation and necrosis; B, A-V block and VT respectively.

ECG showed nonspecific ST-T change (Figure 3A).
Echocardiography showed LVEF: 45%, no significant valvu-
lar disease, normal LV and RV size.

Therefore, she underwent coronary angiography
which was patent. CMR has revealed myocarditis (Figure
3B) based on Lake Louise criteria (4).

Antiarrhythmic drug (mexiletine and amiodarone)
and bisoprolol was started for patient then ICD was im-
planted.

But frequent ICD shock has happened due to sustain
monomorphic VI, so she was referred for VT ablation.
Considering the recent positive troponin, cardiomyopathy
and frequent VT with medical therapy, EMB was done dur-
ing the procedure of VT ablation.

EMB revealed multiple giant cells, asteroid body, lym-
phocyte and macrophage infiltration (Figure 3C and 3D).
Viral polymerase chain reaction (PCR) test was performed
for myocardial sample detected parvovirus B19. Com-
puted tomography chest scan showed a normal pattern.
Thus, she was treated with 1mg/kg oral prednisolone
and cyclosporine 100 twice daily and MMF (1 g daily).
Prednisolone was tapered to 15 mg daily and serum cy-
closporine level has been maintained at 80 -100 ng/mL.

At this point no VT and ICD shock has been repeated
so far. LV function was estimated 55%. The patient was
underwent left ventricular biopsy that revealed inflamma-
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tion cores less than the previous sample after 1year (Figure
4). Second EMB did not indicate asteroid body and giant
cell. So, cyclosporine was discontinued.

3. Discussion

GCM is an underdiagnosed inflammatory myocardial
disease all over the world. It has often been diagnosed after
death or heart transplantation (5, 6).

Although GCM is known as a rare myocardial disease
but its incidence has been reported 0.2% to 5% in EMB
based myocarditis (7, 8).

GCM is commonly happening at young and middle-
aged adults (1, 9).

In our series, the mean age of patients is 44.3 years that
all of whom are women. These characteristics are consis-
tent with previous studies (3, 6, 10).

The main clinical presentation of GCM is progressive
heart failure (64% - 75%). Other clinical manifestations are
high grade A-V block (5% -31%), ventricular arrhythmia (VI-
VF) (14% - 32%), acute coronary like syndromes (6% -19%) (1,
6,9,11).

Approximately 20% of GCM cases have autoimmune
disorders such as collagen vascular disease, thyroiditis or
inflammatory bowel disease (12).

In our cases, the common symptoms were VT (occur-
ring in three patients), CHB (the second case), heart failure
(the second case).

Clinical diagnosis of GCM especially for middle aged
woman should be suspected in the approach to a patient
with ventricular arrhythmia and high grade A-Vblockeven
without significant LV dysfunction. Importance of GCM
differential diagnosis especially with AVB is cardiac sar-
coidosis (13, 14).

There are limited data on the use of non-invasive imag-
ing such as cardiac MR and nuclear imaging (15). CMR
was done in two of our cases which other than myocardial
edema, in the first case, CMR showed a thick layer of my-
ocardial late gadolinium enhancement (LGE) that was ex-
tended from sub epicardial to intramural LV. The third pa-
tient had LGE (sub endocardium) in inferolateral LV.

Arecent report, compared CMR with histology in GCM,
in which strain-encoded CMR showed a patchy distribu-
tion of LGE affecting all layers of myocardium (15).

Table 1 illustrates diagnostic importance of common
imaging modalities in specific myocarditis (15).

Although non-invasive imaging cannot provide a def-
inite distinction between inflammatory cardiomyopathy,
but those are (especially CMR) standard references for ini-
tial and complementary assessment of myocardial tissue
characterization and function (16).

EMB and histologic examination is the gold standard
method for the diagnosis of GCM (17). The giant cells are
the main characteristic feature of GCM (12). The classic
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Figure 3. A, Electrocardiogram with sinus rhythm; B, myocardial edema in CMR,; C, giant cell and inflammation in pathology; D, asteroid body

Table 1. Kadkhodayan et al. (15)

Imaging Modality CMR Echocardiography Nuclear Imaging (18F-FDG PET)
Cardiac sarcoidosis + ++ .

Giant cell myocarditis + + +

Eosinophilic myocarditis ++ ++

Lymphocytic myocarditis + + s

histopathologic view of GCM are diffused myocyte necrosis
with inflammatory cell infiltration including eosinophils,
lymphocytes, multinucleated giant cells, plasma cells and
neutrophils (9, 12, 18,19).

The major differential diagnosis of GCM in histopathol-
ogy are other myocardial lesion containing giant cells in-
cluding sarcoidosis, infectious granulomatosis myocardi-

tis, giant cell arteritis and Takayasu’s arteritis (4, 20).
Myocardial histopathology of the third case revealed
giant cells with asteroid body but her imaging and clinical
feature did not suggest cardiac sarcoidosis (CS). The patho-
logic characteristic features of CS to differentiate from
GCM include non-necrotizing granuloma with giant cell
and intracytoplasmic inclusions such as Schaumann and

Multidiscip Cardio Annal. 2018; 9(2):e80901.
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Figure 4. Histopathologic view of LV sample revealed lymphocytic infiltration without giant cells

asteroid bodies (21).

However, the third case has been following for CS pre-
sentation. Our second case showed massive myocardial
necrosis and severe inflammatory cells infiltration. With
due attention to her very poor prognosis, it is possible to
consider the relationship between myocardial pathologic
view and clinical prognosis.

The simultaneous presence of parvovirus B19 genome
and GCM can show triggering effect of parvovirus B19 in-
fection on giant cell myocarditis (22).

There are no sufficient data management and follow
up GCM (23). Kandolin et al. reported that 26 biopsy
GCM diagnosed patients were treated with combined im-
munosuppression that included steroid (all patients), cy-
closporine, mycophenolate mofetil, muromonab, gamma
globulin and methotrexate. This report described that two
third of patients partially recovered from severe clinical
heart failure but continued the susceptibility to ventricu-
lar arrhythmia (6).

Five patients (total mortality) died due to ventricular
arrhythmia. Twenty-five patients received beta-blocker (6).

Several other reports described the efficacy of im-
munosuppression therapy such as steroid, muromonab,
cyclosporin, anti-thymocyte globulin (ATG) and mycophe-
nolate mofetil that can be effective in relative clinical re-
mission of GCM (9, 11, 24, 25).

Our first case was treated with steroid and MMF that
achieved partial remission for ventricular arrhythmia.

In the second case, RV and LV functions were relatively
recovered with steroid pulse and MMF.

The third patient was improved in the view of myocar-
dial function and ventricular arrhythmia. Of course, ar-
rhythmia ablation has been performed for her. However, it

Multidiscip Cardio Annal. 2018; 9(2):e80901.

is clear that immunosuppressant drugs can partially con-
trol clinical heart failure and arrhythmia (7).

Further research specially clinical trials are required
for drug combinations.

Anti heart-failure drugs (angiotensin-converting en-
zyme or angiotensin receptor blockers and B-blockers)
have been used for our patients according to guidelines
(26).

Specific guideline does not exist for re-biopsy in GCM
to diagnose and follow up of the treatment and to estimate
prognosis (2) but considering the results of the third-case
re-biopsy, it is advisable to further research for re-biopsy
and left ventricular biopsy in patients with GCM.

3.1. Conclusion

It is important to consider especially giant cell my-
ocarditis in tachyarrhythmia and bradyarrhythmia with
unknown origin, in particular for young and middle aged
patients. Altogether, immunosuppressants can help to
manage GCM, but clinical trials are necessary.
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