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Infiltrative Disease in Non-Ischemic Cardiomyopathy: Giant
Cell Myocarditis Leading to Fulminant Myocarditis

Jeffrey Chan®©, Eric Adler®

Abstract

Giant cell myocarditis (GCM) is a rare cause of fulminant myocar-
ditis associated with rapid onset severe heart failure. We report here
a case of infiltrative cardiomyopathy in an atypical age group to
highlight the spectrum of a rare disease and the appropriate clinical
considerations in its diagnosis and management.
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Introduction

Myocarditis is clinically and pathologically defined as “in-
flammation of the myocardium”. It is a general term that en-
compasses a broad spectrum of pathology that all contribute
via different mechanisms to myocardial inflammation [1].
Giant cell myocarditis is one such cause of myocarditis. It is
a rare disorder that results in progressive acute or subacute
heart failure and is generally attributed to a T-lymphocyte-
mediated inflammation of the heart muscle [2]. It is mostly a
disease of young adults, with an average age of 37 and 48 as
noted in two previously reported series. The most common
early manifestations of this disease are heart failure, ventric-
ular arrhythmias, and atrioventricular block [3-5]. The Giant
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Cell Myocarditis Study Group identified heart failure symp-
toms as the primary presentation in 75% of patients with gi-
ant cell myocarditis. Nonetheless, the clinical presentation of
the disease still ranges from nonspecific symptoms of fever,
myalgias, palpitations, or exertional dyspnea to full hemo-
dynamic collapse. It is this diversity in clinical presentation
that accounts for the unfortunate reality that even in experi-
enced tertiary academic medical centers greater than 40%
of cases escape detection when endomyocardial biopsy is
not pursued. The condition is often rapidly fatal as it quickly
deteriorates into fulminant myocarditis. Liberman et al cre-
ated a broad classification system to assist clinicians in rec-
ognizing fulminant myocarditis as shown in Table 1 [6]. The
classification divides myocarditis essentially into fulminant,
subacute, chronic active, and chronic persistent subtypes.
Patients with fulminant myocarditis, as in this case we re-
port, present with acute, severe heart failure, and are often in
cardiogenic shock requiring hemodynamic support [7].

Given their rarity, consideration of infiltrative etiologies
such as giant cell myocarditis is often underemphasized in
the evaluation of both known and new onset cardiomyopa-
thy. Unfortunately, when not pursued simultaneously or sys-
tematically with traditional ischemic workups, this period of
elapsed time before relevant workup is pursued compromis-
es patient care as it delays the initiation of medical therapy.

We report here a case of giant cell myocarditis that con-
tinually worsened to fulminant myocarditis despite standard
and aggressive hemodynamic support to illustrate the impor-
tance of considering infiltrative causes of cardiomyopathy
even in uncommon age groups and the relevance of prompt
cardiac biopsy for diagnostic workup.

Case Report

A 70-year-old woman with a history of COPD and diastolic
heart failure presented with acutely decompensated HF and
ventricular tachycardia (Vtach) that deteriorated into cardio-
genic shock despite inotropic support. The patient was shop-
ping when she first noticed palpitations without chest pain;
upon presenting in the ED she was found to be in Vtach in
the 170 s with systolic pressures in the 70 s. An echocardio-
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Table 1. Classification of Different Subtypes of Myocarditis

Paral.neters Fulminant Acute Chronic active Chronic persistent
Considered
Onset of cardiac Abrupt Insidious Insidious Insidious
symptoms
Initial presentation Cardiogenic shock  Heart failure with Heart failure with Asymptomatic and
LV dysfunction LV dysfunction no LV dysfunction
Initial endomyocardial ~ Multiple foci of Active or Active or Active or borderline
biopsy findings active myocarditis ~ borderline borderline myocarditis
myocarditis myocarditis
Clinical course Complete recovery  Incomplete Progressive end- Mild symptoms
or death recovery or stage DM with stable LV
chronic, stable function
DCM
Histologic course Complete Complete Ongoing or Persistent
resolution resolution resolving inflammation with
myocarditis; foci of myocyte
fibrosis and giant necrosis
cells
Response to No benefit Variable Initial response No benefit
immunosuppressive followed by
therapy relapses

DCM, dilated cardiomyopathy; LV, left ventricle; Permission obtained from Elsevier Ltd@ Lieberman EB et al (1991) J Am

Coll Cardiol 18: 1617 — 1626.

gram demonstrated an ejection fraction of 23% with a dilated
left ventricle and severely depressed right ventricular func-
tion. With systolic pressures in the 60 s despite maximum
dose of neosynephrine and persistent Vtach, the patient was
intubated and sent for an intra-aortic balloon pump, right/
left heart catheterization, and coronary angiography. Hemo-

Figure 1. Heart, apical core biopsy. Section of myocardial
biopsy shows extensive myocardial necrosis and chronic in-
flammation with lymphocytes, eosinophils, and many giant
cells. No granulomas are identified. Giant Cell Myocarditis 4
x H & E Stain
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dynamics (mmHg) from the catheterization showed a Mean
RA of 17, RV 57/17, PA 59/29, PCWP 35, Fick CO 2.8, CI
1.5, AP 102/78, and LVEDP of 28. However, angiography
demonstrated no coronary artery disease. Post-procedure,
the patient was treated with vasopressin, neosynephrine,
and dopamine for pressure support and amiodarone and
lidocaine for Vtach. With concern that the patient’s persis-
tent Vtach despite an IABP may have been secondary to the
pro-arrhythmogenic medication, her inotropic therapy was
titrated down with a plan for a left ventricular assist device
(LVAD). Diagnostics performed included thyroid panels and
a plan for a cardiac MRI but the patient became unstable
necessitating the immediate placement of a VAD. Cardiac
biopsy done during LVAD implantation on day 15 demon-
strated mononuclear cell inflammation with multinucleated
giant cells, widespread interstitial fibrosis, and inflammation
with lymphoid nodules consistent with a diagnosis of giant
cell myocarditis. Cellcept was started on day 15 but the pa-
tient continued to be hemodynamically unstable requiring
increasing amounts of dobutamine, milrinone, and levophed,
and worsening renal function requiring continuous renal re-
placement therapy. In addition to an increasing white blood
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Figure 2. Giant Cell Myocarditis 10 x CD4. Giant Cell Myocarditis 10 x CD8. Heart, apical core biopsy. CD4
and CD8 immunostains show a mixture of CD4 and CD8 positive T cells (CD4 > CD8). Histologic findings are
consistent with diagnosis of giant cell myocarditis. Absence of granulomas with extensive necrosis and pres-
ence of eosinophils argue against the possibility of sarcoidosis. GMS, AFB stains are negative for fungi and
acid fast bacilli.

cell counts, fevers, and worsening multi-organ failure, blood

cultures at this time also demonstrated growth of gran nega-

tive rods. The patient unfortunately passed away on day 17.

Table 2. Differential for Fulminant Myocarditis

Discussion

Giant cell myocarditis has been recognized as a rapidly fatal

D.lfferelftlal Associated conditions Key clinical features Key'hlstologlc Treatment
diagnosis findings
Giant cell Autoimmune disorders Malignant ventricular Multinucleated giant High-dose steroids and
myocarditis Thymoma tachycardia cells cyclosporine or azathioprine
Drug hypersensitivity Heart block Cardiac transplantation
to minocycline,
cephalosporins,
phenytoin, primidone
Necrotizing Allergic diathesis Flu-like symptoms Diffuse infiltration High-dose steroids
eosinophilic Churg-Strauss syndrome  Peripheral blood with eosinophils and
myocarditis Idiopathic eosinophilia extensive myocyte
hypereosinophilic necrosis
syndrome
Endomyocardial fibrosis
Sarcoidosis Autoimmune disorders Arrhythmias Noncaseating High-dose steroids
Hilar adenopathy granulomas Cardiac transplantation
Peripartum None Time of onset related to ~ Mild-to-moderate Spontaneous recovery
cardiomyopathy pregnancy lymphocytic High-dose steroids and
infiltration with azathioprine
myocyte necrosis LVAD
Cardiac Transplantation
Bromocriptine
Acute Hypertension Electrocardiographic Thrombus in coronary ~ Coronary angioplasty
myocardial Diabetes mellitus evidence of ischemia arteries with myocyte =~ IABP
infarction Peripheral vascular necrosis LVAD

disease
Dyslipidemia

Sachin G, Markham DW, Drazner MH, Mammen PP. Fulminant Myocarditis. Nat Clin Prac. 2008; 5: 693-706.
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inflammatory cardiac disease that often progresses to death
within days to months by causing a progressive decline in
ventricular function. This case illustrates the importance of
early consideration of infiltrative disorders in the etiology
of acute onset HF exacerbation in both new and known HF
patients even in atypical age groups. It emphasizes the value
of prompt cardiac biopsy to definitively diagnose an infil-
trative disease in non-ischemic cardiomyopathy (NICM).
Fulminant myocarditis is a Class 1 indication for endomyo-
cardial biopsy [8]. Cardiac biopsies generally demonstrate
extensive necrosis and inflammation with lymphocytes,
eosinophils, giant cells, and an absence of granulomas [9].
The presence of multinucleated giant cells on hematoxylin
and eosin staining of endomyocardial biopsy samples is the
pathologic hallmark of this entity as shown in Figures 1 and
2 from our own patient in this reported case. Although MRI
is not sensitive enough to rule out GCM, it assists in the
diagnosis by depicting areas of involvement and directing
the necessary biopsy [10, 11]. MRI also aids in the exclusion
of other types of cardiomyopathy and provides quantitative
measures of right and left ventricular function for assessing
disease progression and prognosis [12]. In fact data has in-
creasingly suggested that a protocoled routine combination
of both gadolinium enhanced cardiac MRI and FDG-PET
alongside cardiac biopsy significantly improves detection
rate.

Current treatment for giant cell myocarditis involves
immunosuppression. Studies suggest that immunosuppres-
sion may arrest the disease process in patients with GCM
with clinical remission sufficient for survival free of trans-
plantation if started promptly. Reports have indicated that
treatment with high dose steroids combined with cyclospo-
rine and azathioprine or cellcept could also be of benefit to
patients. Cardiac transplantation is the treatment of choice
for those who do not respond to a trial of immunosuppres-
sive therapy. Unfortunately, the efficacy of treatment in ful-
minant myocarditis is only marginal. In the largest study to
date of GCM, transplant free survival was 11%. Further, of
the patients who did get cardiac transplantation, up to 25%
had recurrent disease.

As with our patient, fulminant myocarditis has a limited
differential diagnosis including GCM, necrotizing eosino-
philic myocarditis, sarcoidosis, peripartum cardiomyopathy,
and acute myocardial infarction with GCM being the lead-
ing non-ischemic offender (Table 2). GCM is commonly as-
sociated with autoimmune disorders, thymomas, and drug
hypersensitivity. Early evaluation with both appropriate im-
aging and biopsy allow for the differentiation of these etiolo-
gies as part of the initial evaluation for an infiltrative process
in a patient with NICM.

This fascinating case of giant cell myocarditis highlights
the importance of the consideration of infiltrative etiologies
in patients presenting with acute heart failure exacerbation
even if not in the typical age range of 30 to mid 40 s. The
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patient presented with the classical GCM symptoms of bi-
ventricular failure and recurrent ventricular tachycardia on
initial presentation. Additionally, her lack of risk factors and
African American ethnicity additionally raised suspicion for
infiltrative etiologies for acute decompensated heart failure.
However, her presenting age of 70, lack of prior episodes of
similar severe decompensation, and already known history
of heart failure did not resemble the typical presentation of
GCM induced cardiomyopathy. Studies have demonstrated
some potential of immunosuppressive therapy in GCM, how-
ever, as in this patient’s case of decompensated fulminant
myocarditis, the efficacy of steroids and immunosuppresion
is only marginal. In such advanced stages of myocarditis,
hemodynamic support is the priority. We present this case to
not only re-familiarize clinicians with a rare diagnosis, but to
emphasize the importance of considering obscure infiltrative
disorders in cardiomyopathy even in atypical presentations
to allow for early initiation of relevant biopsies and imaging
if relevant in guiding immunosuppressive management and
the priority of hemodynamic support in cases that have pro-
gressed to fulminant stages.
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