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Mechanical assist and transplantation for treatment of 
giant cell myocarditis
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CASE PRESENTATION
A 16-year-old boy presented with hemodynamic instability due to 
ventricular tachycardia, and required respiratory and inotropic sup-
port. Left ventricular function was severely reduced (ejection fraction 
15%). Myocardial biopsy revealed acute giant cell myocarditis (GCM) 
with extensive myocardial necrosis (Figure 1). Real-time polymerase 
chain reaction analysis demonstrated evidence of Epstein-Barr virus-
specific DNA. Intravenous immunoglobulin therapy (Gamunex, 
Bayer, Germany) was given without any noticeable effect. Due to fur-
ther deterioration, veno-arterial extracorporeal membrane oxygen-
ation (ECMO) was initiated, with subsequent heart transplantation 
within 26 h. The patient developed acute right heart failure after 
transplantation and, despite the use of catecholamines and inhaled 
nitric oxide, ECMO support was required for another 28 h. He was 
successfully weaned from ECMO thereafter and discharged from the 
hospital on the 36th postoperative day. The patient was treated post-
operatively with triple-regimen immunosuppressive therapy, guided by 
frequent myocardial biopsies (Table 1). The most recent  follow-up at 
60 weeks postoperatively revealed that the patient was in good health 
with no signs of giant cell recurrence. 

DISCUSSION
GCM is frequently associated with a fulminant clinical course, and the 
need for immediate mechanical assistance and heart transplantation 
(1,2). Only 18 cases of pediatric GCM have been reported, of which 
only five patients were successfully treated with transplantation (3). 
The Multicenter Giant Cell Myocarditis Study Group (1) recorded 
63 patients in whom the rate of death or cardiac transplantation was 
89% (1). 

Therapeutic options for GCM include immunosuppression, 
implantation of a left ventricular assist device and/or heart transplan-
tation (1-3). Evidence-based recommendations are not currently 
available due to the small number of described cases. 

In our patient, ECMO was applied as a bridge to transplantation due 
to fulminant heart failure, as well as a bridge from transplantation due to 
isolated right heart failure. To our knowledge, the present article is the 
first reported case of ECMO support before and after heart transplanta-
tion in children, particularly in a patient suffering from GCM. 

The presence of GCM along with altered immune function (4) 
emphasizes the importance of post-transplantation immunosuppres-
sive management, especially because a GCM recurrence rate of 25% in 
the transplanted heart has been described (1). Although our patient 
did achieve grade 0 rejection once during postoperative surveillance, 
we consider his immunosuppressive treatment to be successful because 
there was no recurrence of giant cells in the transplanted heart 
(Table 1). Therefore, we believe that frequent endomyocardial biop-
sies allowed us to carefully monitor his immunosuppressive manage-
ment. Based on this limited experience, we believe that a 
triple- immunosuppressive regimen is a reasonable protocol for such 
patients. 

The etiology of GCM is unknown, but an association with immune 
disorders and viral triggers has been reported (4,5). To the best of our 
knowledge, the present article is the first reported case of GCM associ-
ated with Epstein-Barr virus. It is important to emphasize, however, 
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A case of Epstein-Barr virus-related acute giant cell myocarditis in a 
16-year-old boy is reported. Fulminant heart failure was successfully treated 
with extracorporeal membrane oxygenation as a bridge to urgent heart 
transplantation, and was again necessary after transplantation because of 
acute right heart failure. Clinical management and postoperative surveil-
lance of this unusual problem are presented and discussed. 
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Le traitement d’une myocardite à cellules 
géantes par assistance mécanique et par greffe

Les auteurs rendent compte du cas d’un garçon de 16 ans atteint d’une 
myocardite aiguë à cellules géantes liée au virus d’Epstein-Barr. On a traité 
l’insuffisance cardiaque fulminante par oxygénation extracorporelle dans 
l’attente d’une greffe cardiaque d’urgence, puis on a repris ce traitement 
après la greffe en raison d’une insuffisance aiguë du cœur droit. La prise en 
charge clinique et la surveillance postopératoire de ce problème inhabituel 
sont présentées et exposées.

Figure 1) Extensive multifocal necrosis with infiltration of lymphocytes, granu-
locytes and formation of giant cells in the myocardium of a 16-year-old boy
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that this is simply an association and no conclusions can be drawn 
regarding causation.

It is known that GCM may recur in a significant proportion of 
patients. Because our patient had no recurrence 60 weeks postopera-
tively, we believe the aggressive surgical treatment and postoperative 
immunosuppression was justified. More cases will need to be reported 
and observed, however, to make more definitive recommendations on 
the management of this rare clinical problem. 
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Table 1
Results of endomyocardial biopsies after heart 
transplantation for acute giant cell myocarditis in a 
16-year-old boy
Weeks after 
transplantation Immunosuppressive medication

ISHlT 1990 
grade

1.5 Cyclosporin/MMF/steroids 1A
3 Cyclosporin/MMF/steroids 1A
6 Tacrolimus/MMF/steroids 1A
8 Tacrolimus/MMF/steroids 1A
10 Tacrolimus/MMF/steroids 1A
12 Tacrolimus/MMF/steroids 1B
14 Tacrolimus/MMF/steroids 1B
16 Tacrolimus/MMF/steroids 1B
20 Tacrolimus/everolimus/steroids 1A
22 Tacrolimus/everolimus/steroids 1A
26 Tacrolimus/everolimus/steroids 1A
30 Tacrolimus/everolimus/steroids 0
36 Tacrolimus/everolimus/steroids 1A
42 Tacrolimus/everolimus/steroids 2
46 Tacrolimus/everolimus/steroids 1B
52 Tacrolimus/everolimus/steroids 1A
56 Tacrolimus/everolimus/steroids 1A
ISHLT International Society for Heart and Lung Transplantation; MMF 
Mycophenolate mofetil




