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Abstract

mechanical support in the management of these patients.
L

Giant Cell Myocarditis (GCM) is a form of fulminant cardiomyopathy caused by a lymphocytic inflammatory
response. Prompt diagnosis, hemodynamic stabilization and initiation of therapy are essential steps in the
management of this disease. We report a case of fulminant GCM in which rapid implementation of Venous-Arterial
Extracorporeal Membrane oxygenation (VA-ECMO) and subsequent addition of a percutaneous biventricular
mechanical support with an Impella LP 5.0 (Abiomed, Danvers, MA) and a PROTEK Duo (TandemLife, Pittsburgh,
PA) while administering immunosuppressants improved the patient clinical status as well biventricular cardiac
function. We concluded that the addition of modern percutaneous biventricular supports to VA-ECMO is important to
promote cardiac function recovery by offloading the ventricles and we provided a treatment algorithm incorporating

J

Keywords: Extracorporeal membrane oxygenation; Cardiogenic
shock; Giant cell myocarditis; Heart failure; Immunosuppressive
therapy; Mechanical support device; Ventricular assist device

Objective

Giant Cell Myocarditis (GCM) is a rare and often fatal disease. We
report a case of fulminant giant-cell myocarditis treated initially with
VA-ECMO therapy due to refractory cardiogenic shock. In order to
promote myocardial recovery, we added novel percutaneous
biventricular assist device (Protek Duo and Impella LP) to offload his
ventricles. The patient was successfully weaned for mechanical support
but ultimately required durable left-ventricular assist device.

Case Report

A previously healthy 47-year-old male initially sought medical
attention for decompensated heart failure. He underwent a coronary
angiography which showed severe left ventricle systolic dysfunction
and no coronary artery lesion. An endomyocardial biopsy was
performed and was consistent with GCM, so the patient was treated
with intravenous methylprednisone. His condition progressively
deteriorated, so VA-ECMO was implanted. Seventy-two hours after
VA-ECMO initiation, the patient underwent Biventricular
Percutaneous Assist Device (BiVAD) implantation with an Impella LP
5.0 (Abiomed, Danvers, MA) and a PROTEK Duo (TandemlLife,
Pittsburgh, PA). He was also started on cyclosporine and azathioprine,
in addition to methylprednisone. After 15 days on immunosuppressive
therapy, his biventricular support devices were successfully weaned. A
repeat transthoracic echocardiogram demonstrated an improvement in
his biventricular systolic function. The patient remained however
fragile; being unable to tolerate heart failure medical therapy and
requiring intermittent dobutamine. A durable left ventricular assist
device (HVAD, Heartware, Framingham, MA) was thus implanted as a

bridge to transplantation. The patient was then successfully discharged
home while awaiting elective cardiac transplantation.

Discussion

To the best of our knowledge, this is the first report of a patient with
fulminant GCM initially treated with VA-ECMO and rapidly
transitioned to modern percutaneous biventricular assist device. VA-
ECMO is a mechanical device capable of providing cardiopulmonary
support in refractory cardiogenic shock [1]. The literature addressing
the use of VA-ECMO in GCM is limited and comes primarily from
case series and case reports. A retrospective study by Montero et al.
included Thirteen patients diagnosed with GCM between 2002 and
2016 [2]. Eleven of them were initially put on VA-ECMO with a mean
duration of therapy of 10 days. Three patients died and the remaining
eight patients were transplanted. There was thus no transplant-free
survival observed. Ammirati et al. [3] also reported a series of 187
patients with myocarditis of which 6 were diagnosed with fulminant
GCM. Among these, three were treated with VA-ECMO. One
ultimately died, another one received a heart transplant, and only one
patient was successfully weaned off mechanical support [3].

In this case, the patient’s biventricular systolic function improved
considerably after the implantation of a BiVAD. We believe this
resulted from the rapid transition from VA-ECMO to a BiVAD, leading
to a reduction of afterload. Indeed, the retrograde flow in a VA-ECMO
system is associated with an increased afterload, pulmonary congestion
and RV dysfunction, limiting myocardial recovery while administering
immunosuppressive therapy.

Many strategies have been developed to offload the left ventricle of
patients on VA-ECMO [4]. The addition of an Impella device to
ECMO therapy was associated with a higher rate of recovery and
decreased in-hospital mortality compared to ECMO therapy alone [5].
The addition an RVAD to VA-ECMO therapy has also been described
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in the literature to promote forward flow to the LV in cases of massive
PE and fulminant myocarditis [6,7].

While we strongly believe that the rapid transition of mechanical
support from VA-ECMO to BiVAD helped improve the patient's
cardiac function, the reason which may explain his overall fragility is
the delay in diagnosis and initiation of immunosuppressive therapy.
Indeed, it took one month of progressive symptoms prior to initiation
of immunosuppressant compared to 4 days from symptom onset to
ICU admission reported by Montero et al. [2].

As illustrated in Figure 1, we thus recommend that VA-ECMO
should be implanted in patients with refractory cardiogenic shock and
multiple organ failure. Once the patient stabilized, physicians should
aim for a rapid transition to BiVAD to promote myocardial recovery.
Should the patient remain in a critical state, urgent cardiac
transplantation should be organized.

Confirmed fulminant Giant Cell
Myocarditis with endomyocardial biopsy

A. Is the patient in refractory cardiogenic shock despite maximal medical therapy?

N
N\
\4
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L.Involve HF Team. B. Does the patient require urgent full
cardiopulmonary support (multiorgan
failure, cardiopulmonary arrest, severe

biventricular failure, etc.)?
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/
/
/
X Y
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LV recovery.

1. List for urgent cardiac
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Figure 1: Recommended Treatment Algorithm for mechanical
support in Giant Cell Myocarditis. Note: BiVAD: Biventricular
Assist Device; ECMO: Extracorporeal Membrane Oxygenation; HF:
Heart Failure; LVAD: Left Ventricular Assist Device; LV: Left
Ventricle; RVAD: Right Ventricular Assist Device.

Conclusion

In conclusion, GCM is a rare form of fulminant myocarditis.
Prompt diagnosis and initiation of immunosuppressive therapy has the
potential to alter the disease course. Advancement in mechanical
support devices and the ever-growing experience in the management
of cardiogenic shock were of added benefit to survival in our case.
Starting with VA-ECMO as the mechanical circulatory support of
choice early on presentation and transition to percutaneous
biventricular system is our recommended approach. In this case report
we illustrated the usefulness of early transition to low-afterload cardiac
support in order to maximize cardiac function stability in the disease
course.
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