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Abstract

Electrocardiographic abnormalities have been described in the setting of acute
rejection following orthotopic cardiac transplantation. The following is a brief
commentary related to an interesting case report by Goldraich et al. which was
recently published in the VAD Journal.
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It has long been recognized that cases of acute rejection following orthotopic
heart transplantation are associated with electrocardiographic abnormalities, and
that these abnormalities are reversible when the episode of rejection has
resolved (1). In this issue of the VAD Journal, Goldraich and colleagues present
another such example of a heart transplant patient with hemodynamically
significant acute rejection requiring mechanical circulatory support (MCS) with
extracorporeal membrane oxygenation (ECMO) and a percutaneous Impella left
ventricular assist device (LVAD) (2). They note several electrocardiographic
abnormalities associated with the acute presentation of severe rejection and
discuss how these abnormalities resolved as the patient recovered. The
resolution of the electrocardiographic abnormalities coincided with the
hemodynamic improvement observed in the patient as the patient was
undergoing weaning from MCS, and the authors suggest that the dynamic nature
of the electrocardiographic findings could be useful in informing physicians on the
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suitability of weaning from MCS.

In their report, the ECG presented during acute rejection showed several
abnormalities. First, there is a tachyarrhythmia which on close inspection is likely
atrial flutter at 300 bpm with 2:1 conduction to the ventricles yielding a ventricular
rate of exactly 150 bpm. Sinus tachycardia, however, cannot be definitively
excluded. Rhythm abnormalities ranging from sinus tachycardia and atrial
arrhythmias to ventricular arrhythmias can be associated with acute cardiac
transplant rejection (11). The ECG also demonstrates diminished voltage of the
QRS complex present in the limb leads which is not present on the reference
ECG. Diminished QRS voltage, or microvoltage, defined by the QRS amplitude
not exceeding 0.5 mV (5 mm) in the limb leads or 1 mV (10 mm) in the
precordial leads, is typically observed with the “damping” effect of fluid (e.g.
pleural or pericardial effusion), fat (e.g. obesity) or air (e.g. pneumothorax)
between the heart and the recording electrode (12). However, it can also be seen
with a loss of viable myocardium or when there is diffuse infiltration of the heart
such as in cases of ischemic or infiltrative cardiomyopathy, myocarditis, or acute
rejection. The ECG further shows a dramatic alteration in the pattern of
depolarization as well as dispersion of the QTc interval. These and other ECG
abnormalities are attendant to the episode of acute rejection. Their significance,
however, must be based on an understanding of the electrocardiographic
features of the normal transplanted heart.

Alterations in the electrocardiogram (ECG) of the transplanted heart have been
described including supraventricular arrhythmias, intraventricular conduction
disturbances, and repolarization changes (3-5). The most common of these is
the incomplete or complete right bundle branch block (3-5). Generally, no other
significant changes in the ECG amplitude or intervals are appreciated under
normal circumstances. While the presence of a right bundle branch block in and
of itself is not associated with adverse future cardiovascular outcomes, other
changes may be seen in response to conditions which directly affect the
transplanted heart such as transplant-associated vasculopathy and acute
rejection (5). These changes include reduced QRS amplitude, reduced T wave
amplitude, QTc interval widening, QTc dispersion, and ST segment abnormalities
(6-11). None of these electrocardiographic abnormalities are specific to acute
rejection, but in the proper clinical setting, these abnormalities can provide clues
to the underlying etiology and be useful to guide further evaluation and treatment.
Acute cardiac rejection is characterized by cardiac infiltration by mononuclear
cells, macrophages, and lymphocytes with subsequent myocardial inflammation
(13). Importantly, while ECG changes such as reduced QRS amplitude have
been well described in the literature surrounding cases of acute rejection
following orthotopic heart transplantation, evidence suggests that QRS amplitude
changes are unreliable to consistently diagnose acute rejection (14). In other
words, there is no single electrocardiographic feature that can be used to reliably
diagnose acute rejection. Consequently, diligent clinical evaluation,
hemodynamic measurements, and non-invasive cardiac imaging may all play an
important role in these cases.
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The present case illustrates how serial ECGs in a heart transplant patient with
cardiogenic shock attributable to acute rejection evolved over the course of
treatment and subsequent weaning of the patient from MCS. Although the
electrocardiograms were not used to guide weaning from mechanical circulatory
support, the observations made by Goldraich et al are important in that they
focus attention on the potential usefulness of a readily available and inexpensive
technique, the electrocardiogram, to assist in the monitoring of patients with
acute rejection who are requiring MCS. While it is unlikely that the ECG features
will be the sole criteria used to guide weaning from MCS, it may allow for a more
judicious use of more sophisticated tools such as echocardiography for such
purposes.
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