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A Novel Familial Cardiac Arrhythmia Syndrome
with Widespread ST-Segment Depression

TO THE EDITOR: Several classic cardiac genetic
disorders have been identified from specific elec-
trocardiographic (ECG) patterns.® Here, we de-
scribe five unrelated families, from three different
countries, with features that appear to represent
a previously unrecognized autosomal dominant
syndrome. These families were identified at three
tertiary referral centers for patients with known
or suspected inherited cardiac disorders (as de-
scribed in the Supplementary Appendix, available
with the full text of this letter at NEJM.org).
The index patient of Family A was followed
regularly for more than 30 years after his inci-
dental presentation at 36 years of age with an
ECG showing deep and persistent, concave-upward
ST-segment depression in leads I, II, aVL, aVF,
and V2 through V6 (Fig. 1A). The ECG changes
remained stable over time (Fig. S1A in the Sup-
plementary Appendix) but worsened during exer-
cise (Fig. S1B in the Supplementary Appendix).
The patient remained asymptomatic until atrial
fibrillation developed at 55 years of age. Eight
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years later, he had aborted sudden cardiac death
due to ventricular fibrillation. His son and daugh-
ter had similar ECG changes, as did four addi-
tional family members (Fig. 1B, and Fig. S1C and
S1D in the Supplementary Appendix). Two rela-
tives died from sudden cardiac death. Atrial fibril-
lation and ventricular arrhythmias were observed
in the fifth decade of life in three family mem-
bers. No coronary artery disease was identified
in the affected persons, and imaging showed no,
or only mild, left ventricular dysfunction.

The proband of Family B presented at 16 years
of age with syncopal episodes and similar ST-
segment changes (Fig. S2 in the Supplementary
Appendix). Incessant ventricular tachycardia (in-
cluding torsades des pointes) developed, then
ventricular-fibrillation arrests and moderate left
ventricular dysfunction. He died at 17 years of
age after the failure of a heart transplantation
performed for intractable arrhythmia. His father
and uncle, with nearly identical ECG changes,
were diagnosed with atrial fibrillation in their
early 60s; the father later received an implant-
able cardioverter—defibrillator for episodes of ven-
tricular tachycardia or ventricular fibrillation.
Four younger, asymptomatic relatives (the young-
est was 6 years of age) have extremely similar
ECG changes. Three other families, with a total
of nine affected persons, were identified with
very similar ECG changes and similar arrhyth-
mias (Figs. S3 through S5 in the Supplementary
Appendix). Details of the clinical characteristics
of the members of all five families are provided
in the Supplementary Appendix, including in Ta-
bles S1 and S2.

Genetic evaluations were performed at the dis-
cretion of the referring physician. Gene panels
that included genes associated with cardiovas-
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cular disease were screened in all five families
(Table S3 in the Supplementary Appendix); all
genetic tests were negative.

In conclusion, we identified five families with
an autosomal dominant cardiac syndrome char-
acterized by rather uniform ECG changes with
marked, persistent, nonischemic ST-segment de-
pression, the development of atrial fibrillation
and ventricular arrhythmias, and (in older per-
sons) some degree of left ventricular dysfunction.
In contrast to some other genetic disorders (e.g.,
the long-QT syndrome and the Brugada syndrome)
that are characterized by dynamic pathognomonic
ECG changes,*> the ST-segment depression ob-
served here remained stable over time. On the
basis of the findings in these five families, we
propose diagnostic criteria for this novel syn-
drome (Table S4 in the Supplementary Appendix).
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Figure 1. ECG Characteristics and Pedigree in the First Family Identified
with the Familial ST-Segment Depression Syndrome.

In Family A, the proband’s 12-lead ECG (Panel A), recorded at 63 years of
age, shows atrial paced rhythm; concave-upward ST-segment depression in
leads I, I, aVL, aVF, and V2 through V6; and ST-segment elevation in lead
aVR. A notch was observed in the ascending part of the ST segment. Also
shown is the pedigree of Family A (Panel B). Circles indicate female persons,
squares male persons, solid symbols affected persons, open symbols un-
affected persons, and slashes deceased persons; the proband (P) is noted
with an arrow. AF denotes atrial fibrillation, aSCD aborted sudden cardiac
death, ASD atrial septal defect, CHF congestive heart failure, LBBB left
bundle-branch block, LVEF left ventricular ejection fraction, and SCD sudden
cardiac death.
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