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Sudden death is a prominent cause of death in patients surviving to adulthood with 

congenital heart disease. In the Dutch CONCOR registry (1), sudden death accounted for 

19% of all deaths in this cohort of patients. In the majority of cases, the the cause of sudden 

cardiac death is believed to be arrhythmic, specifically ventricular arrhythmias, although 

evidence for this is indirect, largely coming from the high frequency of appropriate shocks in 

adults with congenital heart disease (ACHD) with implantable cardioverter defibrillators 

(ICD) (2).  In contrast to the wealth of data that associates ventricular arrhythmia with 

sudden death in patients with acquired heart disease, there is a paucity of high quality data 

in ACHD. In this issue of the Journal, Teuwen and colleagues examine the common clinical 

problem of ACHD patients in whom non-sustained ventricular tachycardia (NSVT) has been 

detected and to attempt to address the question is NSVT an adverse prognostic sign in such 

patients and does it pre-sage sudden death?  

 

The study enrolled 145 ACHD patients with a range of lesions, from simple (e.g. atrial septal 

defect) to complex (e.g. tetralogy of Fallot, congenitally corrected transposition of the great 

arteries), but notably, does not include a control arm, only patients who had NSVT 

documented on surface ECG, Holter or implantable cardioverter defibrillator, or 

alternatively, had suffered an out-of-hospital cardiac arrest were studied. They were then 

followed up for subsequent events over a median duration of 5 years. Due to the lack of a 

control arm, the relative risk associated with NSVT cannot be derived, but the absolute risk 

would appear to be low. Of the 103 subjects with NSVT, only 5 developed VT/VF over the 

period of follow-up, corresponding to a per annum risk of just 1%. The interesting 

conclusion drawn by the authors was therefore that NSVT is only rarely a harbinger of 

subsequent sustained ventricular tachycardia, ventricular fibrillation or sudden death. This 

stands in contrast to patients with sustained VT (n=25) or VF (n=17), where recurrence was 

common as estimated by ICD shock discharges or death.  

 

It is helpful to review the lessons learned from patients with acquired heart disease and 

ventricular arrhythmia in interpreting the result of this study by Teuwen and colleagues. The 

most reliable data in the non-ACHD setting comes from patients with coronary artery 

disease, where it has long been observed that NSVT is frequent during the first week after 

acute myocardial infarction (6% to 13% of patients) (3,4) and linked to sudden death. In the 
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1980s, the Cardiac Arrhythmia Pilot Study (CAPS) showed that several anti-arrhythmic drugs 

(flecainide, encainide and moricizine) were able to suppress ventricular ectopy (5). The 

reasonable supposition was that these anti-arrhythmic drug should therefore reduce 

sudden death. The Cardiac Arrhythmia Suppression Trial (CAST) (6,7) was initiated in 1987 to 

test just this hypothesis. Unexpectedly (at the time), exactly the opposite result was reached 

– in 1989, the trial was discontinued prematurely because there was an excess of 

arrhythmic and total deaths in patients receiving flecainide and encainide, in spite of 

demonstrable suppression of ventricular ectopy. 

 

In fact, subsequent epidemiological studies have shown that once covariates are taken into 

account (specifically left ventricular systolic function), NSVT in the post-myocardial 

infarction setting is not a particularly powerful predictor of sudden death. In DANAMI-2 

(Danish Trial in Acute Myocardial Infarction-2; 501 patients with fibrinolysis and 516 

patients with primary angioplasty) (8) and the CARISMA (Cardiac Arrhythmias and Risk 

Stratification After Acute Myocardial Infarction) (9) studies, NSVT did not predict either 

arrhythmic death or total mortality, whereas in a study of 2,130 infarct survivors, Makikallio 

and colleagues reported that NSVT predicted sudden death only in patients with left 

ventricular ejection fraction less than 35% (10). Of contemporary studies, only the ATRAMI 

(Autonomic Tone and Reflexes After Myocardial Infarction) (11) study that enrolled 1,071 

post-MI patients found NSVT to be an independent predictor of adverse prognosis. 

 

This is reminiscent of the situation in patients with NSVT and structurally normal hearts – 

this includes patients with outflow tract premature ventricular contractions, in whom 

episodes of monomorphic NSVT are commonly found, as well as patients with idiopathic left 

VT  (4,12). In both groups, sudden death is exceptional and prognosis is good. 

 

The fact that NSVT can be dissociated from the risk of sudden death leads to the 

inescapable conclusion that either NSVT is simply a surrogate marker of something more 

fundamental, or that NSVT must be combined with other factors to substantially elevate the 

risk of sudden death. The accumulated insight over the past two decades support this idea. 

More than a decade ago, Gatzoulis and colleagues used repaired tetralogy of Fallot (rTOF) as 

a paradigm for arrhythmic death in congenital heart disease. In a landmark study that 
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included 793 patients, they clearly showed that the dominant structural lesion for 

ventricular arrhythmias and sudden death in rTOF is pulmonary regurgitation. In fact, in this 

large cohort, sudden death only occurred in patients who had at least moderate pulmonary 

regurgitation. The mechanistic link with sudden death is presumably through the 

haemodynamic consequence of longstanding pulmonary regurgitation, leading to volume 

overload of the right ventricle. Similarly, in unoperated ventricular septal defect, NSVT or VT 

is common and found in approximately 6%. This includes high grade ventricular ectopy 

which seems associated with higher mean pulmonary arterial pressures. Nevertheless, 

sudden death is uncommon unless Eisenmenger syndrome supervenes. 

 

The idea that these various studies seem to be converging upon is that sudden death is the 

product of the anatomy, haemodynamic physiology and electrophysiology associated with 

each specific form of congenital cardiac lesion (14, 15). Accurate risk stratification will 

depend on assessment of all three of these areas; NSVT should be treated as a possible 

indicator of sudden death risk but it cannot be interpreted in isolation. 

 

With this conceptual framework in place, the findings of Teuwen and colleagues are not so 

surprising. The study cohort included a mixed bag of ACHD with vastly different anatomies, 

haemodynamics and electrophysiological substrates. It would be unrealistic to expect NSVT 

to carry the same weight in these disparate populations. By including many subjects where 

sudden death risk is expected to be low, the subgroups where NSVT might confer significant 

incremental risk would be diluted out. This contrasts with studies in specific ACHD 

populations where NSVT has been associated with sudden death risk – for example, in 

patients with tetralogy of Fallot and an implantable cardioverter defibrillator, it has been 

shown that NSVT independently predicts appropriate ICD discharges with a hazard ratio of 

3.7 (p=0.004) (14). 

 

In summary, perhaps the answer to the question, “does NSVT predict sudden death for my 

ACHD patient” is, “it depends”. Although NSVT may not, in a general ACHD population, be a 

particularly powerful predictor of sudden death, this is not necessarily the case for a specific 

cohort of the ACHD population. An astute clinician will need to weigh up factors derived 

from the anatomy of the ACHD lesion together with the haemodynamics and 
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electrophysiology associated with it in order to best determine individual risk (15). In the 

ACHD lesion perhaps more strongly associated with sudden death such as rTOF (as apposed 

to patients with atrial septal defect), integrated risk scores exist (14), and NSVT should be 

considered alongside such scores rather than in isolation. However, given the endless 

variation of ACHD pathologies that exist, in our opinion, the judgment of an experienced 

ACHD physician will always remain invaluable. 
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