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In this journal, de Ferrari et al. report the results of PREDESTINATION study, which is an Italian 

case-control, prospective multicenter study assessing the risk factors of ventricular fibrillation (VF) 

occurring during the early hours after onset of symptoms of their first myocardial infarction.
1
 The 

investigators must be congratulated for the excellent multicenter study design. It has been proposed 

that VF during the acute ischemic event is perhaps the most common mechanism of sudden cardiac 

death, especially in those without a previously diagnosed cardiac disease.
2 
 Fatal arrhythmia often 

occurs early after the onset of symptoms before the patient reaches the hospital or emergency care. 

Furthermore, in about one half of these patients sudden cardiac death is the first clinical 

manifestation of their cardiac disease. There is relatively little information about the factors that 

predispose to fatal arrhythmia at the time of first acute coronary event. Despite the nice study 

protocol, the study design does not provide much additional clinically relevant information to the 

global problem of sudden cardiac death. In this study, the risk profile before the ischemic event was 

not well known and some of the observed risk factors are not modifiable. Large epidemiological 

follow-up or case-control studies are needed to answer these questions. In addition, VF as an initial 

rhythm of out of hospital cardiac arrest is declining while asystole and pulseless electrical activity 

have become more common.
3
  

             Investigators were able to find five factors that predicted VF during MI; such as 

hypokalemia, anterior infarction, low systolic blood pressure, physical inactivity, and family history 

of sudden cardiac death.
1
 Many of these factors have been previously observed to be associated 

with VF. Hypokalemia has long been known to aggravate ventricular arrhythmias in various clinical 

settings. Low systolic blood pressure and anterior site of myocardial infarction are signs of larger 

infarction areas and more severe hemodynamic compromise, which may predispose to VF. The 

investigators speculate that quantitative dominant left-sided sympathetic nerves following anterior 

ischemia may lead to more common occurrence of VF in anterior vs. other infarction sites. This 

may be one contributing factor. Another explanation is that anterior infarctions are usually caused 
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by occlusion of left anterior descending coronary artery, which supplies a large myocardial 

territory. This causes a larger heterogeneity of impulse conduction and repolarization, which both 

can facilitate fatal ventricular arrhythmias by re-entry mechanism.  

        The association of physical inactivity and family history of sudden cardiac death deserve more 

comments. There is an evident relationship between physical activity and cardiac autonomic 

regulation. Inactive subjects have an impaired cardiac vagal regulation. The authors of this study 

have shown in the animal studies that low cardiac vagal activity is associated with VF at the time of 

coronary occlusion.
4
 Impaired autonomic regulation is a plausible explanation why subjects who 

have been physically inactive experience commonly VF at the time of an acute ischemic event. 

        Family history of sudden cardiac death has been previously shown to be risk marker of sudden 

cardiac death.
5,6

 These observations were confirmed in this study. AGNES study observed an 

association between a genetic variant and VF during MI.
7 
Subsequent larger genome-wide 

association meta-analysis between the victims of sudden cardiac death vs. controls have not 

confirmed this observation.
8
 The problem of these studies is the heterogeneity of populations, since 

the mechanisms of sudden cardiac death are variable. In this respect, the design of 

PREDESTINATION and other similar study designs study may provide more relevant information 

about the possible role of genetics in ischemic VF causing sudden cardiac death.  

            Few factors observed here associated with ischemic VF are modifiable and thereby have 

some clinical interest. Clinicians should pay attention and treat hypokalemia at the time of MI. Even 

mild-to-moderate physical activity seems to prevent ischemic VF. Thus, people should be 

encouraged to exercise, even if they do not reach the recommended levels. One cannot choose his or 

her family. However, as PREDISTINATION study is ongoing, it can be expected that modern 

genetic approaches by whole-genome sequencing techniques may reveal some gene variants, which 

can be used in risk stratification. Preventive therapeutic approaches could then be forwarded to 

high-risk subjects in order to prevent their first MI and encourage them to exercise more.  
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Highlights 

 

- The design of PREDESTINATION study is elegant 

 

- 5 factors were associated with an increased risk of ventricular fibrillation during the first myocardial 

infarction 

 

- future genetic studies may reveal genetic variants that predispose to sudden cardiac death 
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