The risks and rewards of risk stratification: Group versus individual risk.
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Since the original description (1) of the syndrome of right bundle branch block, ST segment elevation in the precordial leads and sudden death (Brugada syndrome - BrS) stratification of the risk of these patients has been a matter of interest and furious discussions. This is no surprise, given the fact that we are dealing with a rather young population (mean age 40 years) where traditional risks factors in patients with structural heart disease cannot be taken into account. In patients with structural heart disease the degree of myocardial damage (measured traditionally by the ejection fraction) has been, by far, the best predictor of survival. This is an observation that easily fits with our human nature and thoughts like “the worse you are, the worse you do”. In BrS no macroscopic structural cardiac damage is identified and assessment of the severity of the disease escapes our abilities because we have no way – as yet - to measure the degree of ion channel dysfunction, the substrate behind sudden death. Thus, in BrS assessment of the benefits of implanting an ICD requires evaluation of indirect parameters. This means, by definition, trouble, because sensitivity and specificity of any test in medicine are not 100% and we get submerged into the limitations of probabilistic analysis.  Whichever conclusion we reach, we will never be 100% sure. This is fine when analyzing groups of patients, but a big problem when confronted with an individual patient who expects a yes-no answer to his/her questions. We do not tell to a patient that a pregnancy test has a sensitivity of 80% and a specificity of 95% to detect pregnancy. If the test is positive we simply state: Congratulations, you are pregnant! Patients with BrS expect the same type of answer from the physician, but the worries are worse, because instead of embracing life, like the pregnant woman, they may embrace death in the future. How can we best manage to give an individualized response?

Many parameters have been analyzed and more or less strongly associated with the risk of sudden death in Brugada syndrome. Data from the GenBra registry are published today in this issue (2) and confirm the prognostic value of a spontaneous type I ECG, a history of syncope and with certain limitations of electrophysiological study (EPS).  The Authors have to be congratulated by the very nice coordinated effort to gather these important data. In the GenBra registry 30% percent of symptomatic patients had a potentially lethal arrhythmic event (LAE) and 2% of asymptomatic individuals. One of four LAE occurred in asymptomatic individuals. With a small population of 138 patients the absolute numbers of events are small, but seen from a population study point of view these numbers are huge. The yearly incidence of sudden death in the apparently normal population with a mean age of 40 years is 1 in 100000 to 1 in 10000. That means that the risk of sudden death of an asymptomatic individual with BrS is between 5 to 50 times greater than the risk of the “normal” population.  The same corollary shows that the risk is 75 to 750 times greater in the patient with BrS and symptoms of syncope.  Looking at these data, the question arises immediately of whether the risk of an asymptomatic BrS can be considered “low” . Fortunately, in the GenBra study the two asymptomatic patients  who had a LAE were wearing an ICD because of inducibility during EPS. In fact, 10% (2/20) of inducible asymptomatic individuals had an event during follow-up. Again, dealing with a small population absolute numbers are small, but percentages are huge.

How then to deal with risk stratification data when addressing a single individual patient? There is a common factor in the multitude of studies that analyze risk in BrS: many factors are associated to the risk, but many seem to lose power when performing multivariate analysis. That may be because each stronger factor neutralizes incorrectly the value of weaker ones. This problem has been elegantly solved by the risk stratification score developed by Juan Sieira from our group (3).  In his model the risk factors do not mutually exclude, but rather complement each other. By adding points to the score based on six parameters we are in some way following the “the worse you are, the worse you do” approach. The more the number of bad points (the worse the score), the worse the prognosis. This still does not give an individual answer to the patient’s question “do I need an ICD?” but by having an individual score, not a population score, we can address the problem in a completely different way. And here, I will explain you an example that I use with my patients and that may look strange to many colleagues, but actually is easily understood by the patient and helps to take a decision together.

With a Sieira score of 3 or more the risk of sudden death is approximately between 2 and 4% per year or 20 to 40% between 40 and 50 years of average age. I have not yet encountered a patient in this category that considers an ICD unnecessary. The problem are patients with Sieira scores of 0, 1 and sometimes 2 points where the approximate annual risk of death is 0.3, 0.4 and 0.9%. Who are these patients? They can come from one of the six possible combinations shown in table 1. Patients with a score of 0 are individuals in whom BrS is diagnosed with a pharmacologic test because of a suspicious ECG, without family history of sudden death, no syncope and normal or not available EPS. Individuals with a Sieira score of 1 either have been found to have a spontaneous type 1 ECG during screening for other reasons (life insurance, sport) or have a positive pharmacologic test because of screening related to a history of sudden death in the family. Individuals with a Sieira score of 2 have a spontaneous type 1 ECG and a family history of sudden death or a positive pharmacologic test and a history of syncope or inducibility during EPS. Because of the psychological impact of a family history of sudden death, the quite shocking experience of a positive EPS or the experience of a sudden syncope, individuals with a score of 2 easily accept and request implantation of an ICD. But what about individuals with a Sieira score of 0 or 1? When there is a family history of sudden death the patient undergoes the pharmacologic test usually at own request and he will also request prophylactic implantation of an ICD. But what about the asymptomatic individual with a type 1 ECG found at screening or the one with a positive pharmacologic test because of a suspicious ECG? The risk is still 3% at 10 years follow-up or 30 times more than the risk of sudden death in the “healthy” population of same age. Because in absolute numbers the asymptomatic individuals are nowadays the majority, the absolute number of deaths can be very high. Also, when an arrhythmic event occurs in these unprotected individuals the result is death, while in the higher risk categories the arrhythmic event is aborted by the intervention of the implanted ICD. Thus, the decision to protect or not the patient is a very delicate one, in spite of the theoretical ”low” risk. The only way to decide together with the patient is to compare to other events in life than run also with the laws of probability but have an outcome different from death, for instance, winning the lottery:  How high is the chance of winning the lottery that you would accept in order to participate? Tossing a coin gives a winning chance of 1 to 2, but the price is usually low. Playing a single number in roulette has a chance of a win of 1 in 37 but the price is 36 times the bet. Betting one single Euro at the Euromillions can give you a price of 100 million Euros, but the chance of winning is also only 1 in 100 million and still people play it  Would you play in a lottery where you have 1 % chance of winning? To win, yes, but to die? Unfortunately patients born with BrS get an unrequested ticket for this bad lottery. It is our duty to listen to their thoughts, discuss throughout the risks and benefits based on sound scientific data like the Sieira score, but always accept the patient’s preferences as the best medical decision that we can take.

Table 1. Possible combinations of Sieira scores 0 to 2 based on ECG, clinical data and EPS.
	Spt ECG		Fam		Syncope	EPS+ 		TOTAL points
Sieira 	      
Points	      1		   1		      2		    2
	     No	                No		     No		   No			0
         	     Yes	              	   No		      No		    No			1
	      No		  Yes		      No		    No			1
	     No		   No		     Yes		    No			2
	      No		   No		     No		    Yes			2
	     Yes	                 Yes		     No		     No			2

Abbreviations: Spt: Spontaneous type 1 ECG, Fam: Family history of sudden death. EPS+: Inducible sustained ventricular arrhythmia during electrophysiological study.
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