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Introduction
Sudden cardiac death (SCD) in the young has a tremendous impact on the families 

in which they occur. SCD in this age group is often caused by hereditary primary 

arrhythmias syndromes and research into these syndromes has lead to a huge 

advancement of our understanding of the different pathophysiologic mechanisms that 

can lead to life threatening arrhythmias. However, the absolute number of SCD in the 

young is small. 

The majority of the 200.000 to 450.000 SCDs that occur each year in the US are 

caused by coronary artery disease.(1) Patients with acute myocardial infarction have up 

to 30% risk to die suddenly in the acute phase. Post infarction patients with a reduced 

left ventricular ejection fraction also have an increased risk for SCD. The number 

of sudden deaths is thought to rise in the current aging population. In some regions 

the rate of SCD is reported to decline, which probably is a result of improvement in 

resuscitation techniques as well as medical treatment.(2-4) Nevertheless, SCD is still 

a major health concern and if we want to prevent SCD in the future we will have to 

understand its etiology. Unraveling the pathophysiological mechanisms involved in 

the primary arrhythmia syndromes is a first step in this process.

Primary arrhythmia syndromes 
The cardiac action potential is directed by the precisely timed opening and closing 

of various ion channels (figure 1). Small changes in timing, amount or kinetics of ion 

channels can lead to ECG changes and arrhythmias. Such changes can be brought 

about by changes in genes that encode for ion channels, their subunits or transport. In 

the last decades many of such genes have been found to underlie heritable arrhythmias 
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and sudden cardiac death. Here we will briefly review these primary arrhythmias 

syndromes, also known as ‘channelopathies’.

Long QT syndromes 
The Long QT syndrome (LQTS) is a repolarization disorder and can be identified 

on the ECG. It has an estimated prevalence of 1:2000 to 1:5000.(5,6) LQTS patients 

carry an increased risk of polymorphic ventricular tachycardia (torsades de pointes), 

leading to syncope if reverted, or sudden death if not. The association between 

a prolonged QTc interval on the ECG and familial sudden death has long been 

established in the autosomal recessive Jervell and Lange-Nielsen syndrome and the 

autosomal dominant Romano Ward syndrome. Ten congenital long QT subtypes have 

since been recognized,  LQTS 1, 2 and 3 are clinically most relevant (Table 1). 

In LQTS 1 the KCNQ1 gene coding for the KvLQT1 potassium channel is 

dysfunctional, leading to a reduced (slow) potassium efflux (I
ks
, figure 1b). LQTS 

1 is present in about 40-50% of LQTS patients. More than 70 different KCNQ1 

mutations have been described in LQTS1 and genotype-phenotype studies have 

shown a correlation between the degree of ion channel dysfunction and the clinical 

course.(7) Arrhythmias are often triggered by exercise, especially swimming.(8) Yearly 

SCD incidence is about 0.30% per year(9) and patients often present at young age 

K

minK
MiRP1

HERG
ECG

)b()a(

Action potential

1
2

3
0

4

QRS

PT

Kir2.1
SR

Myofilaments

Nav1.5

Cav1.2

HCN4
RYR2

CASQ2

KvLQT1

IKs

If
ICa-L

IKr

IK1

IKur

ICa-L

IKr
IKs

IK1

ITo

INa

I

Figure 1. Ionic currents, ventricular action potential and the cardiomyocyte
Ionic currents contributing to the ventricular action potential (A) and schematic representation of 
a cardiomyocyte displaying (only) those proteins involved in the pathogenesis of primary arrhythmia 
syndromes (B). In panel A, the action potential is aligned with its approximate time of action during the ECG.  
(Reproduced with permission from the BMJ publishing group.(39)) 
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(<5 years old).(10) 

In LQTS 2 the KCNH2 gene coding for the HERG potassium channel is affected, 

leading to a reduced (rapid) potassium efflux (I
kr
). LQTS2 is present in about 

40-45% of LQTS patients. Emotion or auditory stimuli during sleep are typical 

triggers for arrhythmias.(8) 

In LQTS 3 the SCN5A gene is affected that encodes for the Nav1.5 protein of the 

sodium channel, leading to a slowed closing of the channel and a prolonged cardiac 

sodium influx (I
Na

). LQTS3 is present in about 5-10% of LQTS patients. Arrhythmias 

often occur at rest or during sleep without arousal.(8) 

LQTS 4-11 are rare and each represents less than 1% of LQTS patients.  

Treatment recommendations for all LQTS patients include lifestyle changes (avoiding 

triggers) and beta blockers. ICD implantation is indicated in those with a previous 

cardiac arrest or syncope / VT during beta blocker therapy.(1)

Short QT syndromes
Only recently the short QT syndrome (SQTS) has been described. In this entity the 

QT interval is typically ≤ 300ms.(11) It should be considered in patients with a QT 

interval < 350ms. In the first 5 years after its discovery only 30 new cases have been 

described. So far, three different causal genes have been identified (Figure 1), all 

 Phenotype	   Gene	   Protein	   Chromosomal	  
locus	  

Inheritance	   Ion	  
current	  

References	   OMIM™	  

BrS1	   SCN5A	   Nav	  1.5	   3p21	   Dominant	   INa↓	   (40)	   601144	  
BrS2	   GPD1L	   GPD1L	   3p22.3	   Dominant	   INa↓	   (14)	   611777	  
BrS3	   CACNA1C	   Cav1.2	   12p13.3	   Dominant	   ICa-‐L↓	   (41)	   611875	  
BrS4	   CACNB2b	   Cav	  β2	   10p12	   Dominant	   ICa-‐L↓	   (41)	   611876	  	  
CPVT1	   RYR2	   RYR2	   1q42.1-‐q43	   Dominant	   ↑	  [Ca++	  ]	   (21)	   180902	  	  
CPVT2	   CASQ2	   CASQ2	   1p13,3-‐p11	   Recessive	   ↑	  [Ca++	  ]	   (22)	   114251	  
JLN1	   KCNQ1	   Kv7.1	  α	   11p15.5	   Recessive	   Iks↓	   (42)	   220400	  
JLN2	   KCNE1	   minK	  β	   21q22.1-‐q22.2	   Recessive	   Iks↓	   (43)	   220400	  
LQT1	   KCNQ1	   Kv7.1	  α	   11p15.5	   Dominant	   Iks↓	   (44)	   192500	  
LQT2	   KCNH2	   Kv11.1	  α	   7q35-‐q36	   Dominant	   Ikr↓	   (45)	   152427	  
LQT3	   SCN5A	   Nav1.5	   3p21	   Dominant	   INa↑	   (34)	   603830	  
LQT4	   ANK2	   Ankyrin-‐B	   4q25-‐q27	   Dominant	   INa,k↓	   (46)	   600919	  
LQT5	   KCNE1	   minK	  β	   21q22.1-‐q22.2	   Dominant	   Iks↓	   (47)	   176261	  
LQT6	   KCNE2	   MiRP1	  β	   21q22.1	   Dominant	   Ikr↓	   (48)	   603796	  
LQT7	  =	  ATS1	   KCNJ2	   kir2.1	   17q23.1-‐q24.2	   Dominant	   Ik1↓	   (49)	   170390	  
LQT8	  =	  TS1	   CACNA1C	   Cav1.2	   12p13.3	   Dominant	   ICa-‐L↑	   (50)	   601005	  
LQT9	   CAV3	   Caveolin3	   3p25	   Dominant	   INa↑	   (51)	   601253	  
LQT10	   SCN4B	   Nav1.5	  β4	   11q23.3	   Dominant	   INa↑	   (52)	   608256	  
LQT11	   Akap9	   AKAP	   7q21-‐q22	   	   Iks↓	   (53)	   611820	  
SQT1	   KCNH2	   HERG	   7q35-‐q36	   Dominant	   Ikr↑	   (54)	   152427	  
SQT2	   KCNQ1	   KvLQT1	   11p15.5	   Dominant	   Iks↑	   (55)	   192500	  
SQT3	   KCNJ2	   Kir2.1,	  IRK1	   17q23.1-‐q24.2	   Dominant	   Ik1↑	   (56)	   170390	  

Table 1. An overview of primary arrhythmias syndromes. 
BrS Brugada Syndrome; CASQ2 Calsequestrin 2;  CPVT Catecholaminergic polymorphic VT; LQT Long QT 
Syndrome; ATS Andersen-Tawil syndrome; RYR2 Ryanodine receptor 2; SQT Short QT Syndrome; TS1 Timothy 
Syndrome; OMIM Online Mendelian Inheritance of Men (www.ncbi.nlm.nih.gov/omim). 
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involving gain of function of potassium channels.(12) SCD risk seems high in SQTS 

patients, but treatment is still poorly defined. Quinidine may be useful in patients with 

a mutation in the KCNH2 gene. In others ICD implantation may be necessary.(13)  

Brugada syndrome
Patients with Brugada syndrome (BrS) have arrhythmic events that mostly occur 

during the night at an average age of 40. BrS has a prevalence of about 5 per 10000 and 

is endemic in East and Southeast Asia. Of affected individuals 80% are male. In only 

10-30% of patients can a gene defect be identified. In these patients the cause is most 

often a defect in the SCN5A gene that leads to a loss of function of the sodium channel. 

Recently three new genes that can cause BrS have been identified. Van Norstrand et 

al. described GDP1L as an ion channel modulator that causes a decrease in inward 

cardiac sodium current.(14) Antezelevich et al. found that mutations in CACNA1C 

and CACNB2, genes that encode for the alpha 1- and β2b- subunits of the calcium 

channel respectively, can cause BrS by loss of function of the cardiac L-type calcium 

channel.(15) Diagnosis of BrS is based on typical electrocardiographic characteristics, 

which however typically vary within the same patient. Based on morphology, three 

ECG subtypes can be distinguished. Elevated body temperature and sodium channel 

blockers such as flecainide, procainamide and ajmaline can provoke or worsen the 

typical ECG changes. Only a documented spontaneous or drug-induced type 1 ECG 

qualifies for a definite diagnosis.(16) Patients with a spontaneous Brugada pattern 

have a worse prognosis than those with a drug-induced type 1 Brugada ECG.(17) The 

role of electrophysiologic studies in risk stratification is controversial.(18) Treatment 

is by ICD in high risk patients: patients with previous cardiac arrest or documented 

VT/VF or patients with spontaneous type 1 ECG and syncope.(1,19,20)

Catecholaminergic Polymorphic VT
Typically, patients with catecholaminergic polymorphic VT (CPVT) experience 

bidirectional and polymorphic ventricular arrhythmias as the heart rate reaches a 

threshold of 120 to 130 beats per minute. An autosomal dominant form is seen in 

the majority of cases, in 50% of whom the RYR2 gene is involved.(21) This gene 

encodes for the ryanodine receptor channel, which regulates Ca++ release from the 

sarcoplasmic reticulum in response to Ca++ entry through the sarcolemma L-type Ca++ 

channels during the plateau phase of the action potential. Also, an autosomal recessive 

form exists in which the CASQ2 gene is mutated which encodes for calsequestrin, a 

Ca++-buffering enzyme within the sarcoplasmic reticulum.(22) This form is associated 

with more severe symptoms and often occurs at younger age. The genetic defects 

in both forms lead to a Ca++ overload in the sarcoplasmic reticulum which worsens 
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during higher heart rates and can result in triggered activity due to delayed after 

depolarizations. Patients in both forms often present in early childhood. Treatment is 

by beta blockers in clinically diagnosed CPVT patients. An ICD is indicated in CPVT 

patients who survived cardiac arrest or who have syncope or documented sustained 

VT while receiving beta blocker therapy.(1)

Screening
The cause of death in young SCD victims has been subject of several studies 

(Table 2). No structural cardiac abnormalities could be found in 20.9% of sudden 

death cases (<40 years old) in pathology studies and a primary arrhythmia could 

be presumed. The question arises whether screening of surviving relatives of these 

sudden unexplained death victims is warranted. Two studies have addressed this 

question. Behr et al. studied 184 members of 57 families with ≥ 1 sudden unexplained 

death (SUD) between 4 and 64 years with normal autopsy findings. In all evaluated 

family members a normal and stress ECG, echocardiography and Holter analysis 

were performed. Stepwise, other investigations were added which included signal 

averaged ECG, ajmaline testing, cardiac magnetic resonance imaging, and mutation 

analysis. They could find a diagnosis in 30 families (57%).(23) A study by our group 

Table 2. Cause of death in pathologic examination of sudden death cases < 40 years. 
Unresolved depicts the number of patients with normal cardiac findings at autopsy as a percentage of the 
total number of included patients minus the non-cardiac deaths. N: total number of included patients; N NC: 
number of non-cardiac sudden deaths (if empty than these were excluded by study design); N SCD: number 
of sudden cardiac death patients; HCM hypertrophic cardiomyopathy; DCM dilated cardiomyopathy; ARVD 
arrhythmogenic right ventricular cardiomyopathy; LVH left ventricular hypertrophy.
 ** Excluded in the totals, as patients with coronary artery disease were excluded in this study.

 
Reference Year Age 

(yrs) 
N N NC N SCD unresolved 

(%) 
CAD 
(%) 

HCM
(%) 

DCM 
(%) 

ARVD 
(%) 

LVH 
(%) 

Myocarditis 
(%) 

Vascular 
(%) 

Valvular 
(%) 

Condu
ction 
(%) 

Other (%) 

Burke et al. (57) 1990 14-40 690  690 15,9 45,8 4,1 0,0 0,1 11,0 4,8 4,2 3,3  10,7 

Drory et al.(58) 1991 <40 162 25 118 13,9 50,8 12,7 4,7  0,0 22,0 0,8 1,7  8,5 

Shen et al. (59) 1995 20-40 54 15 32 33,3 56,3 6,3   0,0 12,5 3,1   3,1 

Steinberger et al. 
(60) 1996 1-21 50  40 20,0 0,0 15,0    35,0 30,0   20,0 

Corrado et al.(61) 2001 <35 273  163 27,8 27,4 9,1 0,0 13,7   20,8 15,7  7,1 

Wisten et al.(62) 2002 15-35 181  181 21,0 17,7 10,5 39,8 6,6  10,5 14,4 2,2 1,7 3,3 

Puranik et al. (63) 2005 5-35 427 186 241 29,0 27,8 5,8 28,9 0,0 2,9 11,6 5,4   12,0 

Fabre et al.(64) ** 2006 <35y 223  223 53.4 excl 6,7 11,2 2,7 4,9 7,6 2,2   5,8 

Totals   1837 226 1499 20,9 36,5 6,8 2,5 2,7 5,5 8,3 8,2 4,0 0,2 9,5 
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that examined the same question found that a rigorous and extensive cardiological 

evaluation, encompassing normal and stress ECG, flecainide testing, lipid screening 

and DNA testing could identify the underlying disease in 17 of 43 families (40%) in 

which one SUD <40 years old had occurred. DNA testing could confirm the diagnosis 

in 23% of families.(24) Once the genetic basis of SCD is known within a family, DNA 

testing can be used as a screening tool. In conclusion, examination of relatives of 

young SCD victims has a high diagnostic and therapeutic yield and should be strongly 

advised in those concerned.

Multigenetic disease
Above 40 years of age, the prevalence of coronary artery disease rises sharply. Thereby, 

the cause of SCD in these patients is primarily atherosclerosis related. The question 

arises whether genetics play a role in the development of ventricular arrhythmias in 

this age group as well. Two case-control and one cohort study suggest  genetic risk 

factors for SCD. A family history for sudden death turned out to be one of the most 

important risk factors, suggesting that gene variants or polymorphisms contribute to 

SCD risk. 

The Paris Prospective Study included 7746 men employed by the city of Paris who 

Table 2. continued

 
Reference Year Age 

(yrs) 
N N NC N SCD unresolved 

(%) 
CAD 
(%) 

HCM
(%) 

DCM 
(%) 

ARVD 
(%) 

LVH 
(%) 

Myocarditis 
(%) 

Vascular 
(%) 

Valvular 
(%) 

Condu
ction 
(%) 

Other (%) 

Burke et al. (57) 1990 14-40 690  690 15,9 45,8 4,1 0,0 0,1 11,0 4,8 4,2 3,3  10,7 

Drory et al.(58) 1991 <40 162 25 118 13,9 50,8 12,7 4,7  0,0 22,0 0,8 1,7  8,5 

Shen et al. (59) 1995 20-40 54 15 32 33,3 56,3 6,3   0,0 12,5 3,1   3,1 

Steinberger et al. 
(60) 1996 1-21 50  40 20,0 0,0 15,0    35,0 30,0   20,0 

Corrado et al.(61) 2001 <35 273  163 27,8 27,4 9,1 0,0 13,7   20,8 15,7  7,1 

Wisten et al.(62) 2002 15-35 181  181 21,0 17,7 10,5 39,8 6,6  10,5 14,4 2,2 1,7 3,3 

Puranik et al. (63) 2005 5-35 427 186 241 29,0 27,8 5,8 28,9 0,0 2,9 11,6 5,4   12,0 

Fabre et al.(64) ** 2006 <35y 223  223 53.4 excl 6,7 11,2 2,7 4,9 7,6 2,2   5,8 

Totals   1837 226 1499 20,9 36,5 6,8 2,5 2,7 5,5 8,3 8,2 4,0 0,2 9,5 
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were followed for 23 years. During this period, 118 sudden cardiac deaths and 192 

fatal myocardial infarctions occurred. The authors analyzed the role of traditional 

risk factors in these deaths. After correction for other risk factors, parental history of 

sudden death was independently related to the occurrence of sudden death (RR 1.80; 

95% CI, 1.11 to 2.88), but was not associated with the occurrence of fatal myocardial 

infarction. In 19 patients, in whom both parents died suddenly, the risk was much 

higher (RR 9.44; p=0.01), as would be expected when genetic factors are causally 

involved.(25) In a case-control study by Friedlander et al., a selection of 235 cases 

of out-of-hospital primary cardiac arrest attended by paramedics in King County, 

Washington were compared to 374 healthy controls from the general population. In 

this study there was a relative risk of 1.56 (95% CI=1.15 to 2.11) for sudden death 

if one parent died of sudden death.(26)  In our own Primary VF study, 330 primary 

VF survivors (cases) and 372 patients with a first ST-elevation myocardial infarction 

Table 3. An overview of gene polymorphisms that have been related to SCD risk. 
MI myocardial infarction; VD violent deaths; ACS acute coronary syndrome patients; CAD coronary artery 
disease; HF heart failure; ADRB beta adrenoreceptor; GPIIIA glycoprotein IIIA; GP1BA glycoprotein 1B alpha; 
PAI-I plasminogen activator inhibitor type I; F5 factor 5 Leiden; ITGA2B integrin alpha 2 B; ACE angiotensin 
converting enzyme; HL Hepatic Lipase

 

Gene	  studied	   Study	  type	   Study	  group	   Risk	  factor	   Higher	  risk	   Reference	   OMIM	  

GP1BA	   Case-‐control,	  
autopsy	  

288	  SCD	  vs	  272	  VD	   1	   (HPA-‐2	  Met	  haplotype	  
more	  prevalent	  in	  
young	  SCD,	  but	  not	  on	  
group	  level)	  

(31)	   606672	  	  	  

F5,	  	  
G20210A	  

Case-‐control	   168	  SCD	  vs	  606	  healthy	  controls	   1	   -‐	   (65)	   227400	  	  	  

KCNJ11	   Case	  -‐	  control	   86	  SCD	  vs	  84	  with	  ≥3	  MIs	   1	   -‐	   (66)	   600937	  
SCN5A	   Case-‐control	   67	  SCD	  vs	  91	  CAD	  patients	   1	   -‐	   (36)	   600163	  
ITGA2B	   Case-‐control	   94	  SCD	  survivors	  vs	  160	  CAD	  

patients	  
1	   -‐	   (67)	   607759	  

SCN5A	   Case-‐control	   182	  SCD	  vs	  107	  non	  cardiac	  SD.	  All	  
black	  

1	   RR	  8.4	  for	  Y1102	  in	  
subgroup	  with	  
unexplained	  
arrhythmias	  

(35)	   600163	  

ADRB2	   Prospective	  
cohort	  

4441	  European	  American	  cohort	  
(156	  SCD),	  
808	  African	  American	  cohort	  (39	  
SCD).	  
Replicated	  in	  155	  SCD	  cases	  and	  
144	  controls	  (European	  
Americans)	  

1.2-‐1.6	   Gln27	  homozygous	  
participants	  had	  a	  58%	  
higher	  SCD	  risk	  than	  
participants	  with	  ≥1	  
Glu27	  alleles	  

(29)	   109690	  

ACE	   Cohort	   479	  HF	  patients	  of	  whom	  82	  ICD	  
for	  arrhythmias	  

2.06	   Survival	  worse	  in	  ACE	  
DD	  subjects	  

(68)	   106180	  	  	  

PAI-‐I	  4G/5G	  
	  

Case-‐control	   97	  SCD	  survivors	  with	  ICD	  vs	  113	  
CAD	  patents	  

3.6	   4G/4G	  genotype	  	   (32)	   173360	  

ADRB1	   1	   -‐	  
ADRB2	  

Prospective	  
cohort	  

597	  ACS	  patients	  with	  beta	  
blockers	  whereof	  84	  died	  during	  
follow	  up	  

2.41-‐5.36	   Patients	  with	  beta	  
blocker	  and	  46AA	  or	  
79CC	  polymorphism	  

(28)	   109690	  

HL	   Case-‐control,	  
autopsy	  

288	  SCD	  vs	  404	  non-‐SCD	   3.0	   HL	  C-‐480T	  
polymorphism	  

(69)	   151670	  

GPIIIA	   Case-‐control,	  
autopsy	  

281	  SCD	  vs	  258	  VD	   6.6	   PlA2	  positive	  genotype	  
more	  prevalent	  in	  SCD	  
<	  50yrs	  

(30)	   173470	  
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without VF (controls) were compared. Familial sudden death occurred significantly 

more frequently among cases than controls (43.1% and 25.1%, respectively) resulting 

in an odds ratio of 2.72 (95% CI 1.84 to 4.03).(27) 

Clearly, gene polymorphisms contribute to SCD risk and over the last few years many 

polymorphisms have been related to SCD risk (Table 3). Lanfear et al. prospectively 

studied 597 patients with an acute coronary syndrome who were treated with beta 

blockers. They found that the risk of sudden cardiac death in this group was dependent 

on the ADRB2 genotype, but not on the ADRB1 genotype. The risk ranged from 

6% in the GG/79GC group to 46% in the AA/79 CC group, possibly reflecting beta 

blocker resistance in the latter.(28) Sotoodehnia et al. performed a prospective cohort 

study of 4441 white and 808 black participants in which they only tested the ADRB2 

genotype for two common SNPs that result in amino acid substitutions: Gly16Arg 

and Gln27Glu. They found that Gln27 homozygous participants had a 58% higher 

SCD risk than participants with ≥1 Glu27 alleles (ethnicity-adjusted HR, 1.56; 95% 

CI, 1.17 to 2.09). (29) Mikkelsson et al. have studied glycoprotein receptors involved 

in thrombus formation in a case-control autopsy study in which SCD victims and 

violent death victims were compared. They found that the PIA2 polymorphism of 

the glycoprotein IIIa receptor was more prevalent in SCD cases < 50 years old.(30) 

The HPA-2 Met haplotype was more prevalent in young SCD cases.(31) Anvari et 

al. studied plasminogen activator inhibitor type I polymorphisms in a case-control 

study of SCD survivors with an ICD vs coronary artery disease patients without a 

history of malignant ventricular arrhythmias. They found that carriers of the PAI-I 

4G/4G genotype had an increased risk of sudden death.(32) Bedi et al. have studied 

angiotensin converting enzyme (ACE) polymorphisms in a cohort study of 479 heart 

failure patients of whom 82 received an ICD. In this study the ACE-DD genotype was 

associated with a worse survival, which could not be improved by ICD placement, 

suggesting that this genotype is associated with death due to heart failure rather than 

arrhythmic sudden death. A genome-wide study identified NOS1AP (CAPON), a 

regulator of neuronal nitric oxide synthase, as a new target that modulates cardiac 

repolarization. It could explain up to 1.5% of QT interval variation in a population 

of 200 subjects at the extremes of a population of 3966 subject from the German 

KORA cohort in which QT intervals were measured.(33) Finally, several groups have 

studied polymorphisms of the SCN5A gene as a potential source for SCD. This gene 

is of special interest as it is involved in several of the primary arrhythmia syndromes. 

Splawski et al. found that the Y1102 polymorphism of the SCN5A gene was present 

in 56.5% of 23 African-Americans with suspected ventricular arrhythmias and in 13% 

in 468 healthy controls. They added evidence for a possible role for the Y1102 allele 

in arrhythmogenesis by showing that it causes a shift in voltage dependence of the 
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sodium channel when transfected in human embryonic kidney cells.(34) Burke et 

al. later confirmed these findings in a larger study.(35) Stecker et al. studied SCN5A 

polymorphisms in 67 SCD cases and 91 controls with coronary artery disease, but 

without arrhythmias or syncope. They found a low prevalence of amino acid-altering 

polymorphisms in both groups and could not significantly associate polymorphisms 

with SCD risk.(36) Studies of polymorphisms in the genes encoding for KCNJ11, 

factor 5 Leiden and integrin alpha 2 B did not find an association with SCD risk. 

Some limitations apply to the interpretation of these data. All studies were performed 

in relatively small groups. Furthermore, the studies by Mikkelsson, Reiner and Burke 

et al. compare deceased patients with controls without coronary artery disease. This 

makes it difficult to discern whether the polymorphisms found are related to SCD or 

to ischemia which is itself related to SCD. 

Conclusions
The risk of ventricular arrhythmias and sudden death in both younger and older 

patients can at least partly be explained by the genetic profile. Some of the genes 

that are involved in primary arrhythmia syndromes might play a role in SCD risk 

in the older population as well. Genes are associated with arrhythmias at an ever 

increasing rate. Current knowledge of genetic profiles starts to guide risk stratification 

and therapy. Further  development will come from genome wide strategies in larger 

patient populations.(37;38) Over the next few years, results of these studies will 

become available. 
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