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Case(PresentaDon(

•  30(year(old(woman(

•  No(family(history(

•  Syncope(x(3(with(GI(illness(
•  Analgesic(for(pain(
•  Allergic(reacDon(to(codeine(
(–(EMS(to(ER(

•  Adrenaline(in(ER(



Adrenaline(ECG(

Reference(ECG(



GeneDc(TesDng(



Others(at(Risk!(



SenDnel(Symptoms(in(PaDents(with(Unexplained(
Cardiac(Arrest:(From(the(Cardiac(Arrest(Survivors(with(

Preserved(EjecDon(FracDon(Registry((CASPER)(

•  100(Unexplained(cardiac(arrest(paDents(
(and(63(family(members(

•  Pre(enrolment(symptoms(ascertained(

•  Prior(syncope(in(26%(of(cardiac(arrest((
paDents(](Calgary(syncope(score(

•  24(of(25(cardiac(arrest(paDents(who(completed(the(syncope(
quesDonnaires(had(a(syncope(versus(seizure(score(<(1(favoring(
syncope.(

Krahn(et(al,(JCE(23:(60]66,(2012(



•  (The(area(under(the(
receiver(operator(curve(
(ROC)(for(the(syncope(
mechanism(score(was(
0.79(for(idenDfying(
paDents(with(subsequent(
cardiac(arrest((95%(CI,(
0.6328–0.9395,(P(=((
0.004).((

•  A(score(of(≤(–2(had(a(
sensiDvity(of(68%(and(
specificity(of(85%.(

Krahn(et(al,(JCE(23:(60]66,(2012(
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SenDnel(Symptoms(in(PaDents(with(Unexplained(
Cardiac(Arrest:(From(the(Cardiac(Arrest(Survivors(with(

Preserved(EjecDon(FracDon(Registry((CASPER)(



Heart(Rhythm(2015;12:367–375((

The(event(interview(was(
conducted(by(one(
invesDgator((A.V.)(and(
consisted(of(a(standardized(
systemaDc(history(taking(of(
the(event(similar(to(the(ESC(
guidelines(on(syncope(



Aborted(Cardiac(Arrest(vs.(Non]Arrhythmic(Syncope(

Heart(Rhythm2015;12:367–375((



Aborted(Cardiac(Arrest(

Suspected(Arrhythmic(Syncope(

Suspected(Non]arrhythmic(Syncope(
AsymptomaDc(



QT(Overlap(LQTS(and(Normal(

Napolitano(JAMA(2005(



LQT - Triggers by genotype 
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Schwartz et al., 2001 
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Prognosis(by(protein(
domain(affected(

KCNQ1&transmembrane 

C-terminus 

missense 

non-missense 

Moss et al., Circ 2007 

dominant (-) 

haploinsufficiency 



Predictors(of(failure(of(beta]blockade:(
1st(event(at(age(<7(years;(QT>500(msec(on(therapy;(LQT2(or(LQT3(

•  Genotype affects 

–  Risk 

–  Response to(β-blockers 

–  So does haplotype, location, etc((

Event-free 
survival 
among 

patients on 
beta-

blockers 

Priori; 2004 



Role(of(GeneDc(TesDng(

•  3(situaDons(that(warrant(tesDng(
–  Clear(diagnosis(in(the(index(case((proband)(with(
(posiDve(geneDc(test(aids(in(prognosis(and(Rx(

–  Proband(results(facilitates(family(screening(

–  Borderline(case(may(help(as(a(De(breaker(

•  Not(a(useful(screen(in(every(paDent(with(minimal(evidence(of(
disease(

•  Counseling(before(tesDng(and(complex(interpretaDon(
aoerwards(

•  Yield(20]75%(in(IAC(related(condiDons(



GeneDc(TesDng(UDlity(

Yield:((

•  75%(in(LQT(
•  40]50%(in(ARVC(and(CPVT(
•  20%(in(Brugada(
(

•  PrognosDc(uDlity(in(Long(QT(only(



GeneDc(TesDng(](LogisDcs(

•  Counsel(and(consent(
•  Blood(test(in(most:(sputum(may(work(

•  Sent(to(labs(in(the(US(and(Europe((
•  Cost(1000]2000(Euros(for(index(case(
(proband).(100]200(Euros(for(family(

members.((

•  Total(Dme(as(liqle(as(3]4(weeks(



Finnish(company,(CLIA(cerDficaDon(pending,(rapid,(cost(effecDve,(responsive(team(



TesDng(Costs(
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Which(“Rare”(Variant(is(Causal?(
Mendelian/Family(GeneDcs((

WT/Mutant(WT/WT(

700&rare&coding&variants&

With(~700(rare(or(novel(exome((coding)(variants(per(paDent,(where(do(
you(begin(to(look(for(causal(variants?(
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Which(“Rare”(Coding(Variant(is(Causal?((
WT/WT( WT/Mutant(

700&rare&coding&variants&

125(

#102( #201(

#207(

Rare(mutaDons(shared(by(all(affected:(
Rare(mutaDons(shared(by(all(affected(–(not(
present(in(any(unaffected(family(members:(

N=700(Candidate(variants(

4(



24(

Which(“Rare”(Coding(Variant(is(Causal?((

4(

FUNCTIONAL GENETIC 
Predicted damaging? Conservation 

In vitro mutant expression Segregation 

In vivo KO or KI Case-control 

Expression 



Conclusions(
•  Clinical(presentaDon(of(syncope(with(IACs(is(ooen(atypical(

and(has(a(unique(trigger(

•  GeneDc(tesDng(is(available,(capable(and(gewng(cheaper(and(
bigger/beqer(

•  More(is(not(necessarily(beqer,(so(you(need(geneDc(experDse(
or(access(to(experDse(

•  The(fundamental(principles(of(“family”(medicine(should(
prevail(

•  The(major(clinical(wins(are(in(protecDng(family(members(and(
improving(proband(care(



Important(Websites(

•  www.qtdrugs.org(

•  www.brugadadrugs.org(

•  www.heartrhythmresearch.ca(

•  akrahn@mail.ubc.ca(


