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Changes in recommendations since 2015

Changes in recommendations since 2015 ESC guideline

2015 2022



New recommendations in 2022

Newly added diseases

2022 ESC guideline for prevention of VA and SCD



1. Long QT syndrome

Genetic testing and counselling (Class I) : new 

Arrhythmic syncope &  460≤QTc<480 in repeated ECGs
: LQTS 

Diagnosis

2022 ESC guideline for prevention of VA and SCD



1. Long QT syndrome

Nonselective BB (nadolol or propranolol)

Mexiletine in LQTS 3 with a prolonged QT
(IIb in 2015 ESC guideline)

IIa (2015) → I (2022)

General recommendation to prevent SCD

IIa (2015) → I (2022)

Arrhythmic risk score



J Am Coll Cardiol 2018;71:1663–71
Europace 2022;24:614-619

5-year risk of life-threatening arrhythmia
based on genotype (1,2,3) and QTc interval

Arrhythmic risk score in LQTS 

• N=1689
• C-index of 0.69 
  [95% CI: 0.61–0.77] 

• 5 year risk more than 5% as the most 
balanced cut-off for ICD implantation. 



2022 ESC guideline
2017 AHA guideline

1. Long QT syndrome



Andersen-Tawil syndrome

• LQTS 7
• KCNJ2 mutation: KCNJ2, encodes inward 

rectifying potassium channel Kir2.1
• prominent U wave
• Ventricular arrhythmia (bidirectional VT) 
• Dysmorphologies and periodic paralysis

Clinodactyly

2022 ESC guideline for prevention of VA and SCD



2. Catecholarminergic polymorphic Ventricular Tachycardia

Diagnosis

2022 ESC guideline for prevention of VA and SCD
2022 EHRA/HRS expert consensus on the state of genetic testing for cardiac diseases

New recommendations in ESC guideline
IIa in 2017 HRS guideline



2. CPVT

Nonselective BB (nadolol or propranolol) 

I → IIa

Patients with aborted cardiac arrest
→ ICD implantation with BB+ flecainide 

patients with arrhythmic syncope and or bidirectional VT
while highest tolerated BB+ flecainide 
: ICD should be considered (I → IIa)

New recommendation : 
Left Cardiac sympathetic denervation
(previously IIb in ESC, I as tx intensification in 2017 HRS)

2022 ESC guideline for VA and SCD
2017 HRS guideline for VA and SCD

IIb → IIa



Diagnosis

3. Brugada Syndrome

• Spontaneous type 1 Brugada ECG pattern (I, C)
• Induced type 1 Brugada ECG + cardiac arrest d/t VF (I, C)
• Induced type I Brugada

+ arrhythmic syncope or nocturnal agonal respiration
+ FHx of Brs
+ FHx of SCD (<45 years old)   (IIa, C)

• Genetic testing of SCN5A is recommended (I,C)
- genetic yield 20%

2022 ESC guideline for prevention of VA and SCD
2022 EHRA/HRS expert consensus on the state of genetic testing for cardiac diseases

2022 ESC guideline for prevention of VA and SCD



Risk stratification, prevention of SCD

3. Brugada Syndrome

New

IIb → IIa

2022 ESC guideline for prevention of VA and SCD



Diagnosis

4. Early repolarization syndrome (NEW)

ER pattern

c ERP high-risk features: J waves>2 mm, dynamic changes in J point and ST
d High-risk ERP: FHx of unexplained SD<40 years, family history of ERS

2022 ESC guideline for prevention of VA and SCD



KCNQ1
Definit

KCNH2
Definit

SCN5A
Definit

CALM1
Definit

CALM2
Definit

CALM3
Definit

TRDN
strong

CACNA1C
moderate

KCNJ2
limited

KCNE1
limited

KCNE2
disputed

AKAP9
disputed

ANK2
disputed

CAV2
limited

KCNJ5
Disputed

SCN4B
Disputed

SNTA1
Disputed

Definitive genes for typical LQTS or 
atypical LQTS

Limited or disputed evidence for congenital long QTS

Circulation. 2020;141:418–428. DOI:0.1161/CIRCULATIONAHA.119.043132

Consensus for the genetic testing



2022 EHRA/HRS expert consensus on the state of genetic testing for cardiac diseases

LQTS  1,2,3

Consensus for the genetic testing



European Heart Journal 2019;35:2964–2975 

Calmodulopathy

Calmodulin : Ca++ dependent inactivation of L-type Ca++ channels
Required for IKs activation during sympathetic activation

Calmodulopathy
→ severe form of LQTS

or CPVT



• Calmodulopathy

2022 LQTS EHRA/HRS/APHRS/LAHRS Expert Consensus Statement on Genetic Testing 

Long QT syndrome

CPVT

Crotti L et al. circulation 2013:;127:1009-1017

Phenotype(+) genotype(-) patients
with LQTS and CPVT, who underwent
NGS panel before 2021
→ consider CALM genetic testing

In patients without LQTS mutation
In 2013 trio exome sequencing 
→ CALM1 and CALM2
→ CALM1  in NGS panel (2015)
→ CALM1-3 in NGS panel (2021)
→ Molecular screening with NGS panel



• Beta-blockers (99%), ICD (16%), left cardiac sympathetic denervation (4%)
• No Cardiac event in competitive athletes. 
➔ In appropriately managed children with LQTS, cardiac event rates were low and occurred during 
recreational but not competitive activities.

J Am Heart Assoc. 2017;6:e005445. D

No mortality
5.9% nonlethal cardiac event
- 0.6% sports-sports related

Event rate 1.16 nonlethal event per 100 
athlete-years of FU

J Am Coll Cardiol 2021;78:594–604

• Sports participation in patients with LQTS

Boston

Mayo



246 patients with median age 43 years

• After the diagnosis, the occurrence of CAE is 
very low during sports practice, even in 
competitive practice

• There was no CAE in patients properly treated 
with beta-blocker therapy with good compliance

• Only 1 patient had a cardiac arrest during 
bodybuilding, appropriately treated by an ICD 
discharge, with BB noncompliance

Europace 2022;24:1675-1683



Sports restrictions in long QT syndrome

• Historically, LQTS was a contraindication for any type of sports (2005 European 
Guideline)

• Recreational and competitive sports in patients with LQTS is evolving

→ encourage recreational physical activity in medically treated, stable patients with its 
many health benefits

• One specific contraindication is swimming alone for LQT1 patients

• Extent to which exercise increases this risk and worsens disease progression remains 
incompletely known

• Shared decision making based on informed discussion with patients/family is 
important on an individual level.

J Am Coll Cardiol EP 2022;8:687–706

Sports participation in patients with LQTS



Summary

• Genetic testing is recommended in clinically diagnosed LQTS, suspected ATS, and CPVT (Class I)

• Genetic testing for SCN5A in BrS

• Nadolol or propranolol are preferred beta-blockers in LQTS and CPVT patients (Class I)

• Nonselective beta-blocker for LQTS, mexiletine for LQTS3 with QT prolongation (Class I)

• Left cardiac denervation plays an important role in the management of CPVT and LQTS patients

• A type I Brugada ECG pattern provoked by sodium channel blocker in the absence of other 
findings dose not diagnose the BrS

• Calomodulopathy gene test should be considered in LQTS or CPVT patients with genotype (-)

• Sports restriction in LQTS is changing : based on medication compliance, presence of ICD, AED, 
education / discussion on an individual level.



Thank you for your attention!
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