
Table 1.1 ACC/AHA 2025 guideline on ACHD.  

 

ACHD AP Classification  

(CHD Anatomy + Physiological Stage = ACHD AP Classification) 
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ACHD indicates adult congenital heart disease; AP, anatomic and physiological; ASD, 

atrial septal defect; BNP, B-type natriuretic peptide; ICD, implantable cardioverterdefibrillator; 

NT-proBNP, N-terminal prohormone of B-type natriuretic peptide; NYHA, New York Heart Association; PDA, 

patent ductus arteriosus; TGA, transposition of the great arteries; and VSD, ventricular septal defect. 

 

PLEASE DELETE * and Nos in blue 
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Table 2. EHRA/HRS/APHRS/LAHRS 2022 Expert Consensus Statement on Genetic 

Testing.  

Non-exhaustive list of high confident genes for nonsyndromic human CHD 
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Table 3. ACC/AHA 2025 guideline on ACHD.  

 

 

Genetic Syndromes and Their Associations With Congenital Heart Disease 
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Table 4. ESC 2020 GL on ACHD. Recurrence rates for various congenital heart lesions 

according to the sex of the affected parent
 

 

 

 

 

*Except for Marfan syndrome, rates apply to patients with isolated cardiac lesions in whom known 

genetic/syndromic entities have been excluded.  

b Sex-specific data not available or not relevant. 
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Figure 1. ESC 2020 GL on ACHD. Risk estimates for arrhythmic events and bradycardias 

in ACHD 

a Considering the high prevalence of VSD, the overall risk in unselected patients with VSD is 

considered to be minimal. 

b SCD may be due to supraventricular arrhythmias with rapid AV conduction. 

c VT higher estimated risk in complex dextro-TGA. 

d Non-arrhythmic 

AF = atrial fibrillation; ASD = atrial septal defect; AV = atrioventricular; AVRT = atrioventricular reentrant 

tachycardia; AVSD = atrioventricular septal defect; ccTGA = congenitally corrected transposition of the great 

arteries; CHD = congenital heart disease; EAT = ectopic atrial tachycardia; IART = intraatrial reentrant 

tachycardia; SCD = sudden cardiac death; SND = sinus node dysfunction; TGA = transposition of the great 

arteries; TOF = tetralogy of Fallot; VSD = ventricular septal defect; VT = ventricular tachycardia 
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Table 5. ACC/AHA 2025 guideline on ACHD. Assessment for Pulmonary Arterial 

Hypertension in Adults With Congenital Heart Disease 

 

 
 

Table 6. ACC/AHA 2025 GL on ACHD. Isolated Shunt Lesions and Pulmonary Arterial 

Hypertension 
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Table 7. ESC 2020 GL on ACHD. Indications for cardiovascular magnetic resonance 

imaging in ACHD patients 

 

• Quantification of RV volumes, EF (including subpulmonary RV, systemic RV, and single ventricle) 

• Evaluation of RVOTO and RV_PA conduits 

• Quantification of PR 

• Evaluation of PAs (stenoses, aneurysms) and the aorta [aneurysm, dissection, coarctation (CCT may 

be superior)] 

• Evaluation of systemic and pulmonary veins (anomalous connection, obstruction, coronary venous 

anatomy pre-procedure, etc.) 

• Collaterals and arteriovenous malformations (CCT may be superior) 

• Coronary anomalies and CAD (CCT is superior for intramural course, 

slit-like course, acute angle take-off, myocardial bridging, and plaque 

assessment) 

• Detection and quantification of myocardial ischaemia by CMR stress perfusion 

• Evaluation of intra- and extracardiac masses 

• Quantification of myocardial mass (LV and RV) 

• Detection and quantification of myocardial fibrosis/scar (late gadolinium 

enhancement, T1 mapping) tissue characterization (fibrosis, fat, iron, etc.) 

• Quantification of systemic and pulmonary blood flow to calculate Qp:Qs 

• Quantification of perfusion distribution to the right/left lung 

• Measurement of pulmonary blood flow in patients with multiple sources 

of blood supply (i.e. with major aorto-pulmonary collateral 

arteries) 

 

ACHD = adult congenital heart disease; CAD = coronary artery disease; CMR = 

cardiovascular magnetic resonance; CCT = cardiovascular computed tomography; 

EF = ejection fraction; LV = left ventricle/ventricular; PA = pulmonary artery; 

PR = pulmonary regurgitation; Qp:Qs = pulmonary to systemic flow ratio; RV = 

right ventricle/ventricular; RVOTO = right ventricular outflow tract obstruction. 
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Table 8. ACC/AHA 2025 guideline on ACHD.  

 
ACHD Program and Cardiologists 

Patients in ACHD AP classes IB–D, IIA–D, and IIIA–D should be evaluated  1 B-NR 

and managed by or in collaboration with an ACHD cardiologist and, when indicated  

and accessible, an ACHD program to improve outcomes. 

 

Patients in ACHD AP class IA should have at least 1 evaluation by an   1 B-NR 

ACHD cardiologist to develop a plan of care. 

 

 

ACHD Program Components 

 

 
 

*Personnel and service lines supervised, performed, and interpreted by clinicians with 

expertise and/or training in congenital heart disease. 

ACHD indicates adult congenital heart disease; CMR, cardiovascular magnetic resonance;  

and CT, computed tomography. 

 

 

 

Mental Health and Neurocognitive Assessment 

 

Adults with congenital heart disease should be assessed for mental health conditions,  1 C-LD 

including depression, anxiety, and post-traumatic stress disorder, to identify those  

who may benefit from mental health services. 

 

For adults with congenital heart disease who have mental health   2a C-LD 

concerns, referral to a mental health clinician can be beneficial to 

improve psychological symptoms and quality of life. 
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For adults with congenital heart disease, neuropsychological testing   2b B-NR 

may be considered to guide therapies that enhance academic, behavioral, 

psychosocial, and adaptive functioning. 

 

For adults with congenital heart disease, evaluation for cognitive decline and frailty 2b C-LD  

may be considered to identify patients who can benefit from additional support 

 

 

Ionizing Radiation Exposure 

 

In adults with congenital heart disease, processes to limit radiation   1 B-NR 

exposure during imaging and cardiovascular procedures are recommended 

to reduce the lifetime risk for cancer. 

 

Exercise Testing 

 

In patients with ACHD, CPET can be useful for establishing a baseline   2a B-NR 

functional assessment, guiding clinical care, stratifying risk for major 

adverse cardiovascular events, and ongoing surveillance. 

 

In patients with ACHD and established PAH, or in those unable to   2a B-NR 

perform CPET yielding reliable diagnostic information, a 6-minute 

walk test can be useful to objectively assess symptom severity, 

functional capacity, and response to therapy. 
 

 

Expertise for Cardiac Surgery and Invasive Cardiac Procedures 

 

In patients with ACHD who undergo invasive cardiac procedures, preprocedural  1 B-NR 

involvement of an ACHD cardiologist is recommended to riskstratify 

the patient, determine appropriate procedure location, guide periprocedural planning  

and support, and assist in preprocedural clinical optimization to improve outcomes. 

 

In patients with ACHD, invasive cardiac procedures involving congenital lesions  1 B-NR  

should be performed by operators with expertise in congenital heart disease procedures 

to ensure appropriate periprocedural care. 

 

In patients with ACHD undergoing invasive cardiac procedures, postprocedural  1 C-LD 

care should involve collaboration with an ACHD cardiologist 

to incorporate expert opinion, provide guideline-based therapy, and improve outcomes. 

 

In patients with ACHD AP classifications IC–D, IIA–D, and IIIA–D, anesthesia   1 C-LD 

for invasive cardiac procedures should be administered by, or in collaboration  

or consultation with, an anesthesiologist who has congenital heart disease expertise 

to reduce the likelihood of perioperative complications. 

 

In patients with ACHD who undergo invasive cardiac procedures for acquired  1 B-NR 

cardiovascular disease, it can be beneficial for operators with expertise in procedural  

treatment of acquired disease to collaborate with ACHD experts 
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Table 9. ACC/AHA 2025 guideline on ACHD. Cyanotic ACHD 

 

Management of Cyanosis 

 

Patients with ACHD and cyanosis should receive annual screening for   1 B-NR 

and treatment of iron deficiency to improve exercise capacity and functional status. 

 

In patients with ACHD and cyanosis who present with persistent, new, or  1 B-NR 

worsening neurologic deficits, urgent brain imaging to exclude cerebral 

abscess or stroke should be performed. 

 

In patients with ACHD and cyanosis who present with symptoms of hyperviscosity, 1 B-NR 

rehydration with oral or intravenous fluids should be performed to improve symptoms  

and reduce the risk for vascular complications. 

 

Pregnant patients with ACHD and cyanosis should be closely followed   1 B-NR 

for the entire duration of the pregnancy by a multidisciplinary cardioobstetrics 

team of experts in maternal-fetal medicine, ACHD, and obstetric anesthesia to reduce the 

risk for pregnancy-related cardiovascular and obstetric complications. 

 

Patients with ACHD and cyanosis who are of childbearing age should   1 C-EO 

receive comprehensive family planning consultation, including recommendations 

on safe and reliable contraceptive methods, from a 

multidisciplinary team of experts in family planning and ACHD. 

 

In patients with ACHD and cyanosis who experience recurrent unexplained  2a B-NR 

hypertension or tachycardia, evaluation to detect pheochromocytomas and  

paragangliomas is reasonable 

 

In patients with ACHD, cyanosis, and recurrent episodes of joint pain, it is  2a B-NR 

reasonable to check serum uric acid levels and evaluate for gout. 

 

In patients with ACHD and cyanosis, the use of supplemental oxygen   2b B-R 

during exercise may be considered to improve exercise capacity. 

 

In patients with ACHD, hematocrit >65%, and hyperviscosity symptoms  2b C-EO 

that persist despite adequate rehydration and treatment of iron 

deficiency, phlebotomy may be considered. 

 

In patients with ACHD and cyanosis, prophylactic phlebotomy  No Benefit B-NR 

is not recommended. 
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*All patients should have at least annual screening for iron deficiency. ACHD indicates adult 

congenital heart disease; and HCT, hematocrit. 

 

 

 

 

 

Figure 2. ACC/AHA 2025 guideline on ACHD. Management of Hyperviscosity Symptoms 

in Cyanotic ACHD 
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Table 10. ESC 2021 GL on pacing and CRT. Recommendations for cardiac pacing in 

patients with congenital heart disease 

 

In patients with congenital complete or high degree     I C 

AVB, pacing if one of the following risk factors is present: 

a. Symptoms 

b. Pauses >3_ the cycle length of the ventricular escape rhythm 

c. Broad QRS escape rhythm 

d. Prolonged QT interval 

e. Complex ventricular ectopy 

f. Mean daytime heart rate <50 b.p.m. 

 

In patients with congenital complete or high degree AVB, permanent pacing   IIb C 

even if no risk factors are present. 

 

Permanent pacing in patients with persistent post-operative bifascicular   IIb C 

block associated with transient complete AVB. 

 

In patients with complex CHD and asymptomatic bradycardia     IIb C 

(awake resting heart rate <40 b.p.m. or pauses >3 s), permanent pacing  

on an individual basis. 

 

AVB = atrioventricular block; BBB = bundle branch block; b.p.m. = beats per 

minute; CHD = congenital heart disease; ECG = electrocardiogram. 

 

 

 

 

Table 11. ESC 2022 GL on VA and SCD. Therapy of arrhythmias in ACHD 

 

Recommendations for risk stratification and primary prevention of sudden cardiac 

death in congenital heart disease 

 

Risk stratification and primary prevention of SCD 

All CHD patients 

ICD in adults with CHD with biventricular physiology and a left systemic ventricle  I C 

presenting with symptomatic heart failure (NYHA II/III) and EF 

≤35% despite ≥3 months of OMT. 

 

ICD in patients with CHD with presumed arrhythmic syncope     IIa C 

and with either at least moderate ventricular dysfunction or inducible SMVT on PES, 

 

ICD in patients with advanced single ventricle or     IIb C 

systemic RV dysfunction with additional risk factors,a  

 

Tetralogy of Fallot 

In patients after repair of TOF with arrhythmia symptoms and NSVT,    IIa C 

electrophysiologic evaluation including PES. 

 

ICD in patients after repair of TOF with arrhythmia     IIa C 

symptoms and a positive PES, or a combination of 
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other risk factorsb and a positive PES. 

 

In patients after repair of TOF without arrhythmia symptoms,     IIb C 

but with a combination of other risk factors,c electrophysiologic evaluation,  

including PES. 

 

In patients with repaired TOF undergoing surgical or transcutaneous pulmonary   IIb C 

valve replacement, pre-operative catheter mapping and transection 

of VT-related anatomical isthmuses before or during the intervention. 

 

AV, atrioventricular; CHD, congenital heart disease; CMR, cardiac magnetic resonance; 

EF, ejection fraction; ICD, implantable cardioverter defibrillator; LV, left valve; NSVT, 

non-sustained monomorphic ventricular tachycarda; NYHA, New York Heart 

Association; OMT, optimal medical treatment; PES, programmed electrical stimulation; 

RV, right ventricular; SCD, sudden cardiac death; SMVT, sustained monomorphic 

ventricular tachycarda; TOF, tetralogy of Fallot; VT, ventricular tachycardia. 

 
aData are sparse and risk factors may be lesion-specific, including non-sustained VT, 

NYHA II/III, severe AV valve regurgitation, and wide QRS ≥140 ms (transposition of 

the great arteries). 

 
bOther risk factors include moderate RV or LV dysfunction, extensive RV scarring on 

CMR, QRS duration ≥180 ms and severe QRS fragmentation. 

 

 

 

Recommendations for secondary prevention of sudden cardiac death and treatment of 

ventricular arrhythmia in congenital heart disease 
 

Secondary prevention of SCD and treatment of VA 

All CHD patients 

In patients with CHD presenting with sustained VAs, evaluation for residual lesions  I B 

or new structural abnormalities. 

 

In patients with CHD with not tolerated VT/ aborted CA due to VF, ICD implantation I C 

is indicated after exclusion of reversible causes. 

 

In patients with CHD and recurrent, symptomatic     IIa C 

SMVT or ICD shocks for SMVT not manageable 

by medical therapy or ICD reprogramming, 

catheter ablation performed in specialized centres.a 

 

In selected patients with CHD (including atrial     IIa C 

baffle repair for transposition of the great arteries, 

Fontan operation and Ebstein anomaly) 

presenting with CA, evaluation and treatment of 

SVT with rapid ventricular conduction. 

 

Tetralogy of Fallot 

In patients with repaired TOF who present with     I C 

SMVT or recurrent, symptomatic appropriate 

ICD therapy for SMVT, catheter ablation 

performed in specialized centres. 
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In patients with repaired TOF with SMVT who are     IIa C 

undergoing surgical or transcutaneous pulmonary 

valve replacement, pre-operative catheter 

mapping and transection of VT-related anatomical 

isthmuses before or during the intervention. 

 

In patients with repaired TOF with a preserved     IIb C 

biventricular function and symptomatic SMVT, 

catheter ablation or concomitant surgical ablation 

performed in specialized centres as an alternative to ICD therapy. 

 

CA, cardiac arrest; CHD, congenital heart disease; ICD, implantable cardioverter 

defibrillator; SCD, sudden cardiac death; SMVT, sustained monomorphic ventricular 

tachycardia; SVT, supraventricular tachycardia; TOF, tetralogy of Fallot; VA, 

ventricular arrhythmia; VF, ventricular fibrillation; VT, ventricular tachycardia. 

 
aSpecific recommendations for TOF (Class I-B). 

 

  

 

 

 

Table 12. ACC/AHA/HRS 2017 GL on VA/SCD. Adult Congenital Heart Disease 

 

Evaluate for potential residual anatomic or coronary abnormalities   I-B-NR 

patients with repaired complex congenital heart disease presenting 

with frequent, complex, or sustained VA, or unexplained syncope. 

 

 

In complex or sustained VA in the presence of important residual hemodynamic   I-B-NR 

lesions, treatment of hemodynamic abnormalities with catheter or surgical  

intervention is indicated prior to consideration of ablation or an ICD. 

 

ICD in hemodynamically unstable VT, after evaluation and appropriate   I-B-NR 

treatment for residual lesions/ventricular dysfunction. 

 

 

ICD in SCA due to VT or VF in the absence of reversible causes   I-B-NR 

 

Electrophysiological study to evaluate the risk of sustained VT/VF  in   IIa-B-NR 

repaired tetralogy of Fallot physiology with high-risk characteristics  

and frequent VA. 

 

ICD in repaired tetralogy of Fallot physiology and inducible VT/VF or   IIa-N-NR 

 

Catheter ablation for recurrent sustained monomorphic VT or recurrent ICD  IIa-B-NR 

 shocks for VT. 

 

Beta blocker can be beneficial to reduce the risk of SCA in frequent    IIa-B-NR 

or complex VA. 
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ICD or an electrophysiological study with ICD implantation     IIa-B-NR 

for inducible sustained VA. 

 

 

ICD implantation or an electrophysiological study with ICD implantation   IIa-B-NR 

for inducible sustained VA in repaired moderate or severe complexity congenital 

heart disease with unexplained syncope and at least moderate ventricular 

dysfunction or marked hypertrophy. 

 

 

ICD for severe ventricular dysfunction (LVEF <35%) and symptoms of heart failure  IIb-B-NR 

despite GDMT or additional risk factors. 

 

Prophylactic antiarrhythmic therapy with class Ic medications (i.e., flecainide,  III-B-NR 

propafenone) or amiodarone for asymptomatic VA is potentially harmful.   Harm 

 

ICD is recommended if meaningful survival of greater than 1 year is expected. 
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Figure 3. ESC 2022 GL on VA and SCD. Algorithm for the management of sustained 

ventricular arrhythmia in patients with congenital heart disease.  

a Data derived from patients with TOF and related lesions. 

b In TOF, anti-arrhythmic drug failure is not required. 

CHD, congenital heart disease; ICD, implantable cardioverter defibrillator; N, No; TOF, tetralogy of Fallot; VA, 

ventricular arrhythmia; VT, ventricular tachycardia; Y, Yes.  
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Figure 4. ACC/AHA/HRS 2017 GL on VA/SCD. Prevention of SCD in Patients With 

Adult Congenital Heart Disease. 

*High-risk features: prior palliative systemic to pulmonary shunts, unexplained syncope, frequent 

PVC, atrial tachycardia, QRS duration ≥180 ms, decreased LVEF or diastolic dysfunction, dilated right 

ventricle, severe pulmonary regurgitation or stenosis, or elevated levels of BNP. 

†Frequent VA refers to frequent PVCs and/or nonsustained VT. 

ACHD indicates adult congenital heart disease; BNP, B-type natriuretic peptide; EP, electrophysiological; ICD, 

implantable cardioverter-defibrillator; LVEF, left ventricular ejection fraction; PVC, premature ventricular 

complexes; SCD, sudden cardiac death; TOF, tetralogy of Fallot; VA, ventricular arrhythmia; and VT, ventricular 

tachycardia. 

 

 

 

 

Table 13. ACC/AHA 2025 GL on ACHD. Heart Failure 

 

In patients with ACHD and heart failure symptoms who have systemic   2a B-NR 

left ventricular (LV) dysfunction and biventricular circulation, and who 

otherwise meet accepted criteria for cardiac resynchronization therapy 

(CRT), use of CRT is reasonable to improve heart failure symptoms. 

 

In patients with ACHD and heart failure symptoms who have systemic   2a C-LD 

LV systolic dysfunction and biventricular circulation, use of GDMT for 

heart failure is reasonable to improve heart failure symptoms. 

 

In patients with ACHD and heart failure symptoms who have systemic   2a C-LD 

LV dysfunction and biventricular circulation, who otherwise meet 

accepted criteria, use of a primaryprevention implantable 

cardioverter-defibrillator (ICD) is reasonable to prevent sudden cardiac death (SCD). 
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Table 14. ESC 2021 GL on HF. Treatment of adult congenital heart disease 

and heart failure in specialized centres 
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Table 15. ACC/AHA 2025 GL on ACHD. Heart Transplantation and Mechanical 

Circulatory Support (MCS) 

 

In patients with ACHD and heart failure, evaluation by specialists with medical   1 B-NR 

and surgical experience in ACHD, as well as by specialists with expertise 

in advanced heart failure, is recommended to assess appropriateness for advanced 

heart failure therapies, such as heart transplantation or MCS. 

 

In patients with ACHD who are considered for heart transplantation, multiorgan   2a B-NR 

transplantation (heart–lung, heart–kidney, or heart–liver) is reasonable based  

on center-specific assessment of the degree of respective lung, kidney, or liver dysfunction. 

 

In patients with ACHD and advanced heart failure that is refractory to optimal   2a B-NR 

medical and device-based therapy, the use of durable MCS devices is reasonable  

to improve quality of life or as a bridge to transplantation. 

 

 

Table 16. Noncardiac surgery 

 

ESC 2022 Guidelines on noncardiac surgery. Risk stratification for non-cardiac 

surgery in adults with congenital heart disease 

 

 
 

 

ACC/AHA 2025 guideline on ACHD.  

Expertise for Noncardiac Surgery 

 

In patients with ACHD being considered for noncardiac procedures,   1 B-NR 

preprocedural involvement of an ACHD cardiologist is recommended 

to risk-stratify the patient, determine appropriate procedure 

location, guide periprocedural planning and support, and assist in preprocedural 

clinical optimization to improve outcomes. 

 

In patients with ACHD AP classifications IC–D, IIB–D, and IIIA–D who undergo  1 B-NR 

noncardiac procedures, postprocedural care should involve collaboration 

 with an ACHD cardiologist to incorporate expert opinion, provide guideline-based 

therapy, and improve outcomes. 

 

In patients with ACHD AP classifications IC–D, IIC–D, and IIIA–D,   1 C-LD 
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anesthesia for noncardiac procedures should be administered by, or 

in collaboration or consultation with, an anesthesiologist with ACHD 

expertise to reduce the likelihood of perioperative complications. 

 

Preoperative Checklist for Noncardiac Surgery in Patients With ACHD 
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Table 17. Table 3. ACC/AHA 2025 guideline on ACHD. Genetic Syndromes Screening 

 

For adults with conotruncal defects, screening for 22q11.2 deletion syndrome 2a B-NR 

is reasonable to assess the risk of transmission to offspring and 

to screen for associated comorbidities.1 

 

In adults with congenital heart disease and a family history of congenital 2a C-EO  

heart disease or clinical features associated with a genetic syndrome,  

referral for genetic evaluation is reasonable to guide management. 

 

 

 

 

 

Table 18. EHRA/HRS/APHRS/LAHRS 2022 Expert Consensus Statement on Genetic 

Testing.  

State of genetic testing for congenital heart disease 

 

Genetic testing for patients with congenital heart disease (CHD) should prioritize the personal 

goals and preferences of the patient, parents or guardian, require pre-test genetic counseling and should   

coordinated by multidisciplinary teams with expertise in genetics of CHD. 

 

Antenatal testing 

 

Should do 

When foetal congenital heart disease (CHD) is identified on antenatal ultrasound examinations, a 

chromosomal microarray (CMA) or CNV sequencing (CNV seq) of foetal tissue [amniocentesis or 

chorionic villous sample (CVS)] should be offered. 

 

May do 

Trio WES on amniocentesis or CVS samples may be performed in prenatal cases with syndromic 

and/or complex CHD. 

 

Neonates and infants requiring investigation or procedures for omplex CHD 

 

Should do 

CMA or CNV seq is indicated in infants with CHD to identify pathogenic CNVs. 

 

May do 

Standard karyotype analysis in infants with CHD (or pathogenic CNVs) to identify balanced 

translocations.  

 

Trio WES or WGS may be performed in infants with complex CHD to 

identify pathogenic variants/indels, contributing to prognostication for extracardiac 

outcome and for cardiac outcome. 

 

Targeted CHD gene panels to identify variants in a set of CHD-related genes in infants 

with complex CHD. 
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Patients with CHD and extracardiac anomalies 

 

Should do 

CMA or CNV seq in patients with CHD and extracardiac anomalies to identify 

pathogenic CNVs. 

 

Trio testing for de novo or inherited (autosomal or X-linked recessive) 

pathogenic variants with either WES or WGS should be performed 

in patients with CHD and extracardiac anomalies. 

 

Familial forms of CHD 

 

Should do 

WES/WGS of the affected family members in families with at least two first 

degree relatives with heterotaxy or CHD. 

 

May do 

Targeted analysis of a specific gene if the CHD type is highly suggestive of a specific 

gene. 

 

Sporadic non-syndromic CHD (excl. neonates or infants) 

 

May do 

CMA or CNV seq for pathogenic CNVs in older individuals with sporadic nonsyndromic CHD. 

 

Do not do 

Trio testing for de novo or inherited (autosomal or X-linked recessive) pathogenic variants with either 

WES or WGS in older patients with sporadic non-syndromic CHD has a low diagnostic yield and 

limited utility, and should not be performed routinely. 

 

Heterotaxy 

 

Should do 

WES/WGS of the affected family members in families with at least two first degree relatives with 

CHD. 

 

Trio testing for de novo or inherited (autosomal or X-linked recessive) pathogenic variants with either 

WES or WGS in patients with syndromic heterotaxy (e.g. primary ciliary dyskinesia). 

 

Do not do 

Routine trio testing for de novo or inherited (autosomal or X-linked recessive) pathogenic variants with 

either WES or WGS should not be performed in patients with sporadic non-syndromic heterotaxy. 
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Table 19. ACC/AHA 2025 GL on ACHD 

 

Physical Activity, Exercise, and Sports Participation 

 

Patients with ACHD should have their activity levels assessed at regular  1 B-NR 

intervals to receive counseling about the types and intensity of 

exercise appropriate to their clinical status. 

 

In patients with ACHD, exercise training and cardiac rehabilitation   2a B-R 

can be useful to increase exercise capacity. 

 

In patients with ACHD, CPET can be useful to guide physical activity   2a C-LD 

recommendations. 

 

In patients with ACHD, participation in competitive sports is reasonable  2a C-EO 

following a comprehensive evaluation by an ACHD specialist that incorporates 

functional status and individualized assessment of risks and benefits. 
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Figure 5. ESC 2020 GL on Sports. Pre-participation assessment of individuals with 

congenital heart disease. 

 

CPET = cardiopulmonary exercise test; HR = heart rate; MHR = maximum heart rate; RPE = rate of perceived 

exertion. A_E represent pathways linking static and intensity components for each column. After assessment of 

CPET and the five variables, an individual recommendation can be given (solid arrow). If a higher static level 

sport is chosen, then a lower intensity level is advised (dotted arrow). 
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Table 20. Pregnancy in ACHD 

 

ACC/AHA 2025 guideline on ACHD.  

 

Reproductive Health, Pregnancy, and Contraception 

 

In adults with congenital heart disease of childbearing age, counseling   1 B-NR 

on contraceptive options is recommended to inform pregnancyrelated 

shared decision-making. 

 

Adults with congenital heart disease interested in pregnancy should   1 B-NR 

receive preconception counseling, in collaboration with an ACHD cardiologist, 

about the maternal cardiac, obstetric, and fetal risks associated 

with pregnancy and the potential long-term risks to the pregnant individual. 

 

Screening fetal echocardiography is indicated to detect congenital heart   1 C-LD 

disease if either parent has ACHD to optimize delivery planning and access to care. 

 

In pregnant patients with ACHD AP classifications IB–D, IIA–D, and IIIA–D,   1 C-LD 

an individualized care plan, including mode of delivery, need for cardiac monitoring,  

and anesthetic support, should be documented in the medical record and communicated 

to the patient and care team, to reduce maternal risks for morbidity and mortality. 

 

In pregnant patients with ACHD AP classifications IB–D, IIA–D, and IIIA–D,   1 C-LD 

management should be provided by, or in collaboration with, a cardio-obstetrics team  

with expertise in ACHD and maternal-fetal medicine, to improve clinical outcomes. 

 

Patients with ACHD who have high risk for maternal morbidity and mortality   1 C-LD 

should be counseled to avoid pregnancy and given guidance on effective contraception to 

improve outcomes. 

 

For pregnant patients with ACHD who have high risk for morbidity and mortality,  1 C-LD 

the option of terminating pregnancy should be discussed to reduce that risk. 

 

In patients with ACHD who are of childbearing age, referral to a genetic  2a C-LD  

counselor for preconception planning is reasonable to facilitate understanding  

of the risks for congenital heart disease in their offspring. 

 

For patients with ACHD who are considering assisted reproductive   2a C-EO 

technology, discussions involving an ACHD cardiologist can be beneficial 

to increase patients’ knowledge about their options and the associated risks. 

 

Routine cesarean delivery has no benefit and may cause harm in  3 No Benefit C-LD 

pregnant patients with ACHD in the absence of an obstetric indication 

or high-risk cardiac condition. 

3: Harm  

In patients with ACHD who are at high risk for thromboembolic events,  3 Harm B-NR 

contraceptive agents that contain estrogen are potentially harmful. 
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Congenital Heart Conditions Considered Significantly High Risk for Maternal 

Complications in Pregnancy* 

 

 
 

*Information adapted from the modified World Health Organization classification 

system. 
 

 

 

ESC 2025 GL on Pregnancy.  

 

Recommendations for congenital heart disease and pregnancy 
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Table 21. ESC 2020 GL on ACHD. Congenital heart disease with high risk and 

extremely high risk for pregnancy 
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Figure 6. 2023 HRS expert consensus statement on the management of arrhythmias 

during pregnancy. Management algorithm for pregnant patients with congenital heart 

disease  

1 Arrhythmic drug chosen according to the underlying cardiac substrate and potential impact of the 

drug on the developing fetus.  

2 Preferably in conjunction with an electrophysiologist with expertise in CHD.  

3 With attention to and techniques for eliminating or minimizing radiation exposure to as low as 

reasonably achievable. 

4 After a risks-versus-benefits discussion with the patient.  

AF: atrial fibrillation, AFL: atrial flutter, IART: intra-atrial reentrant tachycardia, VT: ventricular tachycardia. 


