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Table 1. Vascular supply of the conduction system. 
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Table 2. ACC/AHA/HRS 2018 GL on bradycardia. Medications That Can Induce/Exacerbate 

Bradycardia or Conduction Disorders* 

 

 
 

 

 

*: Cytotoxic chemotherapy agents in different classes have been associated with benign sinus bradycardia, 

and, rarely, symptomatic bradycardia and advanced atrioventricular block. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sinus Node: RCA (60%) or Cx (40%) 

AV node: RA (90%) or Cx (10%) 

His bundle: AV nodal branch of RCA, and septal perforators of the LAD 

RBB: septal perforators of the LAD 

LBB: septal perforators of the LAD, and AV nodal branch of RCA 
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Table 3. ACC/AHA/HRS 2018 GL on bradycardia. Conditions associated with Bradycardia or 

Conduction Disorders 
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Table 4. ESC 2021 GL on pacing and CRT. Intrinsic and extrinsic causes of bradycardia 

 

 

 
 
AV = atrioventricular; AVB = atrioventricular block; AVJ = atrioventricular junction; SND = sinus node dysfunction 
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Table 5. ESC 2021 GL on pacing and CRT. Drugs that may cause bradycardia conduction 

disorders 
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Table 6. ACC/AHA/HRS 2018 GL on bradycardia. Evaluation of patients with documented or 

suspected Bradycardia or Conduction Disorders 

 

History and physical examination 

Comprehensive history and physical examination      I-C-EO 

 

Resting ECG 

A 12-lead ECG to document rhythm, rate, and conduction, and to screen for   I-B-NR 

structural heart disease or systemic illness 

 

Exercise testing 

In suspected chronotropic incompetence, to ascertain the diagnosis and provide   IIa-B-NR 

information on prognosis  

 

In patients with exercise-related symptoms suspicious for bradycardia or   IIa-C-LD 

conduction disorders, or 2:1 atrioventricular block of unknown level 

 

Ambulatory electrocardiography 

In the evaluation of patients with documented or suspected bradycardia or   I-B-NR 

conduction disorders, to establish correlation between heart rate or conduction abnormalities  

with symptoms, with the specific type of cardiac monitor chosen based on the frequency and 

nature of symptoms, as well as patient preferences 

 

Imaging 

Transthoracic echocardiography in newly identified LBBB, second-degree Mobitz type II  I-B-NR 

atrioventricular block, high-grade atrioventricular block, or third-degree atrioventricular block  

with or without apparent structural heart disease or coronary artery disease. 

 

Transthoracic echocardiography in bradycardia or conduction disorders other   IIa-B-NR 

than LBBB, second-degree Mobitz type II atrioventricular block, high-grade atrioventricular block,  

or third-degree atrioventricular block if structural heart disease is suspected  

 

In bradycardia or bundle branch block, disease-specific advanced imaging (e.g., transesophageal  IIa-C-LD 

echocardiography, computed tomography,  cardiac magnetic resonance imaging, or nuclear  

imaging) if structural heart disease is suspected yet not confirmed by other diagnostic modalitie. 

 

In asymptomatic sinus bradycardia or first degree AV block and no clinical evidence of structural III-B-NR 

heart disease, routine cardiac imaging is not indicated      (no benefit) 

 

Laboratory testing 

In bradycardia, laboratory tests (e.g., thyroid function tests, Lyme titer, potassium, pH)   IIa-C-LD 

based on clinical suspicion for a potential underlying cause  

 

Genetic testing 

In patients in whom a conduction disorder-causative mutation has been    I-C-EO 

identified, genetic counseling and mutation-specific genetic testing of first degree 

relatives to identify similarly affected individuals. 

 

In patients with inherited conduction disease, genetic counseling and targeted   IIb-C-EO 

testing to facilitate cascade screening of relatives as part of the diagnostic evaluation. 
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Sleep apnoea 

In documented or suspected bradycardia or conduction disorder during sleep, screening  I-B-NR 

for symptoms of sleep apnea syndrome with subsequent confirmatory testing directed  

by clinical suspicion 

 

Treatment directed specifically at the sleep apnea (e.g., continuous positive airway  I-B-NR 

pressure and weight loss)in sleep-related bradycardia or conduction disorder  

and documented obstructive sleep apnea. 

 

Screening for sleep apnea syndrome in patients who have previously received   IIa-B-NR 

or are being considered for a PPM for bradycardia or conduction disorder. 

 

Invasive testing 

 

Implantable cardiac monitor 

In patients with infrequent symptoms (>30 days between symptoms)    IIa-C-LD 

suspected to be caused by bradycardia, long-term ambulatory monitoring 

with an implantable cardiac monitor if initial noninvasive 

evaluation is nondiagnostic 

 

Electrophysiology study 

In symptoms suspected to be attributable to bradycardia, an electrophysiology study for  IIa-C-LD 

diagnosis of, and elucidation of bradycardia mechanism, if initial noninvasive evaluation  

is nondiagnostic 

 

 

Table 7. ESC 2021 GL on pacing and CRT. Evaluation of the patient with bradycardia 

 

Non-invasive evaluation 

Once carotid stenosis is ruled out,a carotid sinus massage in patients with syncope of unknown I B 

origin compatible with a reflex mechanism or with symptoms related to pressure/manipulation 

of the carotid sinus area. 

 

a Carotid sinus massage (CSM) should not be undertaken in patients with previous transient ischaemic attack, 

stroke, or known carotid stenosis. Carotid auscultation should be performed before CSM. If a carotid bruit is 

present, carotid ultrasound should be performed to exclude the presence of carotid disease. 

 

 

Ambulatory electrocardiographic monitoring 

Ambulatory ECG monitoring for the evaluation of patients with suspected bradycardia  I C 

to correlate rhythm disturbances with symptoms. 
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Choice of ambulatory electrocardiographic monitoring depending on symptom frequency 

 

 
 

 

Exercise testing 

Exercise testing for patients who experience symptoms suspicious of bradycardia  I C 

during or immediately after exertion. 

 

In patients with suspected chronotropic incompetence, exercise testing  to confirm the diagnosis. IIa B 

 

In patients with intraventricular conduction disease or AVB of unknown level, exercise testing IIb C 

to expose infranodal block. 

 

Imaging before implantation 

Cardiac imaging in patients with suspected or documented symptomatic   I C 

bradycardia to evaluate the presence of structural heart disease, to determine LV systolic 

function, and to diagnose potential causes of conduction disturbances. 

 

Multimodality imaging (CMR, CT, or PET) for myocardial tissue characterization  IIa C 

in the diagnosis of specific pathologies associated with conduction abnormalities needing 

pacemaker implantation, particularly in patients younger than 60 years.. 

 

CMR = cardiovascular magnetic resonance; CT = computed tomography; LV = 

left ventricular; PET = positron emission tomography. 

 

Laboratory tests 

In addition to pre-implantation laboratory tests,a specific laboratory tests    I C 

in patients with clinical suspicion for potential underlying causes of reversible bradycardia (e.g. 

thyroid function tests, Lyme titre, digitalis level, potassium, calcium, and pH) to diagnose and 

treat these conditions. 

 

a Complete blood counts, prothrombin time, partial thromboplastin time, serum 

creatinine, and electrolytes. 

 

Genetic testing 

In patients with early onset (age <50 years) of progressive     IIa C 

cardiac conduction disease.a 

 

In family members following the identification of a pathogenic genetic variant    IIa C 

that explains the clinical phenotype of cardiac conduction disease in an index case 
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a Progressive cardiac conduction disease: prolonged P wave duration, PR interval, 

and QRS widening with axis deviation. 

 

Sleep evaluation 

Screening for sleep apnoea syndrome in patients with symptoms of S sleep apnoea syndrome  I C 

and in the presence of severe bradycardia or advanced AV block during sleep. 

 

Tilt testing 

Tilt testing in patients with suspected recurrent reflex syncope.     IIa B 

 

Implantable loop recorders 

Long-term ambulatory monitoring with an ILR in patients with infrequent (less than once a I A 

month) unexplained syncope or other symptoms suspected to be caused by bradycardia, in 

whom a comprehensive evaluation did not demonstrate a cause,. 

 

ILR = implantable loop recorder. 

 

 

Electrophysiology study 

EPS in patients with syncope and bifascicular block, when syncope remains unexplained   IIa B 

after non-invasive evaluation or when an immediate decision about pacing 

is needed due to severity, unless empirical pacemaker implantation is preferred (especially 

in elderly and frail patients). 

 

EPS in patients with syncope and sinus bradycardia, when non-invasive tests   IIb B 

have failed to show a correlation between syncope and bradycardia. 

 

EPS = electrophysiology study. 
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Figure 1. ESC 2021 GL on pacing and CRT. Classification of documented and suspected 

bradyarrhythmias.  

 

AV = atrioventricular; BBB = bundle branch block; ECG = electrocardiogram. 

 

A Including the bradycardia_tachycardia form of sick sinus syndrome.  

B Deharo et al. Adenosine hypersensitivity and atrioventricular block. Herzschrittmacherther Elektrophysiol 2018;29:166-

170. 
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Figure 2. ACC/AHA/HRS 2018 GL on bradycardia. Evaluation of Bradycardia and Conduction Disease 

Algorithm. 

 

Dashed lines indicate possible optional strategies based on the specific clinical situation. 

*Sinus bradycardia, ectopic atrial rhythm, junctional rhythm, sinus pause. 
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Figure 3. ESC 2021 GL on pacing and CRT. Evaluation of bradycardia and conduction disease 

algorithm.  

 

 

AECG = ambulatory electrocardiographic monitoring; AV = atrioventricular; CCD = cardiac conduction disease (or 

disorder); CMR = cardiovascular magnetic resonance; CSM = carotid sinus massage; CT = computed tomography; ECG = 

electrocardiogram; EPS = electrophysiology study; ET = exercise test; ILR = implantable loop recorder; PET = positron 

emission tomography; SND = sinus node dysfunction. 
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Table 8. ACC/AHA/HRS 2018 GL on bradycardia. Acute Medical Management of Bradycardia 

Attributable to SND or Atrioventricular Block. 
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Table 9. ACC/AHA/HRS 2018 GL on bradycardia. Therapy of Beta Blocker and Calcium 

Channel Blocker Mediated Bradycardia Attributable to SND or Atrioventricular Block 

 

Intravenous calcium in bradycardia associated with symptoms or hemodynamic   IIa-C-LD 

compromise because of beta-blocker or calcium channel blocker overdose. 

 

Glucagon in bradycardia associated with symptoms or hemodynamic    IIa-C-LD 

compromise because of calcium channel blocker overdose. 

 

High-dose insulin in bradycardia associated with symptoms or hemodynamic   IIa-C-LD 

compromise because of calcium channel blocker overdose. 

 

 

 

Table 10. ACC/AHA/HRS 2018 GL on bradycardia. Therapy of Digoxin Mediated Bradycardia 

Attributable to SND or Atrioventricular Block 

 

Digoxin Fab antibody fragment in bradycardia associated with symptoms or hemodynamic IIa-C-LD 

compromise 

 

Dialysis is not recommended for removal of digoxin      III-C-LD 

           (No benefit) 

 

 

 

 

Table 11. AHA 2025 GL on CPR. Adult Advanced Life Support 

Initial Management of Bradycardia 
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Figure 4. AHA 2025 GL on CPR. Adult Bradycardia With a Pulse Algorithm. 
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Table 12. ESC 2021 GL on pacing and CRT. Recommendations regarding temporary cardiac 

pacing 

 

Temporary transvenous pacing in cases of haemodynamic-compromising bradyarrhythmia I C 

refractory to intravenous chronotropic drugs. 

 

Transcutaneous pacing in cases of haemodynamic-compromising bradyarrhythmia  IIa C 

when temporary transvenous pacing is not possible or available. 

 

Temporary transvenous pacing when immediate pacing is indicated and    IIa C 

pacing indications are expected to be reversible, such as in the context of myocardial ischaemia, 

myocarditis, electrolyte disturbances, toxic exposure, or after cardiac surgery. 

 

Temporary transvenous pacing  as a bridge to permanent pacemaker    IIa C 

implantation when this procedure is not immediately available or possible due to concomitant 

infection. 

 

For long-term temporary transvenous pacing, an active fixation lead inserted through the skin  IIa C 

and connected to an external pacemaker. 

 

 


