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Baroreflex sensitivity (BRS) 

• Definition 
– Amount of response in heart beat interval 

to a change in blood pressure, expressed 
in ms/mmHg 
 

 



Baroreflex sensitivity (BRS) 

• Established tool for the assessment of 
autonomic control of the cardiovascular 
system 
 

• Valuable information in the clinical 
management, particularly in prognostic 
evaluation and assessment of treatment 
effect, in a variety of cardiac diseases 



Pathophysiology 

• The arterial baroreceptor reflex system 
– Plays a dominant role in preventing short-

term wide fluctuations of arterial blood 
pressure 

– Arterial baroreceptor denervation results in 
an increase of the variability of blood 
pressure 



Pathophysiology 

Rise in systemic arterial pressure 

Activation of arterial baroreceptors 

Increase of the discharge of vagal 
cardioinhibitory neurons and a decrease in the 
discharge of sympathetic neurons both to the 

heart and peripheral blood vessels 

Bradycardia, decreased cardiac contractility and 
decreased peripheral vascular resistance, and venous return 



Pathophysiology 

• There are significant differences in the time 
delay of the response mediated by 
parasympathetic and sympathetic efferents 
– Following a rapid rise in arterial pressure, 

parasympathetic activation produces an immediate 
reaction (200~600 msec) 

– The reaction to cardiac and vasomotor sympathetic 
activation occurs with a 2~3 seconds delay and 
reaches maximal effect more slowly 

The ability of the baroreflex to control heart rate on a beat-to-beat basis is 
exerted through vagal but not sympathetic activity 



Pathophysiology 

• Many central neural structures are also 
involved in the regulation of the cardiovascular 
system and contribute to the functioning of 
the baroreflex 

• Respiration continuously interacts with 
baroreflex modulation of heart rate 

– Inspiration decreases while expiration increases 
baroreceptor stimulation of vagal motoneurons 



Cardiovascular diseases 

• Cardiovascular diseases are often accompanied 
by an impairment of baroreflex mechanisms 
– Reduction of inhibitory activity 
– Imbalance in the physiological sympathetic-vagal 

outflow to the heart  
– Resulting in a chronic adrenergic activation 



Cardiovascular diseases 

• Hypertension 
• Coronary artery disease 
• Myocardial infarction 
• Heart failure 

 
• Neurally mediated syncope 



Measurement of BRS 

• Pharmacological methods 
• Valsalva maneuver 
• Neck chamber 
• Spontaneous oscillations in BP and HR 

– Sequence method 
– Spectral method 
– Cross-correlation (xBRS) 

 



Clinical Implications of BRS 



Circulation 1982;66:874-887 



• To explore the possibility that the analysis of autonomic reflex could 

identify subgroups at high risk of ventricular fibrillation 

• 17 dogs with anterior wall MI (3~4 weeks ago) vs placebo (12 dogs) 

• BRS was measured by phenylephrine methods 

• Left circumflex artery was occluded for 2 min, beginning exercise 

stress test 

17 dogs with 
anterior wall MI 

• Left circumflex 
artery occlusion 

• Exercise stress test 

11 dogs had VF 
(susceptible) 

6 dogs did not 
have VF 

(susceptible) 

Circulation 1982;66:874-887 



• The baroreflex slope and the heart rate reductions associated 
with phenylephrine injections may useful for identifying patients 
vulnerable to ventricular fibrillation 

Circulation 1982;66:874-887 



 

Circulation 1988;78:969-979 



Circulation 1988;78:816-824 

• 78 patients with a first MI 

• BRS was assessed by phenylephrine methods 



BRS and the occurrence of VT BRS and cardiac mortality 

Circulation 1988;78:816-824 

P = 0.03 P = 0.004 



• ATRAMI 

• Multicenter, prospective  

• 1284 patients with a recent (<28 days) myocardial infarction 

• Heart rate variability (SDNN) 

• Baroreflex sensitivity (phenylephrine method) 

• Primary endpoint : cardiac mortality 

Lancet 1998;351:478-484 



Lancet 1998;351:478-484 



BRS <3.0 ms/mmHg 

BRS 3.0 – 6.1 ms/mmHg 

BRS >6.1 ms/mmHg 

2 year cardiac mortality 

SDNN >105 ms 

SDNN <70 ms 

SDNN 70 105 ms 

Lancet 1998;351:478-484 



BRS <3.0, SDNN <70 

BRS <3.0, SDNN >70 

BRS >3.0, SDNN <70 

BRS >3.0, SDNN >70 

Lancet 1998;351:478-484 





Circulation 2001;103:2072-2077 

• To examine the role of both BRS and HRV in modifying the risk for 
cardiac and arrhythmic mortality associated with runs of NSVT 

• Entire population of ATRAMI who had a myocardial infarction and in 
the subgroup with depressed LVEF 



NSVT+, BRS <3 

NSVT+, SDNN <70 



Multivariate Cox Analysis 
for Cardiac Mortality in 
total study population 

Multivariate Cox Analysis 
for Cardiac Mortality in 
patients with LVEF <35% 



EF <35, NSVT+ 

EF <35, BRS <3 
EF <35, SDNN <70 

Survival Curves for 
arrhythmic events 



• The integration of traditional risk stratifiers, 
such as LVEF and NSVT, with autonomic 
markers, such as BRS and HRV 

 
   Provide a more powerful approach to the 

early identification of post-MI patients at 
a risk for cardiac and arrhythmic mortality 



Implantable Cardioverter 
Defibrillator (ICD) 

• Mortality benefit 
– Ischemic and non-ischemic 

 

• Primary prevention 
• Secondary prevention 

 
 The identification of patients at risk solely 

based on EF still remains a controversial issue 



• Among post-MI patients with depressed EF 
and without NSVT 
– the presence or absence of an impaired BRS could 

identify two subgroups at significantly different 2-
year cardiac mortality 

• 18% vs 4.6% (P = 0.01) 

Circulation 2001;103:2072-2077 



Circulation 1997;96:3450-3458 

• 282 CHF patients (LVEF 23±6%) 
• Primary events (cardiac death, nonfatal cardiac arrest, and status 1 

priority transplantation) 
 



J Am Coll Cardiol 2005;40:79-84 

• 317 CHF patients (LVEF 27 (22-33%)) 
• BRS was measured by transfer 

function method 
• Primary events (cardiac death, 

appropriate shock of ICD, and 
urgent transplantation) 
 



• 103 CHF patients (LVEF 30%(22-33%)) 
• Treated vs. untreated of beta blocker 
• BRS was measured by phenylephrine 

method 
• Primary events (cardiac death, 

appropriate shock of ICD, and urgent 
transplantation) 
 

J Am Coll Cardiol 2009;53:193-199 

Taking BB 

Not taking BB 



• Most of previous studies conducted 
before the routine use of neuroendocrine 
blockade and ICD 



• 97 CHF patients (LVEF 32±6%) 
• BRS was measured with three methods  

• Phenylephrine, sequence, and controlled breathing methods 
• Mean 53±15 months f/u 
• Endpoint : all-cause death and appropriate and documented ICD 

discharge 

Eur J Heart Fail 2018 Sep 6; Epub 



 

• Correlations between cardiac BRS and clinical parameters in patients with 
HFrEF 



 



Neurally mediated syncope 

• The most common type of syncope 
• Pathophysiological mechanism remain uncertain 

 
• Autonomic nervous system 
• Arterial baroreflex control of heart rate 

(baroreflex sensitivity, BRS) and vascular tone also 
play a role 

 



Neurally mediated syncope 

• The role of arterial baroreflex function in the 
pathophysiology of NMS is controversial.  

• Most studies have failed to any clear evidence 
of alteration in arterial baroreflex control of 
heart rate 

• A few have reported a reduction, or an 
increase in baroreflex activity 

Circulation 1997;96:2509-13 
Europace 2008;10:1170-1175 

J Am Coll Cardiol 2003;41:1167-73 



Europace 2004;6:48-54 

P < 0.0003 



Europace 2008;10:1170-1175 



J Am Coll Cardiol 2003;41:1167-1173 

• Subjects with tilt-induced VVS showed greater resting BRS 

• The enhanced reflex tachycardiac response to arterial baroreceptor 
deactivation at rest  may represent a characteristic feature of 
subjects prone to tile-induced VVS 

 



J Am Coll Cardiol 2003;41:1167-1173 



Cox’s multivariate analysis of VVS 
recurrence during follow-up 

Europace 2010;12:1149-1155 

Reduced BRS during HUT has independent role in 
predicting the recurrence of syncope 



Low BRS in supine position could be a predictor for 
determining the response to tilt training 

Yonsei Med J 2016;57:313-320 

Multivariate Analysis of Tilt Training 
Non-Response 



Summary 

• Baroreflex sensitivity 

– Cardiac mortality (arrhythmic event) 

– Neurally mediated syncope 

– Response of tilt training 



경청해 주셔서 감사합니다 
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