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Abstract 
____________________________________________________________________________________________________ 
 
Drug-induced baroreceptor dysfunction represents an underrecognized mechanism 

contributing to cardiovascular adverse drug reactions, including reflex tachycardia, 
bradycardia, syncope, orthostatic hypotension, and arrhythmias. However, despite 
the critical role played by the baroreflex arc in short-term blood pressure regulation 
through rapid autonomic adjustments, pharmacological impairment of this reflex 
has not been systematically evaluated in pharmacovigilance systems. This review 
synthesizes the current evidence on drug-induced baroreceptor dysfunction, 
discusses the limitations of spontaneous reporting databases, identifies potential 
pharmacovigilance signal detection methods, and points out major gaps in current 

knowledge. It also discusses opportunities opened by emerging tools, such as 
digital health technologies, computational modelling, and real-world evidence to 
strengthen the early detection of baroreflex related cardiovascular ADRs. We 
conclude that integrating baroreceptor-specific endpoints into pharmacovigilance 
frameworks might improve the prediction, detection, and prevention of serious 
cardiovascular drug reactions. 
Keywords: Blood pressure, baroreceptor dysfunction, cardiovascular adverse drug 
reactions, pharmacovigilance. 
 

 

INTRODUCTION 

 

The baroreflex represents the principal short-term 

regulatory mechanism maintaining beat-to-beat 

stability of arterial blood pressure1. Baroreceptors in 

the aortic arch and carotid sinus detect variations in 
arterial strain and provide afferent signals to the 

nucleus tractussolitarius through the glossopharyngeal 

and vagus nerves2. The efferent response modulates 

sympathetic and parasympathetic outflow, thereby 

altering heart rate, myocardial contractility, and 

vascular tone3. Baroreflex sensitivity is a quantitative 

measure of autonomic cardiovascular regulation and a 

biomarker of cardiovascular risk4. Many pharma-

cological agents may modulate baroreceptor function 

by altering receptor stretch sensitivity, impairing 

afferent signalling, modifying central autonomic 
integration, or impacting efferent autonomic output5. 

Drugs such as vasodilators, antihypertensive, opioids, 

antiarrhythmic, psycho-tropic, antipsychotics, anti-

cholinergics, and anaesthetic agents have been 

implicated in reflex tachycardia, bradycardia, syncope, 

orthostatic hypotension, and arrhythmogenic events 

that are mechanistically linked to baroreflex 

disruption6. This mechanism of action, however, 

remains poorly recognized in clinical practice and 

poorly documented in the pharmacovigilance systems7. 

Cardiovascular ADRs are one of the major challenges 
in public health and are also a leading cause of drug 

withdrawals, black-box warnings, and post-marketing 

regulatory actions8. Despite having important clinical 

and regulatory implications, baroreflex-mediated 

adverse drug reactions (ADRs) receive far less 

attention than drug-induced QT prolongation, torsades 

de pointes, and ventricular arrhythmias. Despite having 

important clinical and regulatory implications, 

baroreflex-mediated adverse drug reactions (ADRs) 

receive far less attention than drug-induced QT 

prolongation, torsades de pointes, and ventricular 
arrhythmias9.  

This review gives a scientific synthesis of available 

evidence and a pharmacovigilance-oriented analysis of 

drug-induced baroreceptor dysfunction. This narrative 
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review follows the principles for scientific review 

standards used in biomedical literature10. 

Literature search strategy 
A thorough search of the Cochrane Library, PubMed, 

Google Scholar, Embase, and Scopus, and WHO-UMC 
pharmacovigilance publications was conducted using a 

variety of keyword combinations including the 

following: baroreceptor, baroreflex sensitivity, 

autonomic dysfunction, drug-induced, pharmaco-

vigilance, cardiovascular adverse drug reactions, 

orthostatic hypotension, reflex tachycardia, syncope, 

and signal detection11. 

Inclusion criteria 

Peer-reviewed clinical trials, case reports, mechanistic 

studies, and observational studies,  pharmacovigilance 

database analyses, e.g. FAERS, VigiBase and studies 

that describe drug baroreflex interactions12. 

Exclusion criteria 

Non-pharmacological studies unrelated to drug effects 

and Exclusion Criteria: Articles that do not report on 

cardiovascular or autonomic outcomes12,13. 

Baroreflex physiology and pathophysiology  

Structure and function of baroreceptors 
The baroreceptors, which are mostly found in the 

carotid sinus and aortic arch, are mechanosensitive 

nerve endings implanted in the elastic walls of arteries.. 

Their firing frequency relates directly to arterial stretch 

and pressure. Activation has an inhibitory effect on 
sympathetic outflow and an excitatory effect on 

parasympathetic activity, which decreases heart rate 

and vascular resistance14. 

Baroreflex Sensitivity (BRS) 
 BRS reflects responsiveness of the baroreflex arc and 

conventionally is measured using: sequence method 

Valsalva manoeuvre transfer function analysis.  

 Reduced BRS is associated with increased cardio-

vascular mortality, autonomic neuropathy, and 

susceptibility to drug-induced ADRs14,15. 

Drug classes associated with baroreceptor 

dysfunction end 

1. Vasodilators 

Hydralazine, nitrates, and dihydropyridine calcium 

channel blockers reduce arterial pressure and cause 

reflex sympathetic activation, leading to tachycardia 

due to reduced baroreceptor stretch15. 

2. Beta-Blockers 

Non-selective beta blockers may block the sympathetic 

compensation and can result in bradycardia or 

hypotension16. 

3. Opioids 

Agents related to morphine and fentanyl depress 
central autonomic pathways and impair baroreflex 

mediated heart rate regulation17. 

4. Antipsychotics and antidepressants 

Agents with α1-adrenergic blockade (eg, quetiapine, 

risperidone, amitriptyline) cause orthostatic 

hypotension due to impaired compensatory 

mechanisms of the autonomic system18. 

5. Antiarrhythmic agents 

Drugs such as amiodarone and sotalol affect autonomic 

tone and thus predispose to bradyarrhythmias18. 

 
 

6. Anesthetic agents 

The volatile anesthetics and propofol reduce 

sympathetic tone and baroreflex responsiveness19. 

Pharmacovigilance assessment of baroreceptor 

related adverse drug reactions 

Limitations in current reporting systems 

FAERS, VigiBase and EudraVigilance do not include 

spontaneous reporting database-specific classification 

for baroreceptor dysfunction. ADRs are reported using 

higher-level generic terms such as: syncope, brady-

cardia, tachycardia, orthostatic hypotension. This leads 

to significant misclassification20. 

Signal detection methods 
Pharmacovigilance relies on investigations of statistical 

disproportionality: (Reporting Odds Ratio (ROR), 

EBGM: Empirical Bayes Geometric Mean, PRR: 

Proportional Reporting Ratio, and BCPNN: Bayesian 
Confidence Propagation Neural Network) These 

instruments are able to identify signals associated with 

cardiovascular responses, but they are not very good at 

distinguishing effects unique to baroreflex21.  

Real-world evidence and digital health tools  

The appearance of wearable devices, digital blood 

pressure monitors, and continuous ECG monitoring 

offers new opportunities for the detection of subtle 

baroreflex abnormalities in real time22.  

Regulatory implications  

Regulatory agencies rarely require baroreflex testing 
for drug approval. Very limited guidance has been 

published on autonomic evaluation of ADRs, and the 

majority of this relates to QT interval evaluations23. 

 

DISCUSSION  

 

This review highlights a major under investigated area 

of cardiovascular safety, namely drug-induced 

dysfunction of the baroreceptor mechanism. Though 

clinically relevant, mechanisms remain poorly 

represented in the pharmacovigilance paradigm. The 

baroreflex is an important regulatory system for the 
maintenance of blood pressure and heart rate; even 

subtle perturbations may expose patients to clinically 

significant ADRs24. Current literature would indicate 

that impairment of the baroreflex may contribute to 

syncope, arrhythmias, orthostatic hypotension, and 

sudden cardiac events. It remains, however, 

fragmented25. Most studies focus on the hemodynamic 

consequences of a single agent and without systematic 

assessment of the baroreflex arc. Pharmacovigilance 

databases categorize ADRs based upon their clinical 

manifestations rather than physiological mechanisms 
and hence are difficult to interpret mechanistically26. 

Identified gaps in evidence 

 There is no specific category related to the 

dysfunction of the baroreceptors in any major 

pharmacovigilance system27. 

  The clinical studies related to BRS as a safety 

parameter are limited. 

 Incomplete understanding of the mechanistic 

basis whereby drugs modulate baroreflex 

signalling pathways28.  
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 Underreporting and misclassification of 

autonomic ADRs29. 

 Lack of predictive models for baroreflex 

impairment30. 

 Poor data in high-risk populations, including the 
elderly and those with autonomic neuropathy31. 

 Polypharmacy interactions unstudied despite 

common autonomic burden32. 

 Digital and wearable technologies are vastly 

underutilized in the detection of real-time 

autonomic dysfunction33. 

 No long-term follow-up studying progression or 

reversability of drug-induced baroreflex 

impairment33. 

 

CONCLUSIONS 

 

Drug-induced dysfunction of baroreceptors is an under-

appreciated cause of cardiovascular ADRs and 

represents one of the major limitations of contemporary 

pharmacovigilance practice. Improved detection and 

understanding relies on the incorporation of baroreflex 

end-points into clinical trials, better ADR classification 

systems, and the implementation of high order digital 

and computational methodologies. Reinforcing pharm-

acovigilance frameworks with the inclusion of 

baroreflex related safety monitoring has the potential to 
prevent major cardiovascular events and inform safer 

prescribing. 
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