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IMPORTANT REMINDER 

Medical Policies are developed to provide guidance for members and providers regarding coverage in 
accordance with contract terms. Benefit determinations are based in all cases on the applicable contract 
language. To the extent there may be any conflict between the Medical Policy and contract language, the 
contract language takes precedence. 

PLEASE NOTE: Contracts exclude from coverage, among other things, services or procedures that are 
considered investigational or cosmetic. Providers may bill members for services or procedures that are 
considered investigational or cosmetic. Providers are encouraged to inform members before rendering 
such services that the members are likely to be financially responsible for the cost of these services. 
 
DESCRIPTION 
 
Baroreflex stimulation devices are implantable devices used to provide electrical stimulation of the 
baroreceptors in the carotid arteries, aiming to control blood pressure. The baroreceptors are the part of 
the autonomic nervous system that regulates basic physiologic functions such as heart rate and blood 
pressure. When these receptors are stretched, as occurs with increases in blood pressure, the baroreflex, 
also called the baroreceptor reflex, is activated. A signal is sent to the brain inhibiting sympathetic 
nervous system output and increasing parasympathetic nervous system output. The effect of this 
activation is to slow the heart rate and decrease blood pressure.  
 
Use of baroreflex stimulation devices has been proposed as a treatment for hypertension resistant to 
standard medication. This type of hypertension, known as resistant hypertension, is defined as elevated 
blood pressure despite treatment with at least 3 antihypertensive agents at optimal doses. Resistant 
hypertension is a relatively common condition. In large clinical trials of hypertension treatment, up to 
20-30% of participants meet the definition for resistant hypertension, and in tertiary care hypertension 
clinics, the prevalence has been estimated to be 11-18%.[1] 
 
Currently available baroreflex stimulation devices consist of 3 components:  
 

• A pulse generator, implanted subcutaneously beneath the collarbone, which controls and delivers 
electrical energy;  
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• Carotid sinus leads, which are thin wires with electrical contacts that are placed in contact with 
the carotid baroreceptors to conduct electrical energy from the pulse generator to the 
baroreceptors; and 

• An external programmer used by clinicians to turn the system on and off and regulate the 
electrical signal delivered to the baroreceptors. 

 
Regulatory Status 
 
There are no baroreflex activation therapy devices that have received U.S. Food and Drug 
Administration (FDA) approval. 
 
At least 1 company has developed devices for this purpose; no baroflex activation device has received 
approval or clearance from the U.S. Food and Drug Administration (FDA).  
 
The Rheos® Hypertension system (CRVx™, Minneapolis, MN) consists of 3 components:  

1. Implantable pulse generator, which controls and delivers the electrical energy. It is implanted 
subcutaneously beneath the collarbone by minimally invasive surgery.  

2. Carotid sinus leads, which are thin wires with electrical contacts that are placed in contact with 
the carotid baroreceptors. They conduct the electrical energy from the pulse generator to the 
baroreceptors.  

3. The programmer system, which is an external device that allows clinicians to turn the system on 
and off and regulate the electrical signal delivered to the baroreceptors.  

 
CVRx™ has replaced the Rheos® system with a “second-generation” device called the Barostim neo™. 
The device consists of a unilateral electrode and lead that is attached to the carotid sinus and a pulse 
generator that is implanted subcutaneously in the chest wall. Programming is performed via 
radiofrequency telemetry using an external laptop computer and software.  
 
 

MEDICAL POLICY CRITERIA 

Use of baroreflex stimulation implanted devices is considered investigational for all indications, 
including but not limited to resistant hypertension. 

 
 
SCIENTIFIC EVIDENCE 
 
In order to determine the safety and effectiveness of baroreflex stimulation therapy for treatment of 
resistant hypertension, large, well-designed randomized controlled trials (RCTs) that compare this 
therapy to both sham and standard medical treatment (intensified drug therapy) are needed. Further, for 
chronic conditions such as resistant hypertension, RCTs with long-term follow-up are necessary in order 
to determine the durability of any beneficial treatment effects. 
 
Literature Appraisal 
 
Randomized Controlled Trials (RCTs) 
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In 2010, Bisognano and colleagues reported the results of a 12 month-long double-blindRCT, the 
Rheos® pivotal trial.[2] Patients with resistant hypertension (n=265) had the Rheos system implanted and 
after 30 days were randomized (2:1 allocation) to the device turned on or off for a 6 month period. For 
the next 6 months (12 month total follow-up), all patients had the device turned on. Overall safety and 
efficacy were defined as:  
 
• A greater proportion of treatment patients (versus control patients) achieving at least a 10 mm Hg 

decrease in systolic blood pressure (SBP) at 6 months (acute efficacy);  
• More than 65% of treatment patients maintaining their SBP response (at least 50% of an initial 

decrease of ≥20 mm Hg at 6 months) over the 6-12 month time period (sustained efficacy);  
• At least 82% of patients free from procedural adverse events after 30 days (procedural safety);  
• No more than 15% more treatment-related adverse events in the treatment group compared with the 

control group at 6 months (therapy safety); and  
• At least 72% of all patients free from device-related adverse events at 12 months (device safety).  
 
Findings for the primary efficacy outcomes from this study were mixed. There was insufficient evidence 
for establishing short term efficacy: at 6 months, there was no difference in the proportion of treatment 
vs. control group patients who experienced a SBP decrease (54% vs. 46%, p=0.97). Support for long-
term efficacy, as defined by the researchers, was found: 88% of patients in the treatment group who had 
a SBP decrease at 6 months maintained their decrease to 12 months. The average amount of SBP 
decrease was not reported, nor was diastolic blood pressure (DBP) reported.  
 
Outcomes for the primary safety endpoints were also mixed. At 30 days, 75% of patients were free of 
procedural adverse events, a rate which failed to meet the defined criteria for procedural safety (82% 
rate free from procedural adverse events, p=1.00). Major procedural adverse events (n=68) consisted of 
surgical complications and transient or residual nerve injuries. At 6 months, rates of adverse effects for 
therapy safety were similar between the treatment and control groups (91.7% vs. 89.3%, p<0.001 for 
non-inferiority), indicating the primary endpoint of therapy safety was met. At 12 months, 87.2% of 
patients were free of device-related adverse events, exceeding the predefined threshold of 72%, 
indicating support for device safety 
 
In summary, this trial attempted to establish efficacy and safety of the Rheos device for the treatment of 
resistant hypertension. Although some of the results are potentially promising, findings from this study 
should be interpreted with caution for the following reasons: 
 

• The primary short-term efficacy outcome included a decrease in SBP of as little as 10 mm Hg, 
which is unlikely to be clinically significant in this patient population. 

• Long-term efficacy could not be established because the control group started treatment at 6 
months. Without an adequate control group it is not possible to account for the many types of 
bias that can affect study outcomes. 

• Hypertension is a chronic disease and requires long-term follow-up. The short-term follow-up in 
this study limits conclusions regarding the durability of treatment effects.  

• The procedural safety of this device is uncertain. A quarter (25.5%) of all patients undergoing 
implantation of this device had complications arising from the procedure within the first 30 days, 
a rate which the researchers state is higher than that currently seen among patients with 
implanted pacemakers. 

 

3 – SUR183 



Due to these limitations and a lack a of evidence supporting primary efficacy and safety outcomes, 
additional prospective randomized controlled trials are needed to reach valid and reliable conclusions 
about the use of this device. 
 
Subsequent to this publication, Bakris and colleagues published long-term follow-up results from 
patients included in the Rheos pivotal trial.[3] Patients implanted with the Rheos device were followed 
for a range of 22 to 53 months and blood pressure and medication use were evaluated. Although the 
original report of the trial indicated that 265 patients participated, the follow-up report included 57 
additional patients, described as those who, “received therapy immediately in an open-label fashion.” 
Among the 322 patients implanted with BAT, 276 consented for long-term therapy (12 months beyond 
the end of the Rheos pivotal trial). Although outcome measures similar to those reported above were 
also estimated in this group of patients, the lack of a comparative treatment group, without which it is 
not possible to establish relative treatment benefit compared with standard medical therapy, limits 
interpretation of these findings. 
 
In 2012, Hoppe et al. published the results of a eries of patients treated with the Barostim neo™.[4] 
Thirty patients from 7 centers with resistant hypertension were treated with this device and followed for 
a 6-month period. The mean baseline BP was 172/100. At 6 months, there was a decrease in BP of 26.0 
mmHg systolic and 12.4 mmHg diastolic. The percent of patients achieving adequate BP control, 
defined as a systolic BP or 140 or less, was 43%. There were 3 perioperative complications, one device 
pocket hematoma, one wound complication, and one intermittent pain at the insertion site. One 
additional patient had longer term intermittent pain at the device site. This clinical trial did not include a 
comparative treatment group, which limits the interpretation of the study results and follow-up was 
limited in the treatment group. 
 
Non-Randomized Trials 
Several small case series reported on the feasibility of baroreflex stimulation therapy in the treatment of 
resistant hypertension and reported small decreases in blood pressure up to a year after device 
implantation.[5-7] However, evidence from case series is considered unreliable due to inherent 
methodological limitations, including but not limited to non-random allocation of treatment, lack of 
adequate comparison group, small sample sizes, and short follow-up.   
 
Clinical Practice Guidelines  
 
There are no evidence-based clinical practice guidelines that recommend the use of baroreflex 
stimulation devices for the treatment of resistant hypertension.  
 
Summary 
 
The use of baroreflex stimulation devices has been proposed as an alternative treatment for resistant 
hypertension. At least one device is in the development stages but has not received FDA approval for 
any indications. Although short-term findings from the published literature (short-term reductions in 
blood pressure) appear promising, the evidence is limited in quantity and quality and does not address 
the long-term efficacy and safety of this procedure.  Although there may be a role for baroreflex 
stimulation in the clinical management of resistant hypertension, large, well-designed, randomized 
controlled trials with long-term follow-up are needed to further investigate the many unanswered 
questions concerning the impact of baroreflex stimulation on health outcomes. Therefore, use of 
baroreflex stimulation is considered investigational for all indications, including but not limited to 
resistant hypertension. 

4 – SUR183 



 
[8] 
REFERENCES 
 
1. Acelajado, MC, Calhoun, DA. Resistant hypertension, secondary hypertension, and hypertensive 

crises: diagnostic evaluation and treatment. Cardiol Clin. 2010 Nov;28(4):639-54.  PMID: 
20937447 

2. Bisognano, JD, Bakris, G, Nadim, MK, et al. Baroreflex activation therapy lowers blood pressure 
in patients with resistant hypertension: results from the double-blind, randomized, placebo-
controlled rheos pivotal trial. J Am Coll Cardiol. 2011 Aug 9;58(7):765-73.  PMID: 21816315 

3. Bakris, GL, Nadim, MK, Haller, H, Lovett, EG, Schafer, JE, Bisognano, JD. Baroreflex 
activation therapy provides durable benefit in patients with resistant hypertension: results of 
long-term follow-up in the Rheos Pivotal Trial. Journal of the American Society of Hypertension 
: JASH. 2012 Mar-Apr;6(2):152-8.  PMID: 22341199 

4. Hoppe, UC, Brandt, MC, Wachter, R, et al. Minimally invasive system for baroreflex activation 
therapy chronically lowers blood pressure with pacemaker-like safety profile: results from the 
Barostim neo trial. Journal of the American Society of Hypertension : JASH. 2012 Jul;6(4):270-
6.  PMID: 22694986 

5. Tordoir, JH, Scheffers, I, Schmidli, J, et al. An implantable carotid sinus baroreflex activating 
system: surgical technique and short-term outcome from a multi-center feasibility trial for the 
treatment of resistant hypertension. Eur J Vasc Endovasc Surg. 2007 Apr;33(4):414-21.  PMID: 
17227715 

6. Heusser, K, Tank, J, Engeli, S, et al. Carotid baroreceptor stimulation, sympathetic activity, 
baroreflex function, and blood pressure in hypertensive patients. Hypertension. 2010 
Mar;55(3):619-26.  PMID: 20101001 

7. Scheffers, IJ, Kroon, AA, Schmidli, J, et al. Novel baroreflex activation therapy in resistant 
hypertension: results of a European multi-center feasibility study. J Am Coll Cardiol. 2010 Oct 
5;56(15):1254-8.  PMID: 20883933 

8. BlueCross BlueShield Association Medical Policy Reference Manual "Baroreflex Stimulation 
Devices." Policy No. 8.01.57  

 
 
CROSS REFERENCES 
 
None 
 
 

CODES NUMBER DESCRIPTION 

CPT 0266T Implantation or replacement of carotid sinus baroreflex activation device; 
total system (includes generator placement, unilateral or bilateral lead 
placement, intra-operative interrogation, programming, and repositioning, 
when performed) 

 0267T Implantation or replacement of carotid sinus baroreflex activation device; lead 
only, unilateral (includes intra-operative interrogation, programming, and 
repositioning when performed) 

 0268T Implantation or replacement of carotid sinus baroreflex activation 
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CODES NUMBER DESCRIPTION 

device; pulse generator only (includes intra-operative interrogation, 
programming, and repositioning when performed) 

 0269T Revision or removal of carotid sinus baroreflex activation device; total system 
(includes generator placement, unilateral or bilateral lead placement, intra-
operative interrogation, programming, and repositioning, when performed) 

 0270T Revision or removal of carotid sinus baroreflex activation device; lead only, 
unilateral (includes intra-operative interrogation, programming, and 
repositioning when performed) 

 0271T Revision or removal of carotid sinus baroreflex activation device; pulse 
generator only (includes intra-operative interrogation, programming, and 
repositioning when performed) 

 0272T Interrogation device evaluation (in person), carotid sinus baroreflex activation 
system, including telemetric iterative communication with the implantable 
device to monitor system diagnostics and programmed therapy values, with 
interpretation and report (e.g., battery status, lead impedance, pulse amplitude, 
pulse width, therapy frequency, pathway mode, burst mode, therapy start/stop 
times each day) 

 0273T Interrogation device evaluation (in person), carotid sinus baroreflex activation 
system, including telemetric iterative communication with the implantable 
device to monitor system diagnostics and programmed therapy values, with 
interpretation and report (e.g., battery status, lead impedance, pulse amplitude, 
pulse width, therapy frequency, pathway mode, burst mode, therapy start/stop 
times each day); with programming 

HCPCS None  
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