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Non-Discrimination Statement and Multi-Language Interpreter Services information are located at 
the end of this document. 
 
Coverage for services, procedures, medical devices and drugs are dependent upon benefit 
eligibility as outlined in the member's specific benefit plan. This Evidence-Based Criteria must be 
read in its entirety to determine coverage eligibility, if any. 
 
This Evidence-Based Criteria provides information related to coverage determinations only and 
does not imply that a service or treatment is clinically appropriate or inappropriate. The provider 
and the member are responsible for all decisions regarding the appropriateness of care. Providers 
should provide BCBSAZ complete medical rationale when requesting any exceptions to these 
guidelines. 
 
The section identified as “Description” defines or describes a service, procedure, medical device 
or drug and is in no way intended as a statement of medical necessity and/or coverage. 
 
The section identified as “Criteria” defines criteria to determine whether a service, procedure, 
medical device or drug is considered medically necessary or experimental or investigational. 
 
State or federal mandates, e.g., FEP program, may dictate that any drug, device or biological 
product approved by the U.S. Food and Drug Administration (FDA) may not be considered 
experimental or investigational and thus the drug, device or biological product may be assessed 
only on the basis of medical necessity. 
 
Evidence-Based Criteria are subject to change as new information becomes available. 
 
For purposes of this Evidence-Based Criteria, the terms "experimental" and "investigational" are 
considered to be interchangeable. 
 
BLUE CROSS®, BLUE SHIELD® and the Cross and Shield Symbols are registered service marks 
of the Blue Cross and Blue Shield Association, an association of independent Blue Cross and 
Blue Shield Plans. All other trademarks and service marks contained in this guideline are the 
property of their respective owners, which are not affiliated with BCBSAZ. 
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Description:   
 
A ventricular assist device (VAD) is mechanical support attached to the native heart and vessels to 
augment cardiac output. The total artificial heart (TAH) replaces the native ventricles and is attached to 
the pulmonary artery and aorta; the native heart is typically removed. Both the VAD and TAH may be 
used as a bridge to heart transplantation or as destination therapy. The VAD has also been used as a 
bridge to recovery in individuals with reversible conditions affecting cardiac output. 
 
Heart Failure 
Heart failure may be the consequence of a number of etiologies, including ischemic heart disease, 
cardiomyopathy, congenital heart defects, or rejection of a heart transplant. The reduction of cardiac 
output is considered to be severe when systemic circulation cannot meet the body's needs under minimal 
exertion. Heart transplantation improves quality of life and had a reported survival rate of nearly 92% for 
transplants performed in 2022.The number of candidates for transplants exceeds the supply of donor 
organs; thus the interest in the development of mechanical devices. 
 
New York Heart Association (NYHA) Functional Classification:   

Class Patient Symptoms 
I No limitation of physical activity. Ordinary physical activity does not cause undue fatigue, 

palpitation, dyspnea (shortness of breath). 
II Slight limitation of physical activity. Comfortable at rest. Ordinary physical activity results in 

fatigue, palpitation, dyspnea (shortness of breath). 
III Marked limitation of physical activity. Comfortable at rest. Less than ordinary activity causes 

fatigue, palpitation, or dyspnea. 
IV Unable to carry on any physical activity without discomfort. Symptoms of heart failure at 

rest. If any physical activity is undertaken, discomfort increases. 
  Adapted from American Heart Association 
 
Ventricular Assist Devices 
Implantable VADs are attached to the native heart, which may have enough residual capacity to 
withstand a device failure in the short term. In reversible heart failure conditions, the native heart may 
regain some function, and weaning and explanting of the mechanical support system after months of use 
has been described. VADs can be classified as internal or external, electrically or pneumatically powered, 
and pulsatile or continuous-flow. Initial devices were pulsatile, mimicking the action of a beating heart. 
More recent devices may use a pump, which provides continuous flow. Continuous devices may move 
blood in a rotary or axial flow. 
 
Surgically implanted VADs represent a method of providing mechanical circulatory support for individuals 
not expected to survive until a donor heart becomes available for transplant or for whom transplantation is 
contraindicated or unavailable. VADs are most commonly used to support the left ventricle but right 
ventricular and biventricular devices may be used. The device is larger than most native hearts, and 
therefore the size of the individual is an important consideration; the pump may be implanted in the thorax 
or abdomen or remain external to the body. Inflow to the device is attached to the apex of the failed 
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ventricle, while outflow is attached to the corresponding great artery (aorta for the left ventricle, a 
pulmonary artery for the right ventricle). A small portion of the ventricular wall is removed for insertion of 
the outflow tube; extensive cardiotomy affecting the ventricular wall may preclude VAD use. 
 
The intent of treatment may evolve over the course of treatment; for example, there is not necessarily a 
strict delineation between bridge to transplant and destination therapy, and transplant eligibility can 
change.  
 
U.S. Food and Drug Administration (FDA) approved and cleared ventricular assist devices (VADs) include 
the following: 

▪ Berlin Heart EXCOR Pediatric VAD 
▪ CentriMag 
▪ DeBakey VAD Child 
▪ HeartMate II 
▪ HeartMate 3 Left Ventricular Assist System 
 
Some ventricular assist devices (VADs) have approval from the U.S. Food and Drug Administration (FDA) 
for the pediatric population. The DeBakey VAD Child device and the Berlin Heart EXCOR Pediatric VAD 
have FDA approval through the humanitarian device exemption process. The DeBakey VAD is indicated 
for use in children ages 5 to 16 years who are awaiting a heart transplant (i.e., a bridge to transplant) 
while the Berlin Heart EXCOR VAD is indicated for children with severe isolated left ventricular or 
biventricular dysfunction who are candidates for cardiac transplant and require circulatory support. The 
HeartMate3™ received expanded approval for pediatric patients with advanced refractory left ventricular 
heart failure in 2020.  
 
Total Artificial Heart 
The total artificial heart (TAH) is a biventricular device that completely replaces the function of the 
diseased heart. An internal battery requires frequent recharging from an external power source. Many 
systems use a percutaneous power line, but a transcutaneous power-transfer coil allows for a system 
without lines traversing the skin, possibly reducing the risk of infection. Because the native heart must be 
removed, failure of the device is synonymous with cardiac death. 
 
Currently the Syncardia Temporary Total Artificial Heart is the only Total Artificial Heart available in the 
U.S. 
 
Percutaneous Ventricular Assist Devices 
Some circulatory assist devices are placed percutaneously (i.e., are not implanted). They may be referred 
to as percutaneous VADs (pVADs). Two different pVADs have been developed, the TandemHeart and 
the Impella device. In the TandemHeart System, a catheter is introduced through the femoral vein and 
passed into the left atrium via transseptal puncture. Oxygenated blood is then pumped from the left atrium 
into the arterial system via the femoral artery. The Impella device is introduced through a femoral artery 
catheter. In this device, a small pump is contained within the catheter placed into the left ventricle. Blood 
is pumped from the left ventricle, through the device, and into the ascending aorta. Devices in which most 
of the system's components are external to the body are for short-term use (6 hours to 14 days) only, due 



 
 

EVIDENCE-BASED CRITERIA  ORIGINAL EFFECTIVE DATE: 06/20/23 
SECTION: SURGERY LAST REVIEW DATE: 10/15/24 
  CURRENT EFFECTIVE DATE:  10/15/24 
 LAST CRITERIA REVISION DATE: 10/03/23 
NEXT ANNUAL REVIEW DATE: 4TH QTR 2025  ARCHIVE DATE:  
  

 
TOTAL ARTIFICIAL HEARTS AND IMPLANTABLE VENTRICULAR ASSIST 
DEVICES  
 

O505.22.docx Page 4 of 19 

to the increased risk of infection and need for careful, in-hospital monitoring. Adverse events associated 
with pVAD include access site complications such as bleeding, aneurysms, or leg ischemia. 
Cardiovascular complications can also occur, such as perforation, myocardial infarction, stroke, and 
arrhythmias. 
 
Available percutaneous ventricular assist devices include the following:  
 
▪ Impella CP 
▪ Implella 5.5 
▪ TandemHeart 
 
Contraindications  
Contraindications for bridge to transplant VADs and total artificial hearts include conditions that would 
generally exclude individuals for heart transplant. Such conditions are chronic irreversible hepatic, renal, 
or respiratory failure; systemic infection; coagulation disorders, and inadequate psychosocial support. 
Due to potential problems with adequate function of the VAD or total artificial heart, implantation is also 
contraindicated in individuals with uncorrected valvular disease. 
 
 
Definitions: 
 
Adult: Age 18 years and older.  
 
Bridge to transplant: Use of a VAD to sustain life until a donor heart becomes available. 
 
Destination therapy: Permanent use of the device, typically for individuals ineligible for transplantation. 
 
Bridge to recovery: Use of a VAD results in restoration of myocardial function, sufficient that heart 
transplant is not needed.  
 
Bridge to decision: Use of a VAD in an attempt to reverse secondary organ dysfunction that is a 
contraindication to transplant. However, these cases are often characterized as destination therapy rather 
than bridge to decision. 
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Criteria: 
 
Destination Therapy  
 
 Implantable ventricular assist devices (VADs) with U.S. Food and Drug Administration (FDA) approval 

or clearance as destination therapy for adult individuals with end-stage heart failure is considered 
medically necessary with documentation of ALL of the following:  

 
1. New York Heart Association (NYHA) Class III heart failure with dyspnea upon mild physical 

activity or NYHA Class IV 
 

2. Left ventricular ejection fraction ≤ 25% 
 

3. Inotrope-dependent; OR cardiac index <2.2 liters/min/m2, while not on inotropes and ONE of the 
following: 
 
 On optimal medical management, based on current heart failure practice guidelines for at 

least 45 of the last 60 days and are failing to respond 
 Advanced heart failure for at least 14 days and dependent on intra-aortic balloon pump for ≥7 

days 
 
Bridge to Transplantation  
 
 Implantable VADs with FDA approval or clearance as a bridge to heart transplantation is considered 

medically necessary for individuals with documentation of ALL of the following:  
 
1. Individual is currently listed as a heart transplantation candidate and not expected to survive until 

a donor heart can be obtained or is undergoing evaluation to determine candidacy for heart 
transplantation 
 

2. Absence of contraindications  
 

 Implantable VADs with FDA approval or clearance, including humanitarian device exemptions, as a 
bridge to heart transplantation in children under 18 years of age is considered medically necessary 
with documentation of ALL of the following:    

 
1. Child is currently listed as a heart transplantation candidate and not expected to survive until a 

donor heart can be obtained or is undergoing evaluation to determine candidacy for heart 
transplantation 
 

2. Absence of contraindications  
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 Total artificial hearts (TAHs) with FDA approved devices as a bridge to heart transplantation is 
considered medically necessary for individuals with documentation of ALL of the following:  

 
1. Individual with biventricular failure who has no other reasonable medical or surgical treatment 

options 
 

2. Individual is ineligible for other univentricular or biventricular support devices 
 

3. Individual is currently listed as a heart transplantation candidate or is undergoing evaluation to 
determine candidacy for heart transplantation 
 

4. Individual is not expected to survive until a donor heart can be obtained 
 

5. Absence of contraindications  
 

Postcardiotomy Setting/Bridge to Recovery  
 
 Implantable VADs with FDA approval or clearance in the postcardiotomy setting in individuals who 

are unable to be weaned off cardiopulmonary bypass is considered medically necessary. 
 
Other Indications: 
 
 Other applications of implantable ventricular assist devices (VADs) or total artificial hearts (TAHs) are 

considered experimental or investigational when any ONE or more of the following criteria are met:  
 
1. Lack of final approval from the appropriate governmental regulatory bodies (e.g., Food and Drug 

Administration); or 
2. Insufficient scientific evidence to permit conclusions concerning the effect on health outcomes; or 
3. Insufficient evidence to support improvement of the net health outcome; or 
4. Insufficient evidence to support improvement of the net health outcome as much as, or more 

than, established alternatives; or 
5. Insufficient evidence to support improvement outside the investigational setting. 

 
These applications include, but are not limited to: 

 
 The use of TAHs as destination therapy 
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 The use of non-FDA-approved or non-FDA cleared implantable VADs or TAHs is considered 
experimental or investigational when any ONE or more of the following criteria are met: 
 
1. Lack of final approval from the appropriate governmental regulatory bodies (e.g., Food and Drug 

Administration); or 
2. Insufficient scientific evidence to permit conclusions concerning the effect on health outcomes; or 
3. Insufficient evidence to support improvement of the net health outcome; or 
4. Insufficient evidence to support improvement of the net health outcome as much as, or more 

than, established alternatives; or 
5. Insufficient evidence to support improvement outside the investigational setting. 

 
 Percutaneous VADs for all indications are considered experimental or investigational when any 

ONE or more of the following criteria are met: 
 
1. Lack of final approval from the appropriate governmental regulatory bodies (e.g., Food and Drug 

Administration); or 
2. Insufficient scientific evidence to permit conclusions concerning the effect on health outcomes; or 
3. Insufficient evidence to support improvement of the net health outcome; or 
4. Insufficient evidence to support improvement of the net health outcome as much as, or more 

than, established alternatives; or 
5. Insufficient evidence to support improvement outside the investigational setting. 

 
 
 
Resources: 
 
Literature reviewed 10/15/24. We do not include marketing materials, poster boards and non-
published literature in our review. 
 
Resources prior to 10/15/24 may be requested from the BCBSAZ Medical Policy and Technology 
Research Department.  
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