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AmeriHealth Caritas has developed clinical policies to assist with making coverage determinations. AmeriHealth Caritas’ clinical policies
are based on guidelines from established industry sources, such as the Centers for Medicare & Medicaid Services (CMS), state regulatory
agencies, the American Medical Association (AMA), medical specialty professional societies, and peer-reviewed professional literature.
These clinical policies along with other sources, such as plan benefits and state and federal laws and regulatory requirements, including
any state- or plan-specific definition of “medically necessary,” and the specific facts of the particular situation are considered, on a case
by case basis, by AmeriHealth Caritas when making coverage determinations. In the event of conflict between this clinical policy and plan
benefits and/or state or federal laws and/or regulatory requirements, the plan benefits and/or state and federal laws and/or regulatory
requirements shall control. AmeriHealth Caritas’ clinical policies are for informational purposes only and not intended as medical advice
or to direct treatment. Physicians and other health care providers are solely responsible for the treatment decisions for their patients.
AmeriHealth Caritas’ clinical policies are reflective of evidence-based medicine at the time of review. As medical science evolves,
AmeriHealth Caritas will update its clinical policies as necessary. AmeriHealth Caritas’ clinical policies are not guarantees of payment.

Coverage policy

The Implantable Optimize™ Smart System for delivering Cardiac Contractility Modulation™ (Impulse Dynamics,
Orangeburg, New York) for treating moderate to severe chronic heart failure is investigational/not clinically
proven and, therefore, not medically necessary.

Limitations
No limitations were identified during the writing of this policy.

Alternative covered services

e Cardiac resynchronization therapy.
e Drug treatment.
e Heart transplant or other surgical intervention.
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Background

Heart failure occurs from an inability of the heart to pump sufficient blood and oxygen to support various body
organs. About 6.2 million U.S. adults have heart failure, which was mentioned on 379,800 (13.4%) of all 2018
death certificates (Centers for Disease Control and Prevention, 2023).

The New York Heart Association classifies heart failure into four classes, based on degree of ability to function,
with Class IV being the most severe. These definitions include (American Heart Association, 2023):

o Class | — No limitation of physical activity. Ordinary physical activity does not cause undue fatigue,
palpitation, dyspnea (shortness of breath).

o Class Il — Slight limitation of physical activity. Comfortable at rest. Ordinary physical activity results in
fatigue, palpitation, dyspnea (shortness of breath).

e Class lll — Marked limitation of physical activity. Comfortable at rest. Less than ordinary activity causes
fatigue, palpitation, or dyspnea.

o Class IV — Unable to carry on any physical activity without discomfort. Symptoms of heart failure at rest.
If any physical activity is undertaken, discomfort increases.

Recent improvements in therapy for heart failure with reduced ejection fractions have reduced morbidity and
mortality. However, only one-third of patients meet criteria for an implantable defibrillator (left ventricle ejection
fraction < 35%) and for cardiac resynchronization therapy (QRS = 130 milliseconds and evidence of left bundle
branch block), and symptoms fail to improve in many patients who do meet criteria (Cappannoli, 2021). The five-
year survival rate for heart failure patients with reduced ejection fraction has remained steady in the past several
decades at about 50% (Giallauria, 2020).

Cardiac Contractility Modulation works through an electrical pulse delivered during the absolute refractory period,
just after the heart contracts. In contrast to a pacemaker or defibrillator, Cardiac Contractility Modulation
modulates the strength of heart muscle contraction, instead of rhythm. The device is implanted in the right or left
pectoral region and is connected to two standard pacemaker leads threaded through veins into the right ventricle,
which sense ventricular activity and deliver cardiac contractility modulation signals. An optional additional lead
may be used to sense atrial activity (usually placed in the right atrial appendage). Pulses are delivered at regular
intervals throughout the day that increase cardiac output or myocardial contractility (Impulse Dynamics, 2018).

On March 21, 2019, the U.S. Food and Drug Administration granted premarket application approval to Impulse
Dynamics for the Optimizer Smart System for treatment of patients with New York Heart Association Class Il or
IV heart failure who remain symptomatic after medical therapy, are in normal sinus rhythm, are not candidates
for cardiac resynchronization therapy, and have a left ventricular ejection fraction from 25% to 45%. Potential
improvement measures include six-minute hall walk distance, quality of life, and functional status. Patients for
whom the device is contraindicated include those: 1) with permanent or long-standing persistent atrial fibrillation
or flutter; 2) with a mechanical tricuspid valve; and/or 3) for whom vascular access for implantation of the leads
cannot be obtained (U.S. Food and Drug Administration, 2019).

On October 6, 2021, the U.S. Food and Drug Administration (2021) approved removal of the normal sinus rhythm
requirement from the indications.

An updated guideline on heart failure from the American College of Cardiology/American Heart Association Joint
Committee on Clinical Practice Guidelines mentioned cardiac contractility modulation as an implantable electrical
intervention but made no specific recommendation for or against its use. They cited evidence from four
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randomized controlled trials of participants with primarily Class Ill heart failure that showed benefits in exercise
capacity and quality of life but not in death or hospitalizations (Heidenreich, 2022).

A guideline from the United Kingdom found insufficient evidence supporting use of cardiac contractility
modulation for heart failure, suggesting that the technique may be better for patients with less severe heart
failure, even though tests to date have only included Class Ill and IV patients. The procedure should only be
used in the context of research (National Institute for Health and Care Excellence, 2019).

A European Cardiac Society consensus opinion states cardiac contractility modulation may be considered in
patients with a left ventricular ejection fraction of 25% to 45%, and a narrow QRS complex < 130 milliseconds to
improve exercise capacity, quality of life, and alleviate heart failure function (Seferovic, 2019).

The American College of Cardiology, American Heart Association, and other major cardiovascular societies
addressed cardiac contractility modulation following formal evidence review and expert panel rating process.
The resulting recommendation rated cardiac contractility modulation as "may be appropriate" for patients
meeting specific criteria, namely New York heart association class II-IV heart failure, left ventricular ejection
fraction between 25-45%, narrow QRS duration (<130 ms), who remain symptomatic despite guideline-directed
medical therapy and are not candidates for Cardiac Resynchronization Therapy (Russo, 2025). This rating was
based on the panel's assessment of available evidence, which indicated benefits in quality of life, symptoms,
and exercise capacity, but lacked sufficient data demonstrating reductions in mortality or heart failure
hospitalizations (Russo, 2025). According to the appropriate use criteria methodology, a "may be appropriate”
rating signifies that, given the recognized limitations in evidence for major clinical outcomes, the therapy may
still be considered a reasonable clinical option for appropriately selected patients based on potential symptomatic
benefits and clinical judgment (Russo, 2025).

A randomized controlled trial (n = 160) that led to U.S. Food and Drug Administration approval compared
participants with heart failure given optimal medical treatment with versus without cardiac contractility
modulation. After 24 weeks, the group with modulation showed superior improvements in Minnesota Living with
Heart Failure questionnaire (P < .001), New York Hospital Association functional class (P < .001), and six-minute
hall walk distance (P = .02). The composite rate of cardiovascular death and heart failure hospitalizations
declined from 10.8% to 2.9% (P = .048) (Abraham, 2018).

A review of 475 hospitalized patients with heart failure in the United Kingdom documents that only 24 (5.1%)
meet criteria for cardiac contractility modulation (ejection fraction 25% to 45%, QRS duration < 130 milliseconds,
New York Heart Association class Ill and IV, and treated for heart failure > 90 days on stable medications).
Exclusion criteria included significant valvular disease, permanent or persistent atrial fibrillation, biventricular
pacing system implanted or QRS duration > 130 milliseconds, and patients not suitable for device therapy due
to palliative treatment intent. Heart failure patients with atrial fibrillation represent an additional 3.8% (Dulai,
2021).

Results of the following systematic reviews and meta-analyses cite insufficient data supporting reduced mortality,
arrhythmic events, or hospitalization rates, or improvement in 6-minute walking distance, although significant
short-term improvements in cardiopulmonary function and capacity and quality of life were observed. While
potential indications for cardiac contractility modulation are expanding from initially treating patients with sinus
rhythm and narrow QRS on optimal medical therapy to treating those with atrial fibrillation or wide QRS not
responding to cardiac resynchronization therapy, larger randomized controlled trials with longer follow-up are
needed to determine who would most benefit from the intervention prior to widespread use.

A systematic review/meta-analysis of four randomized controlled trials (n = 801) analyzed the outcomes of
participants receiving standard of care with and without the Optimizer device. After a mean follow up of six
months, those with cardiac contractility modulation had superior Minnesota Living with Heart Failure
Questionnaire results (P =.0008). The study found no differences between groups in heart failure hospitalizations
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(P = .12), all-cause hospitalizations (P = .33), six-minute walk distance (P = .10), arrhythmias (P = .14),
pacemaker and implantable cardioverter defibrillator malfunctions (P = .06), or all-cause mortality (P = .92).
Authors state larger trials with longer follow up may be needed to determine benefits of this therapy (Mando,
2019).

A meta-analysis of five controlled trials (n = 861) of cardiac contractility modulation for heart failure revealed
superior outcomes after six months for cases versus controls for peak oxygen consumption (P < .00001), six-
minute walk test distance (P = .005), and Minnesota Living with Heart Failure Questionnaire scores (P <.00001).
Authors state low average patient age in the four largest trials (52, 58, 59, and 63) is a limitation. One author
acknowledged receiving honoraria and lecture fees from Impulse Dynamics (Giallauria, 2020).

A meta-analysis of four trials (n = 723) found that cardiac contractility modulation did not significantly improve
all-cause mortality or all-cause hospitalizations. The study found no differences in the rate of adverse effects
among patients given this treatment, compared with sham or usual care. Significant improvements were
observed in peak oxygen consumption (P = .006) and the six-minute walk test distance (P = .049) (Liu, 2017).

In 2023, we added a guideline from the American College of Cardiology/American Heart Association Joint
Committee on Clinical Practice Guidelines (Heidenreich, 2022). The current evidence fails to demonstrate a
positive benefit on long-term outcomes and survival, and no policy changes are warranted.

In 2024, we deleted old references and found no newly published, relevant literature to add to the policy. No
policy changes are warranted.

In 2025, we added findings from expert panel of various medical societies (Russo, 2025). No policy changes
were warranted.

References

On April 4, 2025, we searched PubMed and the databases of the Cochrane Library, the U.K. National Health
Services Centre for Reviews and Dissemination, the Agency for Healthcare Research and Quality, and the
Centers for Medicare & Medicaid Services. Search terms were “Cardiac Contractility Modulation” and “chronic
heart failure.” We included the best available evidence according to established evidence hierarchies (typically
systematic reviews, meta-analyses, and full economic analyses, where available) and professional guidelines
based on such evidence and clinical expertise.

Abraham WT, Kuck K-H, Goldsmith RL, et al. A randomized controlled trial to evaluate the safety and efficacy
of cardiac contractility modulation. JACC Heart Fail. 2018;6(10):874-883. Doi: 10.1016/j.jchf.2018.04.010.

American Heart Association. Classes of heart failure. https://www.heart.org/en/health-topics/heart-failure/what-
is-heart-failure/classes-of-heart-failure. Last reviewed June 7, 2023.

Cappannoli L, Scacciavillani R, Rocco E, et al. Cardiac contractility modulation for patients with refractory heart
failure: An updated evidence-based review. Heart Fail Rev. 2021;26(2):227-235. Doi: 10.1007/s10741-020-
10030-4.

Centers for Disease Control and Prevention. Heart failure. https://www.cdc.qgov/heartdisease/heart failure.htm.
Last reviewed January 5, 2023.

Dulai R, Chilmeran A, Hassan M, et al. How many patients with heart failure are eligible for cardiac contractility
modulation therapy? Int J Clin Pract. 2021;75(1):e13646. Doi: 10.1111/ijcp.13646.

Giallauria F, Cuomo G, Parlato A, Raval NY, Kuschyk J, Coats AJS. A comprehensive individual patient data
meta-analysis of the effects of cardiac contractility on functional capacity of heart failure-related quality of life.
ESC Heart Fail. 2020;7(5):2922-2932. Doi: 10.1002/ehf2.12902.

CCP.1486 40f5


https://www.heart.org/en/health-topics/heart-failure/what-is-heart-failure/classes-of-heart-failure
https://www.heart.org/en/health-topics/heart-failure/what-is-heart-failure/classes-of-heart-failure
https://www.cdc.gov/heartdisease/heart_failure.htm

Impulse Dynamics. OPTIMIZER® Implantable Smart Pulse Generator: Instructions for use.
https://www.accessdata.fda.gov/cdrh_docs/pdf18/P180036D.pdf. Published 2018.

Heidenreich PA, Bozkurt B, Aguilar D, et al. 2022 AHA/ACC/HFSA guideline for the management of heart
failure: A report of the American College of Cardiology/American Heart Association Joint Committee on Clinical
Practice Guidelines. J Am Coll Cardiol. 2022;79(17):e263-e421. Doi: 10.1016/j.jacc.2021.12.012.

Liu X, Yang HJ, Ping HQ, Qiu S, Shi S, Yang B. The safety and efficacy of cardiac contractility modulation in
heart failure: A meta-analysis of clinical trials. Herz. 2017;42(8):766-775. Doi: 10.1007/s00059-016-4514-5.

Mando R, Goel A, Habash F, et al. Outcomes of cardiac contractility modulation: A systematic review and
meta-analysis of randomized controlled trials. Cardiovasc Ther. 2019;2019:9769724. Doi:
10.1155/2019/9769724.

National Institute for Health and Care Excellence. Cardiac contractility modulation device implantation for heart
failure. Interventional procedures guidance [IPG655]. https://www.nice.org.uk/quidance/ipg655/chapter/2-The-
condition-current-treatments-and-procedure. Published June 26, 2019.

Russo AM, Desai MY, Do MM, et al. ACC/AHA/ASE/HFSA/HRS/SCAI/SCCT/SCMR 2025 appropriate use
criteria for implantable cardioverter-defibrillators, cardiac resynchronization therapy, and pacing. J Am Coll
Cardiol. 2025;85(11):1213-1285. D0i:10.1016/j.jacc.2024.11.023.

Seferovic PM, Ponikowski P, Anker SD, et al. Clinical practice update on heart failure 2019: Pharmacotherapy,
procedures, devices and patient management. An expert consensus meeting report of the Heart Failure
Association of the European Society of Cardiology. Eur J Heart Fail. 2019;21(10):1169-1186. Doi:
10.1002/ejhf.1531.

U.S. Food and Drug Administration. Optimizer Smart System and Optimizer Smart Mini System. Labelling
change. P180036 S008. Premarket approval database.
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpma/pma.cfm?id=P180036S008. Decision date October
6, 2021.

U.S. Food and Drug Administration. Summary of Safety and Effectiveness Data (SSED): OPTIMIZER Smart
System. https://www.accessdata.fda.gov/cdrh_docs/pdf18/P180036b.pdf. Published March 21, 2019.

Policy updates

5/2021: initial review date and clinical policy effective date: 6/2021.

5/2022: Policy references updated.
5/2023: Policy references updated.
5/2024: Policy references updated.
5/2025: Policy references updated.
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