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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 variety of outpatient cardiac hemodynamic monitoring devices are intended to improve quality of life
and reduce morbidity for individuals with heart failure by decreasing episodes of acute decompensation.
Monitors can identify physiologic changes that precede clinical symptoms and thus allow preventive
intervention. These devices operate through various mechanisms, including implantable pressure
sensors, thoracic bioimpedance measurement, inert gas rebreathing, and estimation of left ventricular
end-diastolic pressure by arterial pressure during the Valsalva maneuver.

Chronic Heart Failure

Individuals with chronic heart failure are at risk of developing acute decompensated heart failure, often
requiring hospital admission. Individuals with a history of acute decompensation have the additional risk
of future episodes of decompensation and death. Reasons for the transition from a stable, chronic state to
an acute, decompensated state include disease progression, as well as acute events such as coronary
ischemia and dysrhythmias. While precipitating factors are frequently not identified, the most common
preventable cause is noncompliance with medication and dietary regimens.

Management
Strategies for reducing decompensation, and thus the need for hospitalization, are aimed at early

identification of individuals at risk for imminent decompensation. Programs for early identification of heart
failure are characterized by frequent contact with individuals to review signs and symptoms with a health
care provider, education, and medication adjustments as appropriate. These encounters may occur face-
to-face in the office or at home, or via cellular or computed technology.

Precise measurement of cardiac hemodynamics is often employed in the intensive care setting to
carefully manage fluid status in acutely decompensated heart failure. Transthoracic echocardiography,
transesophageal echocardiography, and Doppler ultrasound are noninvasive methods for monitoring
cardiac output on an intermittent basis for the more stable individual but are not addressed herein. A
variety of biomarkers and radiologic techniques may be used for dyspnea when the diagnosis of acute
decompensated heart failure is uncertain.

The criterion standard for hemodynamic monitoring is pulmonary artery catheters and central venous
pressure catheters. However, they are invasive, inaccurate, and inconsistent in predicting fluid
responsiveness. Several studies have demonstrated that catheters fail to improve outcomes in critically ill
individuals and may be associated with harm. To overcome these limitations, multiple techniques and
devices have been developed that use complex imaging technology and computer algorithms to estimate
fluid responsiveness, volume status, cardiac output and tissue perfusion. Many are intended for use in
outpatient settings but can be used in the emergency department, intensive care unit, and operating
room. Four methods are reviewed here: implantable pressure monitoring devices, thoracic bioimpedance,
inert gas rebreathing, and arterial waveform during the Valsalva maneuver. Use of the last 3 is not
widespread because of several limitations including use of proprietary technology making it difficult to
confirm their validity and lack of large randomized controlled trials to evaluate treatment decisions guided
by these hemodynamic monitors.
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Criteria:

» In the ambulatory care and outpatient setting, cardiac hemodynamic monitoring for the management
of heart failure using implantable direct pressure monitoring of the pulmonary artery, thoracic
bioimpedance, inert gas rebreathing, and arterial pressure during the Valsalva maneuver 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.
Resources:

Literature reviewed 08/06/24. We do not include marketing materials, poster boards and non-
published literature in our review

Resources prior to 08/06/24 may be requested from the BCBSAZ Medical Policy and Technology
Research Department.

1.

Abraham J, Bharmi R, Jonsson O, et al. Association of Ambulatory Hemodynamic
Monitoring of Heart Failure With Clinical Outcomes in a Concurrent Matched Cohort
Analysis. JAMA Cardiol. Jun 1 2019;4(6):556-563. doi:10.1001/jamacardio.2019.1384

Abraham WT, Adamson PB, Bourge RC, et al. Wireless pulmonary artery
haemodynamic monitoring in chronic heart failure: a randomised controlled trial. Lancet.
Feb 19 2011;377(9766):658-66. doi:10.1016/S0140-6736(11)60101-3

Abraham WT, Stevenson LW, Bourge RC, et al. Sustained efficacy of pulmonary artery
pressure to guide adjustment of chronic heart failure therapy: complete follow-up results
from the CHAMPION randomised trial. Lancet. Jan 30 2016;387(10017):453-61.
doi:10.1016/S0140-6736(15)00723-0

Adamson PB, Abraham WT, Aaron M, et al. CHAMPION trial rationale and design: the
long-term safety and clinical efficacy of a wireless pulmonary artery pressure monitoring
system. J Card Fail. Jan 2011;17(1):3-10. doi:10.1016/j.cardfail.2010.08.002
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5.

10.

1.

12.

Adamson PB, Abraham WT, Bourge RC, et al. Wireless pulmonary artery pressure
monitoring guides management to reduce decompensation in heart failure with
preserved ejection fraction. Circ Heart Fail. Nov 2014;7(6):935-44.
doi:10.1161/CIRCHEARTFAILURE.113.001229

Adamson PB, Abraham WT, Stevenson LW, et al. Pulmonary Artery Pressure-Guided
Heart Failure Management Reduces 30-Day Readmissions. Circ Heart Fail. Jun
2016;9(6)doi:10.1161/CIRCHEARTFAILURE.115.002600

Amir O, Ben-Gal T, Weinstein JM, et al. Evaluation of remote dielectric sensing (ReDS)
technology-guided therapy for decreasing heart failure re-hospitalizations. Int J Cardiol.
Aug 1 2017;240:279-284. doi:10.1016/j.ijcard.2017.02.120

Anand IS, Greenberg BH, Fogoros RN, Libbus I, Katra RP, Music I. Design of the Multi-
Sensor Monitoring in Congestive Heart Failure (MUSIC) study: prospective trial to
assess the utility of continuous wireless physiologic monitoring in heart failure. J Card
Fail. Jan 2011;17(1):11-6. doi:10.1016/j.cardfail.2010.08.001

Anand IS, Tang WH, Greenberg BH, et al. Design and performance of a multisensor
heart failure monitoring algorithm: results from the multisensor monitoring in congestive
heart failure (MUSIC) study. J Card Fail. Apr 2012;18(4):289-95.
doi:10.1016/j.cardfail.2012.01.009

Angermann CE, Assmus B, Anker SD, et al. Pulmonary artery pressure-guided therapy
in ambulatory patients with symptomatic heart failure: the CardioMEMS European
Monitoring Study for Heart Failure (MEMS-HF). Eur J Heart Fail. Oct 2020;22(10):1891-
1901. doi:10.1002/ejhf.1943

Assmus B, Angermann CE, Alkhlout B, et al. Effects of remote haemodynamic-guided
heart failure management in patients with different subtypes of pulmonary hypertension:
insights from the MEMS-HF study. Eur J Heart Fail. Dec 2022;24(12):2320-2330.
doi:10.1002/ejhf.2656

Brugts JJ, Radhoe SP, Clephas PRD, et al. Remote haemodynamic monitoring of
pulmonary artery pressures in patients with chronic heart failure (MONITOR-HF): a
randomised clinical trial. Lancet. Jun 24 2023;401(10394):2113-2123.
doi:10.1016/S0140-6736(23)00923-6
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15.

16.

17.

18.

19.

20.

Burns DJP, Arora J, Okunade O, et al. International Consortium for Health Outcomes
Measurement (ICHOM): Standardized Patient-Centered Outcomes Measurement Set for
Heart Failure Patients. JACC Heart Fail. Mar 2020;8(3):212-222.
doi:10.1016/j.jchf.2019.09.007

CardioMEMS ChampionTM HF Monitoring System: FDA Review of P100045/A004FDA
Presentation - CardioMEMS: Oct. 9, 2013. Internet Archive Wayback Machine. Accessed
May 5, 2024. https://wayback.archive-it.org/7993/20170111163259/http://www.fda.gov/
downloads/AdvisoryCommittees/CommitteesMeetingMaterials/
MedicalDevices/MedicalDevicesAdvisoryCommittee/CirculatorySystemDevicesPanel/UC
M370955.pdf

CardioMEMS ChampionTM Heart Failure Monitoring System: Presentation -
CardioMEMS: Oct. 9, 2013. Internet Archive Wayback Machine. Accessed May 4, 2024.
https://wayback.archive-it.org/7993/20170111163201/http://www.fda.gov/downloads/
AdvisoryCommittees/CommitteesMeetingMaterials/
MedicalDevices/MedicalDevicesAdvisoryCommittee/CirculatorySystemDevicesPanel/UC
M370951.pdf

Centers for Medicare & Medicaid Services (CMS). National coverage decision for
cardiac output monitoring by thoracic electrical bioimpedance (TEB) (20.16). Accessed
May 5, 2024. http://www.cms.gov/medicare-coverage-database/details/ncd-
details.aspx?NCDId=267&ncdver=3&NCAId=82

Cowie MR, Flett A, Cowburn P, et al. Real-world evidence in a national health service:
results of the UK CardioMEMS HF System Post-Market Study. ESC Heart Fail. Feb
2022;9(1):48-56. doi:10.1002/ehf2.13748

Curtain JP, Lee MMY, McMurray JJ, Gardner RS, Petrie MC, Jhund PS. Efficacy of
implantable haemodynamic monitoring in heart failure across ranges of ejection fraction:
a systematic review and meta-analysis. Heart. May 15 2023;109(11):823-831.
doi:10.1136/heartjnl-2022-321885

DeFilippis EM, Henderson J, Axsom KM, et al. Remote Hemodynamic Monitoring
Equally Reduces Heart Failure Hospitalizations in Women and Men in Clinical Practice:
A Sex-Specific Analysis of the CardioMEMS Post-Approval Study. Circ Heart Fail. Jun
2021;14(6):e007892. doi:10.1161/CIRCHEARTFAILURE.120.007892

Desai AS, Bhimaraj A, Bharmi R, et al. Ambulatory Hemodynamic Monitoring Reduces
Heart Failure Hospitalizations in "Real-World" Clinical Practice. J Am Coll Cardiol. May
16 2017;69(19):2357-2365. doi:10.1016/j.jacc.2017.03.009
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Dickinson MG, Allen LA, Albert NA, et al. Remote Monitoring of Patients With Heart
Failure: A White Paper From the Heart Failure Society of America Scientific Statements
Committee. J Card Fail. Oct 2018;24(10):682-694. doi:10.1016/j.cardfail.2018.08.011

Givertz MM, Stevenson LW, Costanzo MR, et al. Pulmonary Artery Pressure-Guided
Management of Patients With Heart Failure and Reduced Ejection Fraction. J Am Coll
Cardiol. Oct 10 2017;70(15):1875-1886. doi:10.1016/j.jacc.2017.08.010

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. Circulation. May 3
2022;145(18):€895-e1032. doi:10.1161/CIR.0000000000001063

Heywood JT, Jermyn R, Shavelle D, et al. Impact of Practice-Based Management of
Pulmonary Artery Pressures in 2000 Patients Implanted With the CardioMEMS Sensor.
Circulation. Apr 18 2017;135(16):1509-1517.
doi:10.1161/CIRCULATIONAHA.116.026184

Heywood JT, Zalawadiya S, Bourge RC, et al. Sustained Reduction in Pulmonary Artery
Pressures and Hospitalizations During 2 Years of Ambulatory Monitoring. J Card Fail.
Jan 2023;29(1):56-66. doi:10.1016/j.cardfail.2022.10.422

laconelli A, Pellicori P, Caiazzo E, et al. Implanted haemodynamic telemonitoring devices
to guide management of heart failure: a review and meta-analysis of randomised ftrials.
Clin Res Cardiol. Aug 2023;112(8):1007-1019. doi:10.1007/s00392-022-02104-0

Kamath SA, Drazner MH, Tasissa G, Rogers JG, Stevenson LW, Yancy CW. Correlation
of impedance cardiography with invasive hemodynamic measurements in patients with
advanced heart failure: the Biolmpedance CardioGraphy (BIG) substudy of the
Evaluation Study of Congestive Heart Failure and Pulmonary Artery Catheterization
Effectiveness (ESCAPE) Trial. Am Heart J. Aug 2009;158(2):217-23.
doi:10.1016/j.ahj.2009.06.002

Kishino Y, Kuno T, Malik AH, et al. Effect of pulmonary artery pressure-guided therapy on
heart failure readmission in a nationally representative cohort. ESC Heart Fail. Aug
2022;9(4):2511-2517. doi:10.1002/ehf2.13956

Krahnke JS, Abraham WT, Adamson PB, et al. Heart failure and respiratory
hospitalizations are reduced in patients with heart failure and chronic obstructive
pulmonary disease with the use of an implantable pulmonary artery pressure monitoring
device. J Card Fail. Mar 2015;21(3):240-9. doi:10.1016/j.cardfail.2014.12.008
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Reports Associated With the CardioMEMS Heart Failure System. Circ Cardiovasc Qual
Outcomes. Oct 2022;15(10):e009116. doi:10.1161/CIRCOUTCOMES.122.009116
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Non-Discrimination Statement:

Blue Cross Blue Shield of Arizona (BCBSAZ) complies with applicable Federal civil rights laws
and does not discriminate on the basis of race, color, national origin, age, disability or sex.
BCBSAZ provides appropriate free aids and services, such as qualified interpreters and written
information in other formats, to people with disabilities to communicate effectively with us.
BCBSAZ also provides free language services to people whose primary language is not English,
such as qualified interpreters and information written in other languages. If you need these
services, call (602) 864-4884 for Spanish and (877) 475-4799 for all other languages and other aids
and services.

If you believe that BCBSAZ has failed to provide these services or discriminated in another way
on the basis of race, color, national origin, age, disability or sex, you can file a grievance with:
BCBSAZ'’s Civil Rights Coordinator, Attn: Civil Rights Coordinator, Blue Cross Blue Shield of
Arizona, P.O. Box 13466, Phoenix, AZ 85002-3466, (602) 864-2288, TTY/TDD (602) 864-4823,
crc@azblue.com. You can file a grievance in person or by mail or email. If you need help filing a
grievance BCBSAZ’s Civil Rights Coordinator is available to help you. You can also file a civil
rights complaint with the U.S. Department of Health and Human Services, Office for Civil Rights
electronically through the Office for Civil Rights Complaint Portal, available at
https://locrportal.hhs.gov/ocr/portal/lobby.jsf, or by mail or phone at: U.S. Department of Health
and Human Services, 200 Independence Avenue SW., Room 509F, HHH Building, Washington, DC
20201, 1-800-368-1019, 800-537-7697 (TDD). Complaint forms are available at
http://www.hhs.qov/ocr/office/file/index.html

Multi-Lanquage Interpreter Services:

Spanish: 5i usted, o alguien a quien usted esta ayudando, tiene preguntas acerca de Blue Cross Blue Shield of Arizona,
tiene derecho a obtener ayuda e informacion en su idioma sin costo alguno. Para hablar con un intérprete, llame al
602-864-4884.

Mawvajo: Dii kwa'é atah nilinigii Blue Cross Blue Shield of Arizona haada yit'éego bina'idilkidgo &i doodago Haida bija
anilyeedigii t'aadoo le’e yina'iditkidgo beehaz danii halg dii t'aa hazaadlk’ehji haka a’doowolgo bee haz'y doo bagh
ilinigad. Ata” halne'(gil kaj)’ bich'}" hodiilnih 877-475-47599,

Chinese: fNELE HS2EFHERGASESE, FHMEATEMSAIE Blue Cross Blue Shield of Arizona FFEEIME
H CHEMNRRLEMEESIINBDHNAR. SR UMER HREHE TUEART 8774754799,

Vietnamese: Néu quy vi, hay ngu'éi ma quy vi dang gidp d&, cé ciu hdi vé Blue Cross Blue Shield of Arizona quy vi sé
cd quyén durge gilip va cd thém thong tin bang ngdn ngil cia minh mign phi. BE nai chuyén véi mot théng dich vién,
¥in goi 877-475-4799.
Arabic:
Sl glaall g iaeloaall e peaadi 4 30l 2 sBlye Cross Blue Shield of Arizona e s-ade bl saeld padl 2ol f alaad f8 0
BIT7-475-4799. = Joail pn jia pa Soail] 23083300 5 a2 e 2liady s gy el
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EVIDENCE-BASED CRITERIA ORIGINAL EFFECTIVE DATE: 09/19/22
SECTION: MEDICINE LAST REVIEW DATE: 08/06/24
CURRENT EFFECTIVE DATE: 08/06/24
LAST CRITERIA REVISION DATE: 08/15/23
NEXT ANNUAL REVIEW DATE: 3RD QTR 2025 ARCHIVE DATE:

CARDIAC HEMODYNAMIC MONITORING FOR THE MANAGEMENT OF HEART
FAILURE IN THE OUTPATIENT SETTING

Multi-Language Interpreter Services:

Tagalog: Kung ikaw, o ang iyong tinutulangan, ay may mga katanungan tungkol sa Blue Cross Blue Shield of Arizona,
may karapatan ka na makakuha ng tulong at impormasyon sa iyong wika ng walang gastos. Upang makausap ang
isang tagasalin, tumawag sa 877-475-4759,

Korean: 2H2F A8 L= S 120 Sl= HE AE 0| Blue Cross Blue Shield of Arizona Ml & & & 20|
A0HH AEls JHE T2 25 A6l2 HHE HIE BEE0 S £+ 2= A0 UsLICHL O A
SEAZ WHINED MMM 877-475-4799 £ M ESIE A2,

French: 5i vous, ou quelgu'un gue vous &tes en train d'aider, a des guestions a propos de Blue Cross Blue Shield of
Arizona, vous avez le droit d'obtenir de I'aide et l'information dans votre langue & aucun codt. Pour parler & un
interpréte, appelez 877-475-4799.

German: Falls Sie oder jemand, dem Sie helfen, Fragen zum Blue Cross Blue Shield of Arizona haben, haben Sie das
Recht, kostenlose Hilfe und Informationen in lhrer Sprache zu erhalten. Um mit einem Dolmetscher zu sprechen,
rufen Sie bitte die Nummer 877-475-4799 an.

Russian: EcaM y BaC MAK AKMLUA, KOTOPOMY Bhl NOMOTaeTe, MMEIOTCA BONPOCs No noecgy Blue Cross Blue Shield of
Arizona, TO Bbl MMEETE NPAED Ha BECNAATHOE NONYYEHHE NOMOLLM M WHDOPMaUKMK HA Bawem A3ke, [lns pasroeopa
C NEPEBOAHMKOM NO3BOHKTE No Tenadony 877-475-4799,

lapanese: ZF AR, EREEEHOREDE Y MDA TH . Blue Cross Blue Shield of Arizona (22T ZH A
CELELES, CRFOBETYR-FEEHEY. MREAFLEUTLIEATEEST. HEES
Y EREA, BREBESHDHES, 8774754799 FTHBE L&,
Farsi:
S aS y gl | gl e 28l 4330 4 Blue Cross Blue Shield of Arizana s 33 s ¢ 35e Sl 4l ag Lak a8 L8 1 uled S
B77-A75-4799 sgdai Zaly 33 80 5 syla s 15348 i ekl
el Jesla ela]
Assyrian;
.ebubans (hase esabicl . esel tBlue Cross Blue Shield of Arizona ses iSoes .eaediel . ehe cooiess Bogid e o coobel o]
BTT-475-4799 poam afhb A e 1hs  Jamiises 2. mh pmeesed bolibs  asessls Jhasbams Lahe

Serbo-Croatian: Ukolike Vi ili neko kome Vi pomaiete ima pitanje o Blue Cross Blue Shield of Arizona, imate pravo da
besplatno dobijete pomod i informacije na Vasem jeziku, Da biste razgovarali sa prevodiocem, nazovite 877-475-4759,

Thai: WINAHL WIDAUWVALATAITIULWRAUAIOIUWAEIAL Blue Cross Blue Shield of Arizona
anuananaslasuaummvwaauasuadaTua e 1adralaTnoluueTdae waronuaty Tws 877-475-4799
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