CardioMEMS
HF System

™

Quick Reference Evidence Guide

HEART FAILURE

WHAT IS HEART FAILURE?
1

2

3

HF is a syndrome caused by cardiac
dysfunction, generally resulting from
myocardial muscle dysfunction or loss and
characterized by either left ventricular dilation
or hypertrophy or both according to HFSA.1
HF affects nearly 26 million people worldwide.2
Previous hospitalization for HF is a powerful
predictor of increased risk of cardiovascular
death: 1-year mortality is as high as 30%
following a HF hospitalization.3
HF constitutes an increasing economic burden:
in 2012, the global cost of HF was $108 billion
with hospitalization costs accounting for
approximately 80% of the total cost of HF care.4

HEART FAILURE MANAGEMENT
1

Hospitalization of HF patients as standard
clinical practice: therapy during acute
worsening of symptoms.

2

Ambulatory setting: Management depends on
risk factors. Correct medication choice and
dosage is not always clear.

UNMET NEEDS
Predict worsening HF of the patient. Early
detection of symptoms to avoid decompensation
and reduce hospitalization.

RECOGNIZE THE NYHA* STAGES OF HEART FAILURE

CLASS I
No symptoms or limitations
to activity.

CLASS II

CLASS IV

Slight limitations of
physical activity.

Significant limitations of
physical activity.

Unable to carry on any physical
activity without discomfort.

Comfortable at rest.

Less than ordinary activity
results in feeling tired and
short of breath.

Tired and short of breath
even at rest.

Ordinary physical activity
results in feeling tired and
short of breath.
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CLASS III
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CARDIOMEMS™ HEART FAILURE SYSTEM

Wireless Pulmonary Artery Hemodynamic Monitoring

PA PRESSURE MANAGEMENT
1

CARDIOMEMS™ HF SYSTEM

Early intervention is possible through daily
PA pressure reviews. PA pressure provides
an earlier indicator of HF progression than
other markers (i.e. patients weight, symptoms,
blood pressure).5

2

PA pressure measurement has become a
standard tool for managing all forms of HF.

3

In conjunction with clinical signs and
symptoms PA pressure measurement
provides a rational basis for the selection
of medication dosages.6-8

1

FDA approval in 20149 and CE mark since 2011.

2

Strong safety and effectiveness profile
compared to current standard of care.

3

PA pressure assessed noninvasively at any
time and in any location allowing for rapid
adjustment in therapy.

4

Indication: NYHA Class III HF patients
who have been hospitalized for HF in the
previous year. Not indicated for patients
who are unable to take dual antiplatelet
or anticoagulants for one month after the
implantation of the PA sensor.

COMPONENTS

DESCRIPTION

•

Implantable wireless sensor with delivery catheter

•

•

Patient Electronics System

•

Patient database for clinical review

A sensor is implanted using familiar catheter deployment
methods and will remain implanted for the life of the
patient. There are no leads, generators or batteries that
require replacement.

•

CardioMEMS™ PA sensor and delivery system provide
noninvasive pressure data (PA pressure waveform,
systolic, diastolic and mean PA pressure and heart rate).
CardioMEMS™ HF System provides direct PA pressure
measurement while avoiding the drawbacks associated with
PA catheters and impedance measurements.

•

Patients upload pressure information daily or as prescribed
and this information is transmitted to a secured website.

•

If pressures are outside of goal ranges/thresholds
programmed clinicians are automatically informed.
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CARDIOMEMS™ HEART FAILURE SYSTEM

Wireless Pulmonary Artery Hemodynamic Monitoring

KEY VALUE
MESSAGING

CardioMEMS™
Heart Failure System

Real-time monitoring of PAP with the CardioMEMS™
HF system provides a direct and early indicator of worsening
HF (PROACTIVE AND ACTIONABLE).
CardioMEMS™ HF System is the first and only FDA-approved HF monitor
proven to significantly reduce HF hospital admissions and improve quality of
life and exercise capacity; it has been clinically proven to reduce hospital
admissions by 62% at 1 year follow up.10
Economic analyses have shown that CardioMEMS™ HF System is a
cost-effective treatment for the management of patients with NYHA
Class III HF from the US and the UK payer perspective.11, 12
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EARLY INSIGHT WITH
THE CARDIOMEMS™ HF SYSTEM

Take action as filling pressures rise—weeks before decompensation.
PROACTIVE AND
ACTIONABLE

REACTIVE AND INEXACT
Care teams have traditionally had to rely
on physical markers, such as weight, blood
pressure and symptoms.

Real-time remote monitoring shows changes in
pulmonary artery (PA) pressure, an early indicator
of worsening heart failure.

HOSPITALIZATION
WEIGHT
CHANGE

AUTONOMIC
ADAPTATION

SYMPTOMS

INTRATHORACIC
IMPEDANCE
CHANGE

FILLING
PRESSURE
INCREASE

HEMODYNAMICALLY STABLE

PRESYMPTOMATIC CONGESTION

DECOMPENSATION

TIME PRECEDING HOSPITALIZATION (DAYS)
Graph adapted from Adamson PB. Pathophysiology of the transition from chronic compensated and acute decompensated
heart failure: new insights from continuous monitoring devices. Current Heart Failure Reports. 2009;6:287-292.

EVIDENCE CARDIOMEMS™ HF SYSTEM
Study

Author

N

Champoin Pivotal
Study13

Abraham

550

Proven Management in
HFpEF Patients14

Adamson

119

Synergistic Impact with
GDMT15

Givertz

456

First 2000 Commercial
Impants16

Heywood

2000

Desai

1114

Propensity-Matched
Outcomes18

J. Abraham

2174

MEMS-HF European
Study10

Angermann

234

Shavelle

1200

Lindenfeld

3600

Economic Impact17

US Post-Approval Study19
Guide-HF20

HFH

PAP

SURVIVAL

HFpEF

QoL

COST BENEFIT

SAFETY

ADHERENCE MED CHANGE

*Guide-HF study is not yet published. Outcomes of interest being measured in the study are illustrated.
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CLINICAL EVIDENCE

CardioMEMS™ HF System

CHAMPION IDE
CLINICAL TRIAL13,21
The CHAMPION IDE pivotal trial resulted in both CE
Mark and FDA approval because the clinical evidence
demonstrated the efficacy and safety of PA pressure
monitoring to treat HF patients and reduce HF
hospitalizations.
The rate of HF hospitalizations at six months was
reduced by 28% in the treatment group (p = 0.0002).
Patients had a 98.6% freedom from device- or system
related complications (95% confidence interval (CI) 97.3
- 99.4) with no pressure-sensor failures (95% CI 99.3 100.0).

During the first six months of follow-up, compared to
the control group, the treatment group had:
•

A greater reduction in PA pressure (-156 vs. 33 mean area under the
curve; p < 0.008).

• 	Fewer patients admitted to the hospital for HF (20% treatment
group vs. 29% control group; p < 0.03).
• 	More days alive outside of the hospital (174.4 ± 31.1 vs. 172.1 ± 37.8
days; p < 0.02).
• 	Better patient quality of life (45 ± 26 vs. 51 ± 25; p = 0.02 based on
Minnesota Living with HF Questionnaire).

During the entire follow-up (mean 15 months), PA
pressure guided therapy (treatment group) significantly
reduced HF hospitalizations by 37% compared to the
control group (p < 0.0001).
• 	The treatment group had a lower risk of death or freedom from first
HF hospitalization during the entire follow-up period compared to
the control group (p = 0.0086).

After the initial publication, another CHAMPION
clinical trial analysis evaluated the impact on HF
hospitalizations of the introduction of PA pressure
monitoring in the control group (n = 170) of patients and
continued PA monitoring in the treatment group (n = 177)
during the open access (OA) phase of the trial.13
Following completion of the randomized access (RA)
period (mean follow-up of 18 months), all patients
were managed utilizing PA pressure monitoring with
the CardioMEMS™ HF System (mean follow-up of 13
months) and evaluated in a longitudinal analysis.
New access to PA pressures in the control group resulted
in a 48% reduction in HF hospitalization rates (0.36
vs. 0.68; hazard ratio (HR) 0.52; 95% CI 0.40-0.69; p <
0.0001).
The low HF hospitalization rate in the treatment group
during the RA period was maintained in the OA period
(0.45 vs. 0.48; HR 0.93; 95% CI 0.70-1.22; p = 0.5838).
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EVIDENCE

CardioMEMS™ HF System

REAL WORLD EVIDENCE
Real world experience continues to support
CardioMEMS™ HF System on reducing HF
hospitalization and has shown an association with
mortality reduction.**10,17-19

POST APPROVAL STUDY19 (2020):
Prospective study of 1200 patients implanted and
monitored with the CardioMEMS™ HF System
performed at 104 clinical sites including both academic
and non-academic sites.
57% HF hospitalizations risk reduction 1-year postimplant compared to 1-year pre-implant.
Similar to the CHAMPION study, the 1-year results from
the PAS showed high rates of freedom from device-or
system related complications (DSRC) (1195/1200, 99.6%)
and freedom from pressure sensor failure (1119/1200,
99.9%).

MEMS-HF10 (2020):
A prospective, single-arm, multi-center, open-label trial
(N=234) conducted in Germany, The Netherlands, and
Ireland demonstrated:
• 	62% HF hospitalizations risk reduction 1-year post-implant
compared to 1-year pre-implant.
•	98.3% freedom from DSRC and 99.6% freedom from sensor
failure at 1 year.
•	Significant improvement in patient functional status and
quality of life.
•	Decreased levels of depression, and decreased NT-pro brain
natriuretic peptide (BNP) levels over time.
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ABRAHAM ET AL.18 (2019):
Large retrospective claims analysis of U.S. Medicare
matched-cohort.
• 	30% reduction in all cause crude mortality rate. (HR: 0.70
(0.59-0.83), p<.001)
•	24% reduction in HF hospitalization. (HR: 0.76 (0.65-0.89),
p<.001)
•	Supports the hypotheses being evaluated in the GUIDEHF IDE study. The GUIDE-HF trial is intended to evaluate
the effectiveness of the CardioMEMS HF System in NYHA
Class II through IV patients and determine the effectiveness
of brain natriuretic peptide (BNP) as an equivalence to a HF
hospitalization.

HEYWOOD ET AL.16 (2017):
General-use of implantable hemodynamic technology
in a non-trial setting (first consecutive 2,000 patients
implanted with CardioMEMS™ PA sensor) led to high
patient adherence with therapy with significant lowering
of PA pressures via proactive clinician management.

DESAI ET AL.17 (2017):
Retrospective cohort study using U.S. Medicare claims
data from patients undergoing pulmonary artery pressure
sensor implantation demonstrated a 45% reduction in
HF hospitalizations at 5 months and significant cost
reductions associated with HF care at $7,433/patient6months and $11,260/patient-year with data from
Medicare claims.

07

EVIDENCE

CardioMEMS™ HF System

COST EFFECTIVENESS
ANALYSIS

HTA / CLINICAL
GUIDANCE/ GUIDELINES

Two Markov models11,22 were developed based on
the CHAMPION trial population showing that
management of HF with the CardioMEMS™
HF System is cost-effective. In one of the two studies
it was demonstrated that CardioMEMS™ value is better

The ESC Guidelines (2016) stated that ‘CardioMEMS™
HF System may be considered in symptomatic
patients with HF with previous HF hospitalization in
order to reduce the risk of recurrent HF hospitalization’
(Class of recommendation: IIb, Level of evidence: B).25

Systematic literature review supports the

A single technology appraisal was published
by the Norwegian Institute of Public Health
(Folkehelseinstituttet) in 2016 affirming that the

in patients with preserved ejection fraction, a group
with few effectual therapies.22

cost-effectiveness of the CardioMEMS™ HF System.23

CardioMEMS™ HF System is safe and cost-effective.26

Two recent studies12,24 were conducted in the US and

the UK and showed that the CardioMEMS™ HF System
represents an important cost-effective clinical tool for

the management of NYHA Class III HF patients

(US ICER: $44,832 per QALY gained, UK ICER: £19,274
per QALY gained).

WIRELESS ENABLED
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NOTES

06
10

CARDIOMEMS
CARDIOMEMS
QUICK REFERENCE
QUICK REFERENCE
EVIDENCE GUIDE

REFERENCES

*New York Heart Association
**The CardioMEMS™ HF System is not labeled for reduction in mortality
1.

Lindenfeld J, Albert NM, Boehmer JP, et al. HFSA 2010 Comprehensive Heart Failure Practice Guideline. J Card Fail. 2010;16(6):e1-194.

2.

World Heart Federation Roadmap for Heart Failure. July 2020. https://www.world-heart-federation.org/cvd-roadmaps/whf-globalroadmaps/
heart-failure/

3.

Chen J, Normand SL, Wang Y, Krumholz HM. National and regional trends in heart failure hospitalization and mortality rates for Medicare
beneficiaries, 1998-2008. JAMA. 2011;306(15):1669-1678.

4.

Blecker S, Paul M, Taksler G, Ogedegbe G, Katz S. Heart failure associated hospitalizations in the United States. J Am Coll Cardiol.
2013;61(12):1259-1267.

5.

Adamson PB. Pathophysiology of the transition from chronic compensated and acute decompensated heart failure: new insights from
continuous monitoring devices. Curr Heart Fail Rep. 2009;6(4):287-292.

6.

Rohde LE, Palombini DV, Polanczyk CA, Goldraich LA, Clausell N. A hemodynamically oriented echocardiography based strategy in the
treatment of congestive heart failure. J Card Fail. 2007;13(8):618-625.

7.

FDA. CardioMEMS™ HF pressure measurement system. PMA Number: P100045 2014. https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/
cfpma/pma.cfm?id=P100045

8.

Bourge RC, Abraham WT, Adamson PB, et al. Randomized controlled trial of an implantable continuous hemodynamic monitor in patients with
advanced heart failure: the COMPASS-HF study. J Am Coll Cardiol. 2008;51(11):1073-1079.

9.

FDA. P100045 CardioMEMS™ HF System. Available at http://www.accessdata.fda.gov/cdrh_docs/pdf10/P100045a.pdf. Accessed June 16, 2015.

10.

Angermann C., Abmus B., et al. Pulmonary Artery Pressure Guided Therapy in Ambulatory Patients with Symptomatic Heart Failure The
CardioMEMS European Monitoring Study for Heart Failure (MEMS-HF).European J of Heart Failure. 2020.10.1002/ejhf.1943

11.

Martinson M, Bharmi R, Dalal N, Abraham WT, Adamson PB. Pulmonary artery pressure-guided heart failure management: US costeffectiveness analyses using the results of the CHAMPION clinical trial. EurJ Heart Fail. 2016

12.

Cowie MR, Simon M, Klein L, Thokala P. The cost-effectiveness of real-time pulmonary artery pressure monitoring in heart failure patients: a
European perspectiveE. ur J Heart Fail. 2017.

13.

Abraham WT, Stevenson L, Bourge RC, Lindenfeld J, Bauman J, & Adamson PB (2016). Sustained efficacy of pulmonary artery pressure to guide
to adjustment of chronic heart failure therapy: Complete follow-up results from the CHAMPION randomized trial. The Lancet, 387(10017),
453-461. http://dx.doi.org/10.1016/S0140-6736(15)00723-0

14.

Adamson et al. Wireless Pulmonary Artery Pressure Monitoring Guides Management to Reduce Decompensation in Heart Failure With
Preserved Ejection Fraction . Circulation: Heart Failure . 2014; 7, 935-944.

15.

Givertz MM, Stevenson LW, Costanzo MR, et al., on behalf of the CHAMPION Trial Investigators. Pulmonary arterypressure guided
management of patients with heart failure and reduced ejection fraction.J Am Coll Cardiol. 2017; 70:1875-86

16.

Heywood et al., Impact of Practice-Based Management of Pulmonary Artery Pressures in 2000 Patients Implanted With the CardioMEMS
Sensor. Circulation. 2017;135:1509-1517.

17.

Desai et al., Ambulatory Hemodynamic Monitoring Reduces Heart Failure Hospitalizations in "Real-World" Clinical Practice. Journal of the
American College of Cardiology (2017).

18.

Abraham, J, et al., Association of Ambulatory Hemodynamic Monitoring with Clinical Outcomes in a Concurrent Matched Cohort AnalysisJ.
AMA Cardiology. 2019;4(6):556-563.

19.

Shavelle DM et al., Lower Rates of Heart Failure and All-Cause Hospitalizations During Pulmonary Artery Pressure-Guided Therapy for
Ambulatory Heart Failure One-Year Outcomes from the CardioMEMS Post-Approval Study. Circ Heart Fail. 2020; 13:e006863

20.

Lindenfeld J., et al. Hemodynamic Guided Management of Heart Failure (GUIDE-HF).Am Heart J. 2019;214:18-27

21.

Abraham WT, Adamson PB, Bourge RC, et al. Wireless pulmonary artery haemodynamic monitoring in chronic heart failure. A randomized
controlled trial. Lancet. 2011;377(9766):658-666

22.

Sandhu AT, Goldhaber-Fiebert JD, Owens DK, Turakhia MP, Kaiser DW, Heidenreich PA. Cost-Effectiveness of Implantable Pulmonary Artery
Pressure Monitoring in Chronic Heart Failure.J ACC Heart Fail. 2016;4(5):368-375.

23.

Ollendorf DA, Sandhu AT, Pearson SD. CardioMEMS™ HF for the Management of Heart Failure-Effectiveness and Value.J AMA Intern Med.
2016;176(10):1551-1552.

24.

Schmier JK, Ong KL, Fonarow GC. Cost-Effectiveness of Remote Cardiac Monitoring With the CardioMEMS™ Heart Failure System. Clin
Cardiol. 20172016;176(10):1551-1552.

25.

Ponikowski et. al, 2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure. Eur J Heart Failure 2016

26.

Pike et al. (2016) Continuous monitoring of pulmonary artery pressure via an implanted leadless and battery less pressure sensor for the
management of patients with moderate to severe heart failure (New York Heart Association class III). STA from Folkehelseinstituttet.

CARDIOMEMS QUICK REFERENCE EVIDENCE GUIDE

11
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Brief Summary: Prior to using these devices, please review the Instructions for Use for a complete listing of
indications, contraindications, warnings, precautions, potential adverse events and directions for use.
Indications and Usage: The CardioMEMS™ HF System is indicated for wirelessly measuring and monitoring
pulmonary artery (PA) pressure and heart rate in New York Heart Association (NYHA) Class III heart failure
patients who have been hospitalized for heart failure in the previous year. The hemodynamic data are used by
physicians for heart failure management and with the goal of reducing heart failure hospitalizations.
Contraindications: The CardioMEMS HF System is contraindicated for patients with an inability to take dual
antiplatelet or anticoagulants for one month post implant.
Potential Adverse Events: Potential adverse events associated with the implantation procedure include, but are
not limited to, the following: Infection, Arrhythmias, Bleeding, Hematoma, Thrombus, Myocardial infarction,
Transient ischemic attack, Stroke, Death, and Device embolization.
Limitations: Patients must use their own Apple‡ or Android‡ mobile device to receive and transmit information
to the myCardioMEMS™ mobile app. To do so the device must be powered on, app must be installed and data
coverage (cellular or Wi-Fi‡) available. The myCardioMEMS™ app can provide notification of medication
adjustments and reminders, requests for lab work and acknowledgement that the PA pressure readings
have been received. However there are many internal and external factors that can hinder, delay, or prevent
acquisition and delivery of the notifications and patient information as intended by the clinician. These factors
include: patient environment, data services, mobile device operating system and settings, clinic environment,
schedule/configuration changes, or data processing.
™ Indicates a trademark of the Abbott group of companies.
‡ Indicates a third-party trademark, which is property of its respective owner.
© 2020 Abbott. All Rights Reserved.
MAT-2008036 v2.0 | Information contained herein intended for audiences from outside the United States only.

