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Abstract
Introduction: Assessment of cardiac output (CO), a product of stroke volume (SV) and heart rate,
plays an important role in the management of critically ill patients. Currently, these hemodynamic
parameters can be obtained using transthoracic echocardiography, cardiac magnetic resonance
(CMR) imaging, and/or invasive cardiac catheterization; each modality has its own limitations. Non-
Invasive Cardiac System (NICaS, NI Medical) provides various hemodynamic parameters using
whole body impedance cardiography.

Objective: To validate NICaS derived stroke volume with that from CMR, a gold standard technique.

Methodology: A total of 35 consecutive patients undergoing CMR, were evaluated by NICaS, 15-
minutes after CMR. Of these, 10 patients were also evaluated by NICaS 15-minutes pre-CMR to
determine internal validation of the NICaS technology.

Results: The study population included 35 patients [23/35 (66%) males] with a mean age of 53±14
years. They were investigated for a range of cardiac diagnoses; hypertrophic cardiomyopathy was
the most common condition, followed by arrhythmogenic right ventricular cardiomyopathy and
congenital heart diseases. CMR derived mean SV was 84±4 ml (median: 83 ml, range: 47-120 ml),
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whereas the SV from NICaS was 79±3 ml (median: 74 ml, range 38-123 ml). The SV measured
using both of these methodologies were strongly correlated with a r=0.81 (p<0.0001) (Panel-A). A
Bland-Altman plot for SV correlationship demonstrated bias of -4.7 ml with upper and lower limits of
agreements of +20 and -30 ml respectively. NICaS demonstrated strong intra-patient reliability when
calculating SV, with kappa value of 1. Such a degree of agreement falls within an acceptable range,
allowing NICaS derived SV to be comparable with the one derived by CMR.

Conclusion: Stroke volume measured using NICaS strongly correlated with that from CMR. NICaS
also demonstrated strong consistency in SV derived at different time points in the same individual.

Download figure | Download PowerPoint

Footnotes
For author disclosure information, please visit the AHA Scientific Sessions 2019 Online Program
Planner and search for the abstract title.

  Back to top 

https://www.ahajournals.org/cms/asset/1d93dbff-866e-4452-b10f-8654da27f8a8/g11939.jpg
https://www.ahajournals.org/action/downloadFigures?doi=10.1161%2Fcirc.140.suppl_1.11939
https://www.abstractsonline.com/pp8/#!/7891
https://www.ahajournals.org/doi/10.1161/circ.140.suppl_1.11237
https://www.ahajournals.org/doi/10.1161/circ.140.suppl_1.11954


8/1/2020 Abstract 11939: Validation of Non-invasive Cardiac System (NICaS) Derived Stroke Volume With Cardiac Magnetic Resonance | Circulation

https://www.ahajournals.org/doi/abs/10.1161/circ.140.suppl_1.11939 3/6

Circulation

AHA Journals
Arteriosclerosis, Thrombosis, and Vascular Biology (ATVB)

Circulation

Circ: Arrhythmia and Electrophysiology

Circ: Genomic and Precision Medicine

Circ: Cardiovascular Imaging

Circ: Cardiovascular Interventions

Circ: Cardiovascular Quality & Outcomes

Circ: Heart Failure

Circulation Research

Hypertension

Stroke

Journal of the American Heart Association (JAHA)

Journal Information
About

Editorial Board

Reprints

Customer Service and Ordering Information

AHA Journals RSS Feeds

For International Users

Institutions/Librarians FAQ

For Subscribers

Subscriber Help

Wolters Kluwer Privacy Policy

Subjects
All Subjects

Arrhythmia and Electrophysiology

Basic, Translational, and Clinical Research

Critical Care and Resuscitation

Epidemiology, Lifestyle, and Prevention

Genetics

Heart Failure and Cardiac Disease

Hypertension

https://www.ahajournals.org/journal/atvb
https://www.ahajournals.org/journal/circ
https://www.ahajournals.org/journal/circep
https://www.ahajournals.org/journal/circgen
https://www.ahajournals.org/journal/circimaging
https://www.ahajournals.org/journal/circinterventions
https://www.ahajournals.org/journal/circoutcomes
https://www.ahajournals.org/journal/circheartfailure
https://www.ahajournals.org/journal/res
https://www.ahajournals.org/journal/hyp
https://www.ahajournals.org/journal/str
https://www.ahajournals.org/journal/jaha
https://www.ahajournals.org/circ/about
https://www.ahajournals.org/circ/editorial-board
https://www.ahajournals.org/commercial-reprints
https://www.ahajournals.org/custserv
https://www.ahajournals.org/feeds.jsp
https://www.ahajournals.org/international-users
https://www.ahajournals.org/custserv/institutionalFAQ
https://www.ahajournals.org/custserv/subscribe
https://www.ahajournals.org/custserv/help
https://journals.lww.com/_layouts/15/oaks.journals/privacy.aspx
https://www.ahajournals.org/allSubjects
https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=arel
https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=btcr
https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=ccr
https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=elp
https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=gen
https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=hfcd
https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=hyp


8/1/2020 Abstract 11939: Validation of Non-invasive Cardiac System (NICaS) Derived Stroke Volume With Cardiac Magnetic Resonance | Circulation

https://www.ahajournals.org/doi/abs/10.1161/circ.140.suppl_1.11939 4/6

Imaging and Diagnostic Testing

Intervention, Surgery, Transplantation

Quality and Outcomes

Stroke

Vascular Disease

Features
Bridging Disciplines

Circulation at Major Meetings

Special Themed Issues

Global Impact of the 2017 ACC/AHA Hypertension Guidelines

Circulation Supplements

Cardiovascular Case Series

ECG Challenge

Hospitals of History

On My Mind

Podcast Archive

- Circulation on the Run

- Subscribe to Circulation on the Run

- #FITFAVES

Circulation Doodle

Resources & Education
AHA Guidelines and Statements

Circulation CME

Information for Advertisers

For Authors & Reviewers
Instructions for Authors

Submission Site

Author Reprints

https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=idt
https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=ist
https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=qo
https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=str
https://www.ahajournals.org/browse/circ?taxonomyUri=hwp-journal-coll&tagUri=vasc
https://www.ahajournals.org/browse/circ?taxonomyUri=features-menus&tagUri=circ-bridging-disciplines
https://www.ahajournals.org/circ/circ-major-meetings
https://www.ahajournals.org/circ/special-themed-issues
https://www.ahajournals.org/browse/circ?taxonomyUri=features-menus&tagUri=circ-global-impact-2017
https://www.ahajournals.org/circ/supplements
https://www.ahajournals.org/browse/circ?taxonomyUri=features-menus&tagUri=circ-cv-case-series
https://www.ahajournals.org/browse/circ?taxonomyUri=features-menus&tagUri=circ-ecg-challenge
https://www.ahajournals.org/circ/hospitals-history
https://www.ahajournals.org/browse/circ?taxonomyUri=features-menus&tagUri=circ-on-my-mind
https://www.ahajournals.org/circ/podcasts
https://www.ahajournals.org/circ/subscribe-circulation-run
https://www.ahajournals.org/circ/fitfaves
https://www.ahajournals.org/circ/circulation-doodle
http://professional.heart.org/professional/GuidelinesStatements/UCM_316885_Guidelines-Statements.jsp
https://www.ahajournals.org/circ/cme
http://advertising.lww.com/media-kits/circulation.html
https://www.ahajournals.org/circ/author-instructions
https://circ-submit.aha-journals.org/cgi-bin/main.plex
https://www.ahajournals.org/author-reprints


8/1/2020 Abstract 11939: Validation of Non-invasive Cardiac System (NICaS) Derived Stroke Volume With Cardiac Magnetic Resonance | Circulation

https://www.ahajournals.org/doi/abs/10.1161/circ.140.suppl_1.11939 5/6

National Center
7272 Greenville Ave.
Dallas, TX 75231

Customer Service
1-800-AHA-USA-1
1-800-242-8721
Local Info
Contact Us

ABOUT US

About the AHA/ASA 

2016-17 Annual Report 

AHA Financial Information 

Careers 

SHOP 

Latest Heart and Stroke News 

AHA/ASA Media Newsroom 

Global Programs 

OUR SITES

American Heart Association 

American Stroke Association 

Professional Heart Daily 

https://www.heart.org/HEARTORG
http://www.heart.org/HEARTORG/localization/chooseState.jsp
http://www.heart.org/HEARTORG/General/Contact-Us_UCM_308813_Article.jsp#.V0iRafkrJpg
https://www.heart.org/en/about-us
https://www.heart.org/-/media/files/about-us/annual-report/annual-report.pdf?la=en&hash=BB711B0B592E12248C58C25DDC0DCE7C713BC386
https://www.heart.org/en/about-us/aha-financial-information
http://careers.heart.org/
http://www.shopheart.org/?a=16-1213-AHA-Heart-Bottom-Nav&utm_source=website&utm_campaign=bottom-nav&utm_medium=referral&utm_content=16-1213-AHA-Heart-Bottom-Nav
https://www.heart.org/en/news
http://newsroom.heart.org/
https://www.heart.org/en/about-us/international-programs
https://www.heart.org/en
https://www.strokeassociation.org/
https://professional.heart.org/professional/index.jsp


8/1/2020 Abstract 11939: Validation of Non-invasive Cardiac System (NICaS) Derived Stroke Volume With Cardiac Magnetic Resonance | Circulation

https://www.ahajournals.org/doi/abs/10.1161/circ.140.suppl_1.11939 6/6

More Sites 

TAKE ACTION

Advocate 

Donate 

Planned Giving 

Volunteer 

ONLINE COMMUNITIES

AFib Support 

Garden Community 

Patient Support Network 

© American Heart Association, Inc. All rights reserved. Unauthorized use prohibited. The American Heart Association is qualified
501(c)(3) tax-exempt organization.
*Red Dress ™ DHHS, Go Red ™; AHA; National Wear Red Day ® is registered trademark.

Privacy Policy  Copyright  Ethics Policy  Conflict of Interest Policy  Linking Policy  Diversity  Careers

Suppliers & Providers  Accessibility Statement  State Fundraising Notices

  

https://www.heart.org/en/about-us/aha-asa-website-directory
http://www.yourethecure.org/
https://www2.heart.org/site/SPageNavigator/donatenow_heart.html?s_src=20U2W1UEMG&s_subsrc=ahajournals_footer_donatenow
https://www.heart.org/en/get-involved/ways-to-give/wills-trusts-annuities
https://www.heart.org/HEARTORG/volunteer/volunteerForm.jsp
http://myafibexperience.org/
http://gardencommunity.heart.org/
http://supportnetwork.heart.org/
https://www.heart.org/en/about-us/statements-and-policies/privacy-statement
http://copyright.heart.org/
https://www.heart.org/en/about-us/statements-and-policies/ethics-policy
https://www.heart.org/en/about-us/statements-and-policies/conflict-of-interest-policy
https://www.heart.org/en/about-us/statements-and-policies/linking-policy
https://www.heart.org/en/about-us/diversity-inclusion
http://careers.heart.org/
https://www.heart.org/en/about-us/procurement-services/procurement-services-department
https://www.heart.org/en/about-us/statements-and-policies/accessibility-statement
https://www.heart.org/en/about-us/statements-and-policies/state-fundraising-notices
http://www.nationalhealthcouncil.org/pages/standards.php
http://charityreports.bbb.org/public/seal.aspx?ID=379302003
https://ssl.comodo.com/

