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Introduction

The majority of care for heart failure is provided in
ambulatory care settings. One of the greatest challenges
to clinicians in these settings is to detect evidence of
deterioration, disease progression and/or treatment
efficacy in a timely and cost effective manner.

Data for assessment need to be:

® Objective and readily available
e Easy to obtain over time
® Sensitive to clinically significant events

Therefore, an important goal is to develop tools to
obtain valid and reproducible data that are suitable for
long term follow -up of patients in the outpatient setting.
The BioZ® Thoracic Electrical Bioimpendance (TEB)
device provides measurements of 12 hemodynamic
parameters, including Stroke Volume, Cardiac Output,
Systemic Vascular Resistance, Indices of Contractility,
and Thoracic Fluid Status - important cardiac hemody-
namic parameters for objective determination of
changes in the status of heart failure patients.

e Establish the reproducibility of TEB hemodynamic
measures obtained with the BioZ® on patients
with clinically stable heart failure.

® Begin to establish "norms" for hemodynamic

variability in a clinically-stable heart failure
population when measurements are taken under
the same or similar conditions within the same day
and over a one-week interval.

Clinical Stability

Definition:

® Absence of clinically-significant changes in
self-reported symptoms

® Absence of clinically-significant changes in physical
signs of heart failure
® No changes in prescribed medical therapy

DESIGN: Prospective evaluation of cardiac function
with repeated measures over a 1 week interval.

SAMPLE: 58 heart failure patients followed in a
university heart failure clinic.

MEASUREMENTS: BioZ® TEB measurements taken at
rest:

Day 1 Day 2
2 min. 10 min. 60 min. 2 min. 10 min.
PARAMETERS:

Heart Rate*

Diastolic, Systolic & Mean Arterial Pressure*
Thoracic Fluid Content

Stroke Volume/Index*

Cardiac Output/Index*

Systemic Vascular Resistance/Index*
Acceleration Index

Index of Contractility (Velocity Index)
Systolic Time Ratio

* Included in this analysis
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Figure 1:
Thoracic Electrical Bioimpedance

® An alternating current is transmitted through the
chest

® The current seeks the path of least resistance: the
blood filled aorta

® The BioZ Systems measure the baseline impedance
to this current

e With each heartbeat, blood volume and velocity in
the aorta change

e The BioZ Systems measure the corresponding change
in impedance

® The BioZ Systems use the baseline and changes in
impedance to measure and calculate hemodynamic

parameters
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Figure 2:
Scatterplot For Day 1 vs. Day 2 For Stroke Index
6 ™
m B
H -
50
a5
EE ; pow :'3:'5'1. s =845
a0 - =t g
&3 £ Cos
i
15
15 20 25 30 35 40 45 50 55 B0 66
sizo1
feohm?)
Figure 3:
Bland Altman Confidence Interval Plot For Day 1 vs. Day 2
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® BioZ® measurements of cardiac performance are
highly reproducible in heart failure patients followed in an
out patient setting.

® The reported confidence intervals provide useful
guidelines for detecting clinically relevant changes
over time.

® The changes in BioZ® measured Cl over a 60 minute
period are due largely to changes in HR.

® Measurement of Sl is less variable than measure-
ment of Cl.

® BioZz® Cl measurement variability can be reduced by
evaluating patients at similar times after arrival in the
clinic/office setting.

Conclusions

BioZ® measurements of cardiac performance can be
obtained rapidly and inexpensively in an outpatient
setting. The results are highly reproducible. These
findings suggest that BioZ® measurements are a sen-
sitive way to detect changes in cardiac performance
during follow-up of outpatients with heart failure and
that they should help detect the effects of drugs or
deterioration in cardiac function over time.
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