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This poster discusses the development of a
program for tracking heart failure in patients at
home using data available to the patient.

Introduction. Heart failure is a chronic
condition representing a major and increasing
cause of death and disability currently afflicting
over four million Americans. A number of
recent studies have shown that careful attention
to the early signs of decompensation and
appropriate care can decrease hospitalizations
and improve quality of life. Approaches thus far
have been labor intensive, using specially
trained personnel to monitor and advise the
patient at home. If the process of monitoring the
patient’s status was automated, more patients
should benefit from improved control.

Methods. The program monitors the patient’s
weight, vital signs, symptoms, diet, exercise, and
medications in the home setting. It uses a secure
architecture to link the patient and physician to a
database at the server. Changes in the patient
state are detected and recommendations made
for minor adjustments by the patient or
intervention by medical personnel. The focus of
this poster is the development of a program for
distinguishing significant changes in weight
from normal variation.

We used data from 22 patients participating in a
prospective trial of SPAN-CHF (our heart
failure management program), who have been
measuring their weights, vital signs, and
symptoms. Currently, we have an average of 9
weeks of daily weights and 25 weeks of weekly
weights per patient. We have applied a decaying
moving average of previous weights for
classifying the change represented by the current
weight.  Combining these changes with the
changes in the other parameters will allow the
program to assess the likely significance of the
changes. Figure 1 is a segment of data from one
of the patients showing the weights, moving

average, symptoms, and medications. The
difference between the weight and average
identifies several of the weights as significant
increases. This particular display is intended for
the care provider to get an overview of the case.
The patient will have the analysis presented as
daily assessments and advice, although other
formats will be available. Once the algorithms
are completed they will be prospectively
assessed on new data.

LIGHTHERDEINEG | B a aa 5] aBa
ORTHOPHER B 1 11 1 a1a |
P 28 B a aa B BEa
DYSPHER 1 11 1 331
FATIGUE 5] 1 11 1 18 ¢
weight 286

264
263

. *_ = an
250 . Q-au_nd- . Gain -
198 *_ .o

196

194

FURDSEMIDE

71041335
71141995
LR P B - T
L PSR B - T
AS21 A1 3RS
AA22S1 2DE
f- PR - - T
k- Pg-L P §- - 1o
/251 395
7291 395
107141983
10721295
1051 985

Figure 1: Tracking a Heart Failure Patient

Discussion. This approach brings together the
various parameters affected by heart failure so
that changes can be detected early at varying
levels of certainty. When there is suspicion of
decompensation, the program will ask the
patient about dietary indiscretions and behavior
changes. If the change is significant, the
program can suggest an extra dose of diuretic,
within bounds set by the physician. With
important changes the program will also warn
the appropriate medical personnel.

Conclusion. This program will make it possible
for the patient to track his or her heart failure at
home, manage it within limits by adjusting
behavior and minor adjustments to medications
and provide the physician with early notification
of significant changes.



