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Description

[0001] The present application describes systems and
techniques relating to processing and presenting arrhyth-
mia event information from physiological data, for exam-
ple, selectively presenting atrial fibrillation events to a
medical practitioner.

[0002] Overtheyears, various devices have beenused
for monitoring hearts in living beings. Additionally, sys-
tems have been used to collect and report on heart in-
formation obtained from patients.

[0003] A method according to the preamble of claim 1
is known from wo 02/24276.

SUMMARY

[0004] In general, in one aspect, a heart monitoring
system collects heart data from a monitored individual
and stores the data at a monitoring center. Collected data
can be processed, and graphical representations of the
collected information can be presented to medical prac-
titioners to assist in treating heart arrhythmias, such as
atrial fibrillation. A system and method can involve oper-
ations including identifying arrhythmia events in physio-
logical data obtained for a living being, receiving human
assessments of at least a portion of the arrhythmia
events, determining a measure of correlation between
the human assessments and the identified events, and
selectively presenting information regarding the identi-
fied events based on the measure of correlation. The
operations also can include identifying atrial fibrillation
events in physiological data obtained for a living being,
obtaining heart rate data for the living being, and pre-
senting information regarding the heart rate data and du-
ration of the atrial fibrillation events together with a com-
mon time scale to pictographically represent heart rate
trend with atrial fibrillation burden during a defined time
period.

[0005] One or more of the following advantages can
be realized. The heart monitor can loop every twenty-
four hours and can automatically transmit heart data at
least every twenty-four hours. The system can automat-
ically generate a daily graphical summary of atrial fibril-
lation (AF) burden for review by a medical practitioner,
which can be presented effectively anywhere using one
or more communication networks. The AF burden graph
can be used for asymptomatic AF detection, drug therapy
(rate, rhythm, anti-coagulants), pre/post ablation moni-
toring, and CHF (congestive heart failure) decompensa-
tion. The system can provide an overall sensitivity of 96%,
a positive predictivity of over 99%, and artifact rejection
of over 90%. In one implementation, the graph only dis-
plays events where AF detection is validated by a tech-
nician finding AF in over 50% of the automatically iden-
tified events.

[0006] According to an aspect, a machine-implement-
ed technique can involve identifying atrial fibrillation
events in physiological data obtained for a living being,
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obtaining heart rate data for the living being, and picto-
graphically presenting, using a common time scale, in-
formation regarding the heart rate data during a defined
time period and regarding duration of atrial fibrillation ac-
tivity, according to the identified atrial fibrillation events,
during the defined time period such that heart rate trend
is presented with atrial fibrillation burden. Pictographical-
ly presenting information can involve presenting informa-
tion regarding both incidence and duration of identified
atrial fibrillation events during the defined time period.
The heart rate data can be information presented in
beats-per-minute. The heart rate data can be information
presented in average beats-per-minute and can include
information regarding standard deviation of heart rate.
[0007] Pictographically presenting information can in-
volve presenting heart rate trend juxtaposed with atrial
fibrillation burden. Pictographically presenting informa-
tion can involve presenting heart rate trend and atrial
fibrillation burden on the same graph. Pictographically
presenting information can involve presenting heart rate
trend and atrial fibrillation burden on different graphs.
[0008] Identifying atrial fibrillation events can involve
examining the physiological data in time intervals, and
identifying the intervals in which at least one atrial fibril-
lation event has occurred, and presenting information
caninvolve displaying the identified intervals in alignment
with the information regarding the heart rate data on the
common time scale. Presenting information can involve
selectively presenting the information based on a meas-
ure of correlation between the identified atrial fibrillation
events and human-assessments of at least a portion of
the identified atrial fibrillation events. Moreover, the ma-
chine-implemented technique can also involve receiving
input specifying the defined time period.

[0009] According to another aspect, a machine-imple-
mented technique can involve identifying arrhythmia
events in physiological data obtained for a living being,
theidentified arrhythmia events representing a first group
of data, receiving a second group of data that includes
human assessments of at least a portion of the arrhyth-
mia events, determining at least one measure of corre-
lation between the first group of data and the second
group of data, and if the measure of correlation matches
or exceeds at least one predetermined value, selectively
presenting, based on this measure of correlation, infor-
mation regarding at least a portion of the arrhythmia
events. This selective presentation can be based on a
comparison of the measure of correlation with the at least
one predetermined value (i.e., checking if the measure
of correlation matches or exceeds, or matches oris less
than, at least one predetermined value are both possi-
ble). Identifying arrhythmia events can involve identifying
atrial fibrillation events, and selectively presenting infor-
mation can involve presenting information regarding the
atrial fibrillation events and heart rate data for the living
being, during a defined time period, together with a com-
mon time scale if the measure of correlation indicates a
high positive predictivity for the identification of atrial fi-
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brillation events during the defined time period.

[0010] Receiving human assessments can involve re-
ceiving human assessments of a subset of the atrial fi-
brillation events, and identifying atrial fibrillation events
can involve examining the physiological data in time in-
tervals, identifying the intervals in which at least one atrial
fibrillation eventhas occurred, and reporting the identified
intervals. Presenting the information can involve display-
ing the identified intervals in alignment with the informa-
tion regarding the heart rate data on the common time
scale. The technique can also involve identifying a subset
of the atrial fibrillation events that are urgent or repre-
sentative, the identified subset being the human as-
sessed subset. Determining a measure of correlation be-
tween the human assessments and the identified events
can involve assessing, based on comparing at least time
data, a number of the identified intervals that encompass
at least a portion of human-assessed arrhythmia events.
[0011] Presenting the information regarding the heart
rate data can involve displaying a heart rate trend graph
including maximum heart rates in time intervals. Each of
the heart rate intervals can be thirty minutes, and each
of the atrial fibrillation intervals can be ten minutes. Pre-
senting the information can involve displaying the infor-
mation in two graphs using the common time scale. Pre-
senting the information can involve displaying the infor-
mation in a single graph using the common time scale.

[0012] According to another aspect, a system for re-
porting information related to arrhythmia events can in-
clude a monitoring system configured to process and re-
port physiological data for a living being and configured
to identify arrhythmia events from the physiological data,
a monitoring station for receiving the physiological data
from the monitoring system, a processing system con-
figured to receive arrhythmia information from the mon-
itoring system and configured to receive human-as-
sessed arrhythmia information from the monitoring sta-
tion wherein the human-assessed arrhythmia informa-
tion derives from at least a portion of the physiological
data and wherein the processing system reports infor-
mation regarding arrhythmia events if a correlation meas-
ure relating to a correlation between the arrhythmia in-
formation from the monitoring system and the human-
assessed arrhythmia information matches or exceeds a
predetermined value. The processing system can be ca-
pable of presenting information regarding atrial fibrillation
events and heart rate data for the living being, during a
defined time period, together with a common time scale
if the correlation measure indicates a high positive pre-
dictivity for the identification of atrial fibrillation events
during the defined time period.

[0013] According to another aspect, a system for re-
porting information related to arrhythmia events can in-
clude a monitoring system configured to process and re-
port physiological data, including heart rate data, for a
living being and configured to identify arrhythmia events
from the physiological data, a monitoring station for re-
ceiving the physiological data from the monitoring sys-
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tem, a processing system configured to receive arrhyth-
mia information from the monitoring system and config-
ured to receive human-assessed arrhythmia information
from the monitoring station wherein the human-assessed
arrhythmia information derives from at least a portion of
the physiological data and wherein the processing sys-
tem is capable of pictographically presenting, using a
common time scale, information regarding the heart rate
data during a defined time period and regarding duration
of arrhythmia event activity, according to the identified
arrhythmia events, during the defined time period such
that heart rate trend is presented with arrhythmia event
burden. The monitoring system can be capable of exam-
ining the physiological data in time intervals and identi-
fying the intervals in which at least one atrial fibrillation
event has occurred, and the processing system can be
capable of displaying the identified intervals in alignment
with the information regarding the heart rate data on the
common time scale.

[0014] According to another aspect, a machine-imple-
mented technique can involve obtaining heart rate data
for a living being, identifying arrhythmia events in phys-
iological data obtained for the living being, the identified
arrhythmia events representing a first group of data, and
wherein identifying arrhythmia events includes examin-
ing the physiological data in time intervals and identifying
theintervals in which atleast one arrhythmia events event
has occurred, receiving a second group of data that in-
cludes human assessments of at least a portion of the
arrhythmia events, determining at least one measure of
correlation between the first group of data and the second
group of data, wherein determining at least one measure
of correlation includes assessing, based on comparing
at least time data, a number of the identified intervals that
encompass at least a portion of the human-assessed ar-
rhythmia events, if the measure of correlation matches
or exceeds atleast one predetermined value, pictograph-
ically presenting, using a common time scale, information
regarding the heart rate data during a defined time period
and regarding duration of arrhythmia events activity, ac-
cording to the identified arrhythmia events, during the
defined time period such that heart rate trend is juxta-
posed with arrhythmia event burden and wherein picto-
graphically presenting includes displaying the identified
intervals in alignment with the information regarding the
heart rate data on the common time scale.

[0015] According to another aspect, a machine-imple-
mented technique can involve identifying arrhythmia
events in physiological data obtained for a living being,
theidentified arrhythmia events representing a first group
of data, receiving a second group of data that includes
human assessments of at least a portion of the arrhyth-
mia events, determining at least one measure of corre-
lation between the first group of data and the second
group of data, and if the measure of correlation matches
or exceeds at least one predetermined value, selectively
presenting, based on this measure of correlation, infor-
mation regarding at least a portion of the identified ar-
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rhythmia events and wherein selectively presenting in-
formation involves presenting information regarding the
identified arrhythmia events and heart rate data for the
living being, during a defined time period, together with
a common time scale if the measure of correlation indi-
cates a high positive predictivity for the identification of
arrhythmia events during the defined time period.
[0016] The systems and techniques described can be
implemented using an article including a machine-read-
able medium embodying information indicative of instruc-
tions that when performed by one or more machines re-
sult in the operations described. The details of one or
more embodiments are set forth in the accompanying
drawings and the description below. Other features and
advantages will become apparent from the description,
the drawings, and the claims.

DRAWING DESCRIPTIONS
[0017]

FIG. 1illustrates, according to an exemplary embod-
iment, a system for reporting information related to
arrhythmia events.

FIG. 2 shows, according to one embodiment, a graph
presenting an example of atrial fibrillation burden and
heart rate trend.

FIG. 3 is a diagram illustrating, according to an ex-
emplary embodiment, a procedure for monitoring,
processing, and reporting information related to ar-
rhythmia events.

FIG. 4 shows, according to an exemplary embodi-
ment, one graph presenting an example of atrial fi-
brillation burden and one graph presenting an exam-
ple of heart rate trend.

FIGS. 5 and 6 are diagrams illustrating, according
to another exemplary embodiment, a procedure for
monitoring, processing, and reporting information re-
lated to arrhythmia events.

DETAILED DESCRIPTION

[0018] FIG. 1 illustrates, according to one embodi-
ment, a system for reporting information related to ar-
rhythmia events, such as atrial fibrillation events. In this
embodiment, monitoring system 109 can communicate
(viadevices 101 and 102) ECG (electrocardiogram), car-
diac event, and other data to monitoring center 104. The
system 109 can include, for example, an implantable
medical device (IMD), such as an implantable cardiac
defibrillator and an associated transceiver or pacemaker
and an associated transceiver, or a monitoring device
101 that a patient 110 wears. Further, monitoring system
109 can include a monitor processing device 102 that
can send standard physiological data (received from
monitoring device 101) to monitoring center 104 and that
can detect arrhythmia events (such as atrial fibrillation
events). In one implementation, the devices 101 and 102
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are integrated into a single device. Moreover, the system
109 can be implemented using, for example, the Cardi-
oNet Mobile Cardiac Outpatient Telemetry (MCOT) de-
vice, which is commercially available and provided by
CardioNet, Inc of San Diego, CA.

[0019] Monitor processing device 102 can transmit
physiological data (including data related to arrhythmia
events) through a communication network 103, which
can be a local area network (LAN), a landline telephone
network, a wireless network, a satellite communication
network, or other suitable network to facilitate two-way
communication with monitoring center 104. Advanta-
geously, monitoring center 104 can be located in the
same location (e.g., in the same room or building) as
monitoring system 109 or at some remote location.
[0020] The monitoring center 104 can include a mon-
itoring (or display) station 105 and a processing system
106. In one implementation, a cardiovascular technician
(CVT) can use the monitoring station 105 to evaluate
physiological data received from monitoring system 109,
identifying and reporting, among other things, arrhythmia
events (such as atrialfibrillation events). The CVT reports
these assessments of the physiological data to the
processing system 106, which also receives information
related to the arrhythmia events identified by monitoring
system 109. As will be explained further below, process-
ing system 106 analyzes this arrhythmia event data (both
the human-assessed data from the CVT and the data
reported by monitoring system 109) and determines
whether to generate a graph (or other similar presenta-
tion) related to these events. In certain circumstances,
the processing system will send a report related to both
arrhythmia and heart rate data to, for example, a physi-
cian or other health care provider 108 via transmission
path 107--which may be part of the network 103.
[0021] FIG. 3 illustrates, according to one embodi-
ment, a procedure for monitoring, processing, and re-
porting arrhythmia event data (such as data associated
with atrial fibrillation events). In this embodiment, the
monitoring system 109 (illustrated in FIG. 1) monitors
and reports physiological data (including data related to
heart rate) at 301. At 302, various parts of this physio-
logical data can be analyzed (for example, RR variability
and QRS morphology) and arrhythmia events can be
identified based on predefined criteria-the information re-
lating to these events (among other possible information)
constituting a first group of data. In one implementation,
the monitoring system 109 identifies certain of the ar-
rhythmia events that are urgent or representative and
reports those events to both a CVT at 303 and to the
processing system at304. Alternatively, the system could
simply report the events identified at 302 to the process-
ing system. Further, at 303, a CVT, using station 105,
evaluates various parts of the physiological datareceived
from 302 and/or 301 and also identifies arrhythmia
events--the information relating to these human-as-
sessed events (among other possible information) con-
stituting a second group of data. Here, ifneeded, the CVT
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can request additional data from monitoring system 109.
[0022] At 304, the processing system 106 analyzes
both the first and second group of data, determining a
measure of correlation between these groups. This proc-
ess can involve, for example, determining whether a cor-
relation measure exceeds and/or equals a predeter-
mined correlation parameter or whether a correlation
measure is less than and/or equals that parameter. If,
based on the correlation analysis, the information related
to the arrhythmia events is determined to be valid, then
the system generates a report relating to both heart rate
trend and the arrhythmia events at 305, such as the graph
shown in FIG. 2 or the graphs shown in FIG. 4. If, on the
other hand, there is insufficient correlation, then the sys-
tem does notgenerate a reportand monitoring continues.
[0023] To illustrate, in one implementation, every ten
minutes, the monitoring system 109 transmits a "flag" if
it has detected an atrial fibrillation (AF) event in the last
ten minutes. In this implementation, the processing sys-
tem 106 only generates a graph (or graphs) related to
heart rate trend and atrial fibrillation burden-such as the
graph shown in FIG. 2 or the graphs shown in FIG. 4--if
more than 50% of the ten minute flags (generated at 302)
match events identified by a CVT (at 303)-a correlation
(with respect to the time period atissue) indicating a high
positive predictivity for the identification of AF events. If
this 50% threshold is not met, then the system does not
generate a graph (or graphs) based on the data at issue
and simply continues to process data.

[0024] Theterm"atrialfibrillation burden" (or more gen-
erally, "arrhythmia event burden") refers generally to the
overall amount of time that a patient is in atrial fibrillation
(or arrhythmia) over a specified time period, taking into
account the number and duration of episodes. Advanta-
geously, employing pictographic presentations, such as
those of FIGS. 2 and 4, a medical practitioner can see
whether a patient is more likely to experience an arrhyth-
mia, such as AF, at certain times of the day, and this can
affect therapeutic approaches in some cases.

[0025] FIG. 2 represents one example of how to picto-
graphically present both heart rate trend and atrial fibril-
lation burden on a common time scale (to "pictographi-
cally present" such data, however, a graph is not re-
quired.). The graph 205 contains information relating to,
for example, daily AF incidence and time of occurrence
201, AF duration 202, and heart rate (203 and 204). A
scale 204 (in this example) indicates heartrate inaverage
beats-per-minute and the dots and lines shown at 203
(for example) indicate values on that scale, standard de-
viations associated with these values, and heart rates
during AF. Further, graph 205 shows heart rate data at
15 minutes and 45 minutes past the hour. Finally, in this
graph, the presence of one or more AF events in a given
10-minute period is graphed as a 10-minute interval.
[0026] Like FIG. 2, FIG. 4 represents an example of
how to pictographically present heart rate trend and atrial
fibrillation burden on a common time scale. Although FIG.
4, unlike FIG. 2, uses two graphs, FIG. 4 presents the
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same information as FIG. 2. Specifically, graphs 404 and
405 contain information relating to, for example, daily AF
incidence and time of occurrence 401, AF duration 402,
and heart rate (403 and 406). A scale 406 (in this exam-
ple) indicates heartrate in average beats-per-minute and
the dots and lines shown at 403 (for example) indicate
values on that scale, standard deviations associated with
these values, and heart rates during AF.

[0027] FIGS. 5 and 6 are diagrams illustrating another
implementation of the invention. Specifically, at 501, the
system 111, employing monitoring system 109, obtains
physiological data, including heart rate data. In turn, at
502, the system identifies the presence of arrhythmia
events (such as AF events) in this physiological data,
examining this data in time intervals. At 503, the system
assigns flags indicating the presence of arrhythmia
events and reports those flags--which represent a first
group of data--to the processing system. Similarly, at
504, the system identifies and reports physiological data,
such as ECG data, for a subset of the events identified
at 502 and reported at 503. Notably, the system, in this
implementation, need not report physiological data for
each flag assigned at 503, but need only report data as-
sociated with the most significant events identified at 502,
thereby minimizing the data sent to a CVT.

[0028] At 601, the CVT analyzes this data and reports
whether arrhythmia events have occurred, thereby gen-
erating a second group of data. The processing system
then determines (at 602), based on comparing time
stamps associated with each group of data, at least one
measure of correlation between the first group of data
and the second group of data. To illustrate, if enough of
the human-assessed events reported at 601 match the
events reported at 503, then the system determines that
the data is valid, that is, that there is a high positive pre-
dictivity for the identification of arrhythmia events. If such
a determination is made, the data associated with each
flag reported at 503 is pictographically presented in a
form such as FIG. 2 or FIG. 4. Significantly, in this imple-
mentation, while this pictographic representation can
contain all such data, the CVT need only review a subset
of this data. In short, the system achieves increased ac-
curacy in the presentation of information relating to ar-
rhythmia events while minimizing the data that the CVT
reviews.

[0029] The disclosed system and all of the functional
operations described and illustrated in this specification
can be implemented in digital electronic circuitry, or in
computer hardware, firmware, software, or in combina-
tions of the forgoing. Apparatus can be implemented in
a software product (e.g., a computer program product)
tangibly embodied in a machine-readable storage device
for execution by a programmable processor, and
processing operations can be performed by a program-
mable processor executing a program of instructions to
perform functions by operating on input data and gener-
ating output. Further, the system can be implemented
advantageously in one or more software programs that
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are executable on a programmable system. This pro-
grammable system can include the following: 1) at least
one programmable processor coupled to receive data
and instructions from, and to transmit data and instruc-
tions to, a data storage system; 2) at least one input de-
vice; and 3) at least one output device. Moreover, each
software program can be implemented in a high-level
procedural or object-oriented programming language, or
in assembly or machine language if desired; and in any
case, the language can be a compiled or an interpreted
language.

[0030] Also, suitable processors include, by way of ex-
ample, both general and special purpose microproces-
sors. Generally, a processor will receive instructions and
data from a read-only memory, a random access mem-
ory, and/or a machine-readable signal (e.g., a digital sig-
nal received through a network connection). Generally,
a computer will include one or more mass storage devic-
es for storing data files. Such devices can include mag-
netic disks, such as internal hard disks and removable
disks, magneto-optical disks, and optical disks. Storage
devices suitable for tangibly embodying software pro-
gram instructions and data include all forms of non-vol-
atile memory, including, by way of example, the following:
1) semiconductor memory devices, such as EPROM
(electrically programmable read-only memory); EEP-
ROM (electrically erasable programmable read-only
memory) and flash memory devices; 2) magnetic disks
such as internal hard disks and removable disks; 3) mag-
neto-optical disks; and 4) CD-ROM disks. Any of the fore-
going can be supplemented by, orincorporated in, ASICs
(application-specific integrated circuits).

[0031] To provide for interaction with a user (such as
the CVT), the system can be implemented on a computer
system having a display device such as a monitor or LCD
(liquid crystal display) screen for displaying information
to the user and a keyboard and a pointing device such
as a mouse or a trackball by which the user can provide
input to the computer system. The computer system can
be programmed to provide a graphical user interface
through which computer programs interact with users.
[0032] Finally, while the foregoing system has been
described in terms of particular implementations, other
embodiments are within the scope of the following claims.
For example, the disclosed operations can be performed
in a different order and still achieve desirable results.
Moreover, the system need not employ 10-minute inter-
vals; many different time intervals are possible (as is no
interval at all), including 1 minute, 30 second, and 30-
minute intervals. Indeed, because time intervals are not
required, the graphs of FIGS. 2 and 4 could be modified
to show continuous heart rate trend (accompanied by
corresponding AF data) rather than just specific instanc-
es of this trend. Further, while FIGS. 2 and 4 show ex-
amples of (among other things) pictographically present-
ing atrial fibrillation burden (one type of arrhythmia event
burden), one could present the same or similar informa-
tion for another type of arrhythmia event. In fact, one
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could employ both the format and procedures associated
with generating FIG. 2 or FIG. 4 (or a similar figure) to
pictographically present information related to a number
of different types of arrhythmia event burdens.

Claims
1. A machine-implemented method comprising:

identifying arrhythmia events in physiological
data obtained for a living being;

obtaining heart rate data for the living being;
characterized by

pictographically presenting, using a common
time scale, information regarding the heart rate
data during a defined time period and regarding
duration of arrhythmia activity, according to the
identified arrhythmia events, during the defined
time period such that heart rate trend is present-
ed with arrhythmia burden, wherein presenting
information comprises selectively presenting
the information based on a measure of correla-
tion between the identified arrhythmia events
and human-assessments of at least a portion of
the identified arrhythmia events.

2. The method of claim 1, wherein the arrhythmia
events are atrial fibrillation events.

3. The method of claim 2, wherein pictographically pre-
senting information comprises presenting informa-
tion regarding both incidence and duration of identi-
fied atrial fibrillation events during the defined time
period.

4. The method of claim 2 or claim 3 wherein the heart
rate data comprise information presented in beats-
per-minute.

5. The method of claim 4, wherein the heart rate data
comprise information presented in average beats-
per-minute and comprises information regarding
standard deviation of heart rate.

6. The method of any of claims 2 to 5, wherein picto-
graphically presenting information comprises pre-
senting heart rate trend juxtaposed with atrial fibril-
lation burden.

7. The method of any of claims 2 to 6, wherein picto-
graphically presenting information comprises pre-
senting heart rate trend and atrial fibrillation burden
on the same graph.

8. The method of any one of claims 2 to 6, wherein
pictographically presenting information comprises
presenting heart rate trend and atrial fibrillation bur-
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den on different graphs.

The method of any one of claims 2 to 8, wherein
identifying atrial fibrillation events comprises exam-
ining the physiological data in time intervals, and
identifying the intervals in which at least one atrial
fibrillation event has occurred, and wherein present-
ing information comprises displaying the identified
intervals in alignment with the information regarding
the heart rate data on the common time scale.

The method of any one of the preceding claims fur-
ther comprising receiving input specifying the de-
fined time period.

An article comprising a machine-readable medium
embodying information indicative of instructions that
when performed by one or more machines results in
operations comprising the steps of any one of claims
1to 10.

An apparatus comprising:

means for identifying arrhythmia events in phys-
iological data obtained for a living being;
means for obtaining heart rate data for the living
being; and

means for pictographically presenting, using a
common time scale, information regarding the
heart rate data during a defined time period and
regarding duration of arrhythmia activity, ac-
cording to the identified arrhythmia events, dur-
ing the defined time period such that heart rate
trend is presented with arrhythmia burden;
wherein the means for pictographically present-
ing information comprises means for selectively
presenting the information based on a measure
of correlation between the identified arrhythmia
events and human-assessments of at least a
portion of the identified arrhythmia events.

The apparatus of claim 12, wherein the arrhythmia
events are atrial fibrillation events.

The apparatus of claim 13, wherein the means for
pictographically presenting is capable of presenting
information regarding the atrial fibrillation events and
heart rate data for the living being, during a defined
time period, together with a common time scale if
the measure of correlation indicates a high positive
predictivity for the identification of atrial fibrillation
events during the defined time period.

Patentanspriiche

1.

Maschinenimplementiertes Verfahren, umfassend:
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Identifizieren von Arrhythmie-Ereignissen in von
einem Lebewesen erhaltenen physiologischen
Daten;

Erhalten von Herzfrequenzdaten von dem Le-
bewesen; gekennzeichnet durch
piktographisches Darstellen von Informationen
zu den Herzfrequenzdaten wahrend eines defi-
nierten Zeitraums und zu der Dauer von Arrhyth-
mie-Aktivitdt entsprechend den identifizierten
Arrhythmie-Ereignissen wahrend des definier-
ten Zeitraums unter Verwendung einer gemein-
samen Zeitskala, so dass der Herzfrequenzver-
lauf mit der Arrhythmielast dargestellt wird, wo-
bei das Darstellen von Informationen selektives
Darstellen der Informationen auf der Grundlage
eines Korrelationsmales zwischen den identifi-
zierten Arrhythmie-Ereignissen und menschli-
chen Beurteilungen wenigstens eines Teils der
identifizierten Arrhythmie-Ereignisse umfasst.

Verfahren gemaf Anspruch 1, wobei die Arrhythmie-
Ereignisse Vorhofflimmern-Ereignisse sind.

Verfahren gemafl Anspruch 2, wobei piktographi-
sches Darstellen von Informationen Darstellen von
Informationen sowohl zu dem Auftreten als auch zu
der Dauer von identifizierten Vorhofflimmern-Ereig-
nissen wahrend des definierten Zeitraums umfasst.

Verfahren gemaf Anspruch 2 oder Anspruch 3, wo-
bei die Herzfrequenzdaten in Schlagen pro Minute
dargestellte Informationen umfassen.

Verfahren gemafl Anspruch 4, wobei die Herzfre-
quenzdaten in mittleren Schlagen pro Minute darge-
stellte Informationen umfassen und Informationen
zu der Standardabweichung der Herzfrequenz um-
fassen.

Verfahren gemaf einem der Anspriiche 2 bis 5, wo-
bei piktographisches Darstellen von Informationen
Darstellen des Herzfrequenzverlaufs gegentber der
Vorhofflimmern-Last umfasst.

Verfahren gemaf einem der Anspriiche 2 bis 6, wo-
bei piktographisches Darstellen von Informationen
Darstellen von Herzfrequenzverlauf und Vorhofflim-
mern-Last in dem gleichen Schaubild umfasst.

Verfahren gemaf einem der Anspriiche 2 bis 6, wo-
bei piktographisches Darstellen von Informationen
Darstellen von Herzfrequenzverlauf und Vorhofflim-
mern-Last in verschiedenen Schaubildern umfasst.

Verfahren gemaf einem der Anspriiche 2 bis 8, wo-
bei Identifizieren von Vorhofflimmern-Ereignissen
Untersuchen der physiologischen Daten in Zeitinter-
vallen und ldentifizieren der Intervalle, in denen we-
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nigstens ein Vorhofflimmern-Ereignis stattgefunden
hat, umfasst und wobei das Darstellen von Informa-
tionen das Darstellen der identifizierten Intervalle an-
geglichen mit den Informationen zu den Herzfre-
quenzdaten auf der gemeinsamen Zeitskala um-
fasst.

Verfahren gemaR einem der vorstehenden Ansprii-
che, ferner umfassend das Empfangen einer Einga-
be, die den definierten Zeitraum spezifiziert.

Gegenstand, umfassend ein maschinenlesbares
Medium, das Informationen enthalt, die Anweisun-
gen anzeigen, die bei Ausfiihrung durch eine oder
mehrere Maschinen zu Arbeitsvorgangen fiihren,
die die Schritte gemaf einem der Anspriiche 1 bis
10 umfassen.

Vorrichtung umfassend:

Mittel zum Identifizieren von Arrhythmie-Ereig-
nisseninvon einemLebewesen erhaltenen phy-
siologischen Daten;

Mittel zum Erhalten von Herzfrequenzdaten von
dem Lebewesen; und

Mittel zum piktographisches Darstellen von In-
formationen zu den Herzfrequenzdaten wah-
rend eines definierten Zeitraums und zu der
Dauer der Arrhythmie-Aktivitdt entsprechend
den identifizierten Arrhythmie-Ereignissen wah-
rend des definierten Zeitraums unter Verwen-
dung einer gemeinsamen Zeitskala, so dass der
Herzfrequenzverlauf mit der Arrhythmielast dar-
gestellt wird;

wobei das Mittel zum piktographischen Darstel-
len von Informationen Mittel zum selektiven Dar-
stellen der Informationen auf der Grundlage ei-
nes Korrelationsmalles zwischen den identifi-
zierten Arrhythmie-Ereignissen und menschli-
chen Beurteilungen wenigstens eines Teils der
identifizierten Arrhythmie-Ereignisse umfasst.

Vorrichtung gemaR Anspruch 12, wobei die Arrhyth-
mie-Ereignisse Vorhoffimmern-Ereignisse sind.

Vorrichtung gemal Anspruch 13, wobei das Mittel
zum piktographischen Darstellen fahig ist, Informa-
tionen zu den Vorhofflimmern-Ereignissen und zu
den Herzfrequenzdaten fiir das Lebewesen wah-
rend eines definierten Zeitraums zusammen mit ei-
ner gemeinsamen Zeitskala darzustellen, wenn das
Korrelationsmald einen hohen positiven Vorhersa-
gewert zur ldentifikation von Vorhofflimmern-Ereig-
nissen wahrend des definierten Zeitraums anzeigt.
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Revendications

Procédé mis en oeuvre par machine comportant les
étapes consistant a :

identifier des événements arythmiques dans
des données physiologiques obtenues pour un
étre vivant ;

obtenir des données de rythme cardiaque pour
I’étre vivant ; caractérisé par les étapes con-
sistant a présenter de fagon pictographique, en
utilisant une échelle de temps commune, des
informations concernant les données de rythme
cardiaque pendant un laps de temps défini et
concernant la durée de activité d’arythmie,
d’aprés les événements arythmiques identifiés,
pendant le laps de temps défini de telle fagon
qu’une tendance de rythme cardiaque soit pré-
sentée avec la charge d’arythmie, la présenta-
tion des informations comportant les étapes
consistant a présenter sélectivement les infor-
mations sur la base d’'une mesure de corrélation
entre les événements arythmiques identifiés et
des appréciations humaines d’au moins une
partie des événements arythmiques identifiés.

Procédé selon la revendication 1, les événements
arythmiques étant des événements de fibrillation
auriculaire.

Procédé selonlarevendication 2, la présentation pic-
tographique d’informations comportant I'étape con-
sistant a présenter des informations concernant a la
fois I'incidence et la durée d’événements identifiés
de fibrillation auriculaire pendant le laps de temps
défini.

Procédé selon la revendication 2 ou la revendication
3, les données de rythme cardiaque comportant des
informations présentées en battements par minute.

Procédé selon la revendication 4, les données de
rythme cardiaque comportant des informations pré-
sentées en battements par minute moyens et com-
portant des informations concernant I'écart-type du
rythme cardiaque.

Procédé selon I'une quelconque des revendications
2 a5, la présentation pictographique d’informations
comportant I'étape consistant a présenter la tendan-
ce de rythme cardiaque juxtaposée avec la charge
de fibrillation auriculaire.

Procédé selon 'une quelconque des revendications
2 a 6, la présentation pictographique d’informations
comportant I'étape consistant a présenter la tendan-
ce de rythme cardiaque et la charge de fibrillation
auriculaire sur le méme graphique.
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Procédé selon I'une quelconque des revendications
2 a 6, la présentation pictographique d’informations
comportant I'étape consistant a présenter la tendan-
ce de rythme cardiaque et charge de fibrillation auri-
culaire sur des graphiques différents.

Procédé selon I'une quelconque des revendications
2 a 8, I'identification d’événements de fibrillation auri-
culaire comportant les étapes consistant a examiner
les données physiologiques dans des intervalles de
temps et aidentifier les intervalles au cours desquels
au moins un événement de fibrillation auriculaire
s’est produit, et la présentation d’informations com-
portant I'étape consistant a afficher les intervalles
identifiés en alignement avec les informations con-
cernantles données de rythme cardiaque surI'échel-
le de temps commune.

Procédé selon I'une quelconque des revendications
précédentes, comportant en outre I'étape consistant
a recevoir une entrée spécifiant le laps de temps
défini.

Article comportant un support lisible par machine
renfermant des informations indicatives d’instruc-
tions qui, lorsqu’elles sont exécutées par une ou plu-
sieurs machines, se traduisent par des opérations
comportant les étapes de I'une quelconque des re-
vendications 1 a 10.

Appareil comportant :

un moyen d’identification d’événements aryth-
miques dans des données physiologiques ob-
tenues pour un étre vivant ;

un moyen d’obtention de données de rythme
cardiaque pour I'étre vivant ; et

un moyen de présentation pictographique, en
utilisant une échelle de temps commune, d’in-
formations concernant les données de rythme
cardiaque pendant un laps de temps défini et
concernant la durée de activité d’arythmie,
d’aprés les événements arythmiques identifiés,
pendant le laps de temps défini de telle fagon
qu’une tendance de rythme cardiaque soit pré-
sentée avec la charge d’arythmie ;

le moyen de présentation pictographique d’in-
formations comportant un moyen servant a preé-
senter sélectivement les informations sur la ba-
se d’'une mesure de corrélation entre les événe-
ments arythmiques identifiés et des apprécia-
tions humaines d’au moins une partie des évé-
nements arythmiques identifiés.

Appareil selon la revendication 12, les événements
arythmiques étant des événements de fibrillation
auriculaire.
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14. Appareil selon larevendication 13, le moyen de pré-

sentation pictographique étant capable de présenter
des informations concernant les événements de fi-
brillation auriculaire et les données de rythme car-
diaque pour I'étre vivant, pendant un laps de temps
défini, conjointement avec une échelle de temps
commune si la mesure de corrélation indique une
prédictivité positive élevée pourl'identification d’évé-
nements de fibrillation auriculaire pendant le laps de
temps défini.
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