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7 ABSTRACT

A system and method for analyzing cardiac data acquired
from a patient having an implant. The system can acquire
non-implant cardiac data and implant cardiac data from the
patient. The system can synchronize the non-implant cardiac
data and the implant cardiac data and can correlate the
non-implant cardiac data with the implant cardiac data to
determine a cardiac condition of the patient.
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SYSTEM AND METHOD FOR CORRELATING
IMPLANT AND NON-IMPLANT DATA

BACKGROUND OF THE INVENTION

[0001] A pacemaker’s main purpose is to analyze the
function of the heart’s electrical system and to keep the
electrical system operating properly. A pacemaker can pre-
vent the cardiac problems associated with slow heart
rhythms (e.g., congestive heart failure, fainting, death, etc.).
Pacemakers are necessary because, while there are many
medications that prevent the heart from operating too
quickly, there are only a few medications that can make the
heart operate more quickly. Pacemakers have become a
reliable means of helping people live longer and improve
their lifestyles despite having a slow heart thythm.

[0002] An automatic internal cardioverter defibrillator
(“AICD”) is an electronic device that is implanted in a
pocket formed in the chest wall that senses the heart’s
rhythm and can deliver a powerful shock to the heart. The
AICD automatically detects certain arrhythmias (e.g., ven-
tricular fibrillation, ventricular tachycardia, atrial fibrilla-
tion, etc.) and delivers a shock to the heart to terminate the
arrhythmia.

[0003] Both pacemakers and AICDs provide artificial
stimulation for the management of rhythm and/or improved
heart function. Both pacemakers and AICDs include elec-
tronic circuitry that stores information about the heart as it
monitors the heart rhythm and delivers therapy. Caregivers
can review this stored information by using a programmer or
interrogator that communicates with the pacemaker or AICD
through the skin. Caregivers are able to review the heart’s
rhythms, arrhythmia episodes, and device operation over a
period of time with the programmer or interrogator.

[0004] Conventionally, caregivers review the implant data
gathered by the programmer or interrogator independently
of other cardiac data available for the patient.

BRIEF DESCRIPTION OF THE INVENTION

[0005] In one embodiment, the invention includes a
method of analyzing cardiac data acquired from a patient
having an implant. The method comprises acquiring non-
implant cardiac data and implant cardiac data from the
patient, synchronizing the non-implant cardiac data and the
implant cardiac data, and correlating the non-implant car-
diac data with the implant cardiac data to determine a
cardiac condition of the patient.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1 illustrates a patient having an implant and
being connected to a patient monitoring system.

[0007] FIG. 2 is a schematic diagram of a system for
correlating implant and non-implant data according to one
embodiment of the invention.

[0008] FIG. 3 is a flow chart illustrating the operation of
the patient monitoring system according to one embodiment
of the invention.

[0009] FIG. 4 is a flow chart illustrating the operation of
the patient monitoring system according to another embodi-
ment of the invention.
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DETAILED DESCRIPTION

[0010] Before any embodiments of the invention are
explained in detail, it is to be understood that the invention
is not limited in its application to the details of construction
and the arrangement of components set forth in the follow-
ing description or illustrated in the following drawings. The
invention is capable of other embodiments and of being
practiced or of being carried out in various ways. Also, it is
to be understood that the phraseology and terminology used
herein is for the purpose of description and should not be
regarded as limited. The use of “including,”comprising” or
“having” and variations thereof herein is meant to encom-
pass the items listed thereafter and equivalents thereof as
well as additional items. The terms “mounted,”connected”
and “coupled” are used broadly and encompass both direct
and indirect mounting, connecting and coupling. Further,
“connected” and “coupled” are not restricted to physical or
mechanical connections or couplings, and can include elec-
trical connections or couplings, whether direct or indirect.

[0011] In addition, it should be understood that embodi-
ments of the nvention include both hardware and electronic
components or modules that, for purposes of discussion,
may be illustrated and described as if the majority of the
components were implemented solely in hardware. How-
ever, one of ordinary skill in the art, and based on a reading
of this detailed description, would recognize that, in at least
one embodiment, the electronic based aspects of the inven-
tion may be implemented in software. As such, it should be
noted that a plurality of hardware and software based
devices, as well as a plurality of different structural com-
ponents may be utilized to implement the invention. Fur-
thermore, and as described in subsequent paragraphs, the
specific mechanical configurations illustrated in the draw-
ings are intended to exemplify embodiments of the invention
and that other alternative mechanical configurations are
possible.

[0012] Generally, pacemakers and AICDs can be pro-
grammed in any suitable manner to accommodate the needs
of the patient. The pacemaker can be programmed wirelessly
using a hand-held programmer that communicates with the
pulse generator through the patient’s skin using radio fre-
quencies. For example, the following parameters can be
programmed: the strength and duration of the impulse
delivered to the heart muscle, the speed of the pacemaker,
and the time period between stimulating the atrium and the
ventricle.

[0013] Periodically, the pulse generator can be interro-
gated in order to download patient information and cardiac
data (e.g., electrocardiograms; “ECGs”) and in order to
monitor the operation of the pacemaker. The pulse generator
can also be reprogrammed to extend the battery life and/or
to adjust the operational parameters to accommodate
changes in the patient’s lifestyle.

[0014] Most electronic cardiac implants (e.g., pacemakers
and AICDs) acquire diagnostic and therapeutic information
and patient data. It should be noted that the invention is not
limited to pacemakers and AICDs. Rather, any electronic
cardiac implant can be utilized with the embodiments of the
invention. Caregivers for patients with electronic cardiac
implants can use information from a variety of sources to
monitor and treat the patient, including data acquired from
the implant, as well as from other sources. However, as the
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implant patient moves throughout the medical care system,
all caregivers may not have access to the implant data to
assist in making diagnostic and treatment decisions. In
contrast, other cardiac monitoring that acquires non-implant
data (e.g., bedside monitoring and resting 12-lead ECGs) is
used routinely in the medical care system, and the results are
generally readily available to most caregivers.

[0015] These other cardiac monitoring techniques can
record significant patient clinical events that are reflected in
the non-implant data. In some embodiments of the inven-
tion, the non-implant data can be correlated with the data
acquired by the electronic implant. The correlation of the
non-implant data and the implant data can increase the
usefulness of the patient’s overall data and can provide a
bigger clinical picture from which to make medical diag-
noses and treatment recommendations for the patient.

[0016] FIG. 1 illustrates a patient monitoring system 10
according to one embodiment of the invention that can be
connected to a patient 14 having an implant 18. The patient
monitoring system 10 can include, but is not limited to, one
or more medical devices, such as bedside monitors, ECG
machines, Holter monitors, etc. The patient 14 can be
connected to the patient monitoring system 10 via external
electrodes 22 that can be connected to the patient’s chest in
any suitable standard or non-standard ECG configuration.
The electrodes 22 can acquire one or more leads of the
patient’s ECG. Generally, at least two electrodes 22 must be
positioned on the patient’s chest to acquire one lead of ECG
data. If the patient 14 is experiencing chest pain or other
heart-related symptoms, caregivers can prescribe various
tests using the data acquired by the electrodes 22 to diagnose
the patient’s cardiac problems. For example, the patient 14
can undergo a standard or non-standard ECG test, a stress
test, a stress-echo test, a stress-nuclear test, and/or other
medical test procedures to diagnose any cardiac problems.
The patient 14 can also undergo other cardiac tests that do
not use the external electrodes 22 to acquire data, such as
cardiac catheterization procedures and electrophysiology
studies.

[0017] As shown schematically in FIG. 2, the patient
monitoring system 10 can include a software program 26.
The software program 26 can include a data acquisition
module 30 and an analysis module 34. The data acquisition
module 30 can acquire clinical data from the patient 14 and
can transmit the clinical data to the analysis module 34. The
analysis module 34 can analyze the clinical data received
from the data acquisition module 30. In some embodiments,
as shown in FIG. 2, the data acquisition module 30 can be
included in the patient monitoring system 10. In other
embodiments, the data acquisition module 30 can be inde-
pendent of the patient monitoring system 10 and can be
connected to the patient monitoring system 10 via a hard-
wired or wireless connection.

[0018] The patient monitoring system 10 can also include
hardware, such as a processor, I/O interfaces, and storage
devices or memory. In addition, the patient monitoring
system 10 can include input devices (such as a keyboard and
a mouse) and output devices (such as a monitor). The patient
monitoring system 10 can further include peripherals (such
as a printer and a scanner). The patient monitoring system 10
can still further include other software, such as a display
application.
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[0019] As shown in FIG. 2, the patient monitoring system
10 can include a receiver 38 for receiving clinical data from
a wireless device 42 or directly from the implant 18. The
patient monitoring system 10, the wireless device 42, and/or
the electrical implant 18 can include any suitable software
and/or hardware (not shown) to communicate wirelessly
with one another.

[0020] One or both of the patient monitoring system 10
and the wireless device 42 can include a transmitter 44 that
can periodically transmit a polling signal in order to deter-
mine if any patient in the vicinity has an implant 18. The
polling signal can cause the implant 18 to begin transmitting
data that can be received by the receiver 38 and/or wireless
device 42. In some embodiments, if the receiver 38 or
wireless device 42 receives a signal from the implant 18, the
software program 26 can automatically detect that the
patient 14 has an implant 18 and can initiate the data
acquisition module 30 of the patient monitoring system or
the wireless device 42 to begin acquiring data from the
implant 18. As a result, when a patient 14 enters a room with
the patient monitoring system 10, the patient monitoring
system 10 can automatically detect that the patient 14 has an
implant 18 and can begin acquiring clinical data from the
implant 18.

[0021] The patient monitoring system 10 can include a
plurality of systems, modules, and/or components that can
communicate over a network 46 (as shown schematically in
FIG. 2). The patient monitoring system 10 can communicate
with other devices (not shown), such as other medical
devices, computer terminals, servers, and databases, via the
network 46. The network 46 can be built according to any
networking technology or topology or combinations of
technologies and topologies and may include multiple sub-
networks, Connections between the patient monitoring sys-
tem 10 and the other devices (not shown) can be made
through local area networks (“LANs”), wide area networks
(“WANS”), public switched telephone networks (“PSTNs”),
intranets, the Internet, and other networks. In a hospital or
medical care facility, communication between the patient
monitoring system 10 and the other devices (not shown) can
be made through the Health Level Seven (“HL7”) protocol
with any version and/or other required protocol. HL7 is a
standard protocol which specifies the implementation of
interfaces between two computer applications (sender and
receiver) from different vendors for electronic data exchange
in health care environments. HL7 allows health care insti-
tutions to exchange key sets of data from different applica-
tion systems. Specifically, HL7 defines the data to be
exchanged, the timing of the interchange, and the commu-
nication of errors to the application. The formats are gen-
erally generic in nature and can be configured to meet the
needs of the two applications involved.

[0022] In one embodiment of the invention, the data
acquisition module 30 of the patient monitoring system 10
can acquire data from the electrodes 22 and data from the
implant 18 at the same time. The data can be in the form of,
but is not limited to, measurements, waveforms, raw data,
processed data, numerical representations, time periods, etc.
The implant and non-implant data can include, but is not
limited to, one or more of the following: heart rate; blood
oxygen saturation; blood pressure; respiration rate; body
temperature; ECG data; QRS duration; Q and R wave
amplitude and duration; T-wave amplitude, duration, polar-
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ity, and alternans; Q-T angle; autonomic turbulence; heart
rate variability; wall motion abnormalities; ejection fraction;
electrical gradient across the ventricular wall; depolarization
time; repolarization time; timing and coupling intervals;
cardiac output; pacing protocol, energy consumption,
patient activity; etc.

[0023] In some embodiments, the data acquisition module
30 can acquire data from the electrodes 22 and data from the
implant 18 in real-time. The data acquired from the implant
18 can be transmitted wirelessly from the implant 18 to the
patient monitoring system 10 or to the wireless device 42. If
the implant data is transmitted to the wireless device 42, the
implant data can be transmitted or downloaded from the
wireless device 42 to the patient monitoring system 10,
either wirelessly or with the appropriate hardware.

[0024] Alternatively, if the data is not analyzed andfor
reviewed in real-time, the patient monitoring system 10 can
assign to the data the date and time when the data was
acquired by use of an internal timing system, such as an
atomic clock. The implant and non-implant data can be
saved and reviewed by caregivers at a later time. When the
implant and non-implant data is to be analyzed and
reviewed, the implant data can be time-synchronized with
the non-implant data by the patient monitoring system 10
based on the date and time when the implant and non-
implant data was acquired. In other embodiments, if implant
and non-implant data was not acquired during the same date
and time, the implant data can be aligned with the non-
implant data according to one or more fiducial points (e.g.,
QRS complexes).

[0025] After the implant and non-implant data has been
acquired by the data acquisition module 30, the data can be
transmitted to the analysis module 34. The analysis module
34 can use a correlation algorithm to correlate the implant
data to the non-implant data. The correlation algorithm can
be based on a statistical or linear regression model or any
other suitable mathematical technique. The results of the
correlation algorithm can provide a signature pattern 50,
which can be compared with other data and/or other signa-
ture patterns previously acquired from the patient 14. The
signature pattern 50 can also be stored in the patient moni-
toring system 10 and/or in any suitable database (not shown)
connected to the network 46. The signature pattern 50 can be
used to determine whether a cardiac event has occurred in
the patient 14 and/or how the implant 18 reacted to or was
affected by the cardiac event. The signature pattern 50 can
also be used to determine the effectiveness of the current
treatment, to determine whether a new diagnosis is war-
ranted, and/or to recommend a new treatment for the patient
14.

[0026] In addition, the signature pattern 50 can be used to
determine the point at which treatment was applied to the
patient 14 and the effect the treatment had on the patient’s
implant and non-implant data. In other words, the signature
pattern 50 can be used to identify when and to reflect the
effectiveness of treatment or therapy, such as artificial vagal
stimulation, artificial hormonal stimulation, artificial cardiac
pacing, artificial airway stimulation, defibrillation, and car-
diac resynchronization.

[0027] If time-synchronized implant data is not available
or cannot be obtained, non-implant data can be acquired and
compared to a previously-acquired implant data signature
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pattern 50. The previously-acquired implant data that was
used to generate the implant data signature pattern 50 can
generally also be recognized in the non-implant data. For
example, artificial stimulation of R waves at specified vary-
ing intervals by the implant 18 can be recognized in the
non-implant data.

[0028] In one example situation, the patient 14 may be in
an electrophysiology lab undergoing tests in which arrhyth-
mias and other cardiac conditions are electrically provoked
and measured to obtain a signature pattern S0. In this case,
the signature pattern 50 can identify the event that was
provoked and can reflect the reaction of the implant 18. Both
implant and non-implant data can be acquired in real-time
while the patient 14 is in the electrophysiology lab and can
be reviewed by caregivers on a display of the patient
monitoring system 10. The implant and non-implant data
acquired can show a different perspective, and thus, a
potentially different diagnosis and treatment recommenda-
tion than if data from only the implant or data from only the
non-implant source was reviewed by the caregivers.

[0029] 1In another example situation, the patient 14 may be
undergoing a stress test (pharmaceutical or conventional),
which can provoke clinical conditions that can be measured
to obtain a signature pattern 50. In yet another example
situation, the implant 18 can provoke clinical conditions,
such as artificial pacing of the heart at a rapid rate. This
event can provide a signature pattern 50 specifically reflect-
ing that the implant 18 was artificially pacing the heart. In
still another example situation, the implant 18 can obtain
certain measurements, such as autonomic turbulence, via a
pacing protocol with shorter or longer coupling intervals. In
general, the signature patterns 50 in any of these example
situations can be stored and used as future references to
which subsequently-acquired data can be compared to deter-
mine the functionality of the implant 18 and/or to detect
changes in the patient’s cardiovascular system.

[0030] In general, the criteria for the detection of discases
and the prediction of poor outcomes based only on non-
implant data are well established. Based on certain symp-
toms, caregivers can order specific tests to be performed on
the patient 14. The results of those tests, (i.c., the non-
implant data only), can be analyzed and reviewed by the
caregivers to detect the presence of disease, to detect
whether a certain cardiac event occurred, to determine a
diagnosis, and to recommend treatment or other tests. How-
ever, criteria for the detection of diseases and the prediction
of poor outcomes based on only implant data are vet to be
established.

[0031] Acquiring and correlating implant and non-implant
data using the patient monitoring system 10 can provide a
basis for establishing criteria for the diagnosis and treatment
of disease based on implant data only. For example, if a
certain ECG pattern acquired in non-implant data is known
to represent S-T elevation and requires treatment X, the
ECG pattern acquired from the implant 18 at the same time
must also represent S-T elevation and must also require
treatment X. In other words, the implant and non-implant
data can be correlated to establish that the ECG pattern
acquired with the implant 18 also represents S-T elevation
and also requires treatment X. The process of comparing
known criteria based on non-implant data with unknown
criteria based on implant data can help develop criteria for
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implant data only. According to one embodiment of the
invention, the patient’s implant 18 can be interrogated and
the implant data can be compared to now known criteria in
order to determine a diagnosis, recommend treatment, and
detect whether the implant 18 is operating properly.

[0032] In addition, each patient 14 can develop over time
individual known criteria and patterns for certain discases
based on implant data only. Each time the implant 18 is
interrogated, the implant data can be compared to the
patient’s known criteria and patterns to detect whether the
disease state has changed, whether the patient’s cardiovas-
cular system has changed, or whether the implant 18 has
modified its own operation.

[0033] In some embodiments, by correlating implant and
non-implant data, known criteria and patterns for implant
data only can be developed for any one or more of the
following: QRS duration (paced or non-paced beats), mor-
phology, and polarity; Q or R-wave amplitude and duration,
T-wave amplitude, duration, polarity, and alternans; Q-T
angle; wall motion abnormalities; ejection fraction; etc.

[0034] Correlating implant and non-implant data can also
be used to improve the therapy provided by the implant 18
for subsequent events or for recommending alternative treat-
ment strategies that can be provided by the implant 18.
Non-implant data acquired in relation to an onset of implant
therapy can be used to better identify a cardiac problem or
disease. For example, non-implant data can identify a car-
diac problem with timing interval, focus, re-entrant pathway,
or bypass track that caused the implant 18 to provide therapy
to the patient 14. The caregiver can change one or more
settings on the implant 18 or provide other therapy, such as
electrophysiology ablation, to treat the cardiac problem. The
problem may not have been detected if the caregiver could
review only the implant data or only the non-implant data.
However, by reviewing the correlation of the implant data
and the non-implant data, the caregiver can determine
whether the therapy supplied by the implant 18 was effec-
tive.

[0035] Non-implant data can also be used to trend and
identify predictors for therapy that can be provided by the
implant 18. For example, the patient monitoring system 10
can trend and identify predictors including one or more of
QRS duration (paced or non-paced beats), heart rate vari-
ability, QT prolongation, late potentials, T-wave abnormal-
ity, PR interval prolongation, QRS conduction defects,
P-wave conduction defects, repolarization abnormalities,
etc. By reviewing correlated implant and non-implant data,
the caregiver can identify problems that led to the therapy
provided by the implant 18. In one embodiment, the patient
monitoring system 10 can use correlated implant and non-
implant data to provide the placement and settings for a
bi-ventricular pacemaker in relation to such values as wall
motion, ¢jection fraction, cardiac output, renal function, ete.

[0036] FIG. 3 illustrates one embodiment of the method
of the invention. The patient monitoring system 10 can
initiate (at 100) the software program 26 to acquire (at 102)
data from the patient 14 with the data acquisition module 30.
The data acquisition module 30 can acquire non-implant
data from the patient 14 via the electrodes 22 and implant
data from the patient 14 via the wireless device 42 and/or the
receiver 38.

[0037] The analysis module 34 can receive the data and
can analyze and correlate (at 104) the implant and non-
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implant data. The correlated data (i.e., the signature patterns
50), the implant data, and/or the non-implant data can be
displayed by the patient monitoring system 10 using a
compulter terminal or any monitor capable of displaying (at
108) data. The computer terminal or display monitor can be
remote from the patient monitoring system 10. The corre-
lated, implant, and/or non-implant data can also be printed
(at 108) at a printer.

[0038] FIG. 4 illustrates another embodiment of the
method of the invention. The patient monitoring system 10
can initiate (at 120) the software program 26 to display (at
124) stored data that was previously acquired from the
patient 14 with the data acquisition module 30. The data
acquisition module 30 can acquire non-implant data from
the patient 14 via the electrodes 22 and implant data from the
patient 14 via the wireless device 42 and/or the receiver 38.
The implant data and the non-implant data can be stored in
a database or a server connected directly or via the network
46 to the patient monitoring system 10 or the data acquisi-
tion module 30.

[0039] If the implant data and non-implant data are not
acquired and/or analyzed at the same time, the caregiver can
select (at 128) the specific patient data that has been stored
in the database or server for review. The software program
26 can synchronize (at 132) the implant data and non-
implant data via time-synchronization techniques and/or
alignment alignment techniques (e.g., fiducial points). After
the implant and non-implant data has been synchronized, the
analysis module 30 can receive the data and can analyze and
correlate (at 136) the implant and non-implant data. The
correlated data (i.e., the signature patterns 50), the implant
data, and/or the non-implant data can be displayed (at 140)
by the patient monitoring system 10 using a computer
terminal or any monitor capable of displaying data. The
computer terminal or display monitor can be remote from
the patient monitoring system 10. The correlated, implant,
and/or non-implant data can also be printed (at 140) at a
printer.

[0040] Various features and advantages of the invention
are set forth in the following claims.

What is claimed is:

1. A method of analyzing cardiac data acquired from a
patient having an electronic cardiac implant, the method
comprising;

acquiring non-implant cardiac data from the patient;
acquiring implant cardiac data from the implant;

synchronizing the non-implant cardiac data and the
implant cardiac data; and

correlating the non-implant cardiac data with the implant
cardiac data to determine a cardiac condition of the
patient.

2. The method of claim 1 and further comprising selecting
the non-implant cardiac data and the implant cardiac data to
be correlated.

3. The method of claim 1 and further comprising assign-
ing at least one of a date and a time to at least one of the
non-implant cardiac data and the implant cardiac data.

4. The method of claim 3 and further comprising time-
synchronizing the non-implant cardiac data and the implant
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cardiac data based on at least one of the date and time
assigned to the non-implant cardiac data and the implant
cardiac data.

5. The method of claim 1 and further comprising aligning
the non-implant cardiac data and the implant cardiac data
based on at least one fiducial point.

6. A method of determining a cardiac treatment for a
patient having an electronic cardiac implant, the method
comprising:

acquiring non-implant cardiac data from the patient;
acquiring implant cardiac data from the implant;

correlating the non-implant cardiac data and the implant
cardiac data to generate a signature pattern; and

analyzing the signature pattern to determine a cardiac

treatment for the patient.

7. The method of claim 6 and further comprising com-
paring the signature pattern with subsequently-acquired
patient data to determine effectiveness of a current treat-
ment.

8. The method of claim 6 and further comprising display-
ing the non-implant cardiac data and the implant cardiac
data on a display monitor while a clinical condition is
provoked to determine the effect of the provoked condition
on the non-implant cardiac data and the implant cardiac data.

9. The method of claim 6 and further comprising syn-
chronizing the non-implant cardiac data and the implant
cardiac data.

10. A method of developing criteria for a diagnosis of a
cardiac condition in a patient having an electronic cardiac
implant, the method comprising:

acquiring non-implant cardiac data from the patient;
acquiring implant cardiac data from the implant;

synchronizing the non-implant cardiac data and the
implant cardiac data;

correlating the non-implant cardiac data and the implant
cardiac data to generate a signature pattern;

assigning a diagnosis of a cardiac condition to the signa-
ture pattern;

storing the signature pattern; and

comparing the stored signature pattern to subsequently-
acquired implant cardiac data to diagnose the cardiac
condition based on implant cardiac data only.
11. The method of claim 10 and further comprising
selecting the non-implant cardiac data and the implant
cardiac data to be correlated.
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12. The method of claim 10 and further comprising
assigning at least one of a date and a time to the non-implant
cardiac data and the implant cardiac data.

13. The method of claim 12 and further comprising
time-synchronizing the non-implant cardiac data and the
implant cardiac data based on at least one of the date and
time assigned to the non-implant cardiac data and the
implant cardiac data.

14. The method of claim 10 and further comprising
aligning the non-implant cardiac data and the implant car-
diac data based on at least one fiducial point.

15. A patient monitoring system for analyzing cardiac
data acquired from a patient having an electronic cardiac
implant, the system comprising:

a transmitter that generates a polling signal;

a receiver that receives implant data when the implant
responds to the polling signal; and

a software program embodied by a computer-readable
medium, the software program including

a data acquisition module that acquires implant cardiac
data from the implant and non-implant cardiac data
from the patient, and

an analysis module that correlates the implant cardiac
data and the non-implant cardiac data and generates
a signature pattern based on the correlation.

16. The system of claim 15 and further comprising a
wireless device operable to interrogate the implant, receive
the implant cardiac data, and transmit the implant cardiac
data to the receiver.

17. The system of claim 15 and further comprising a
network wherein the patient monitoring system is adapted to
communicate with additional devices that are connected to
the network.

18. The system of claim 17 wherein the data acquisition
module acquires via the network implant cardiac data and
non-implant cardiac data stored in the additional devices.

19. The system of claim 15 and further comprising
displaying at least one of the non-implant cardiac data, the
implant cardiac data, and the signature pattern on a display
monitor remote from the patient monitoring system.

20. A method of determining a cardiac treatment for a
patient having an electronic cardiac implant, the method
comprising;

acquiring patient data;

acquiring implant data from the implant; and

correlating the patient data and the implant data to deter-
mine a cardiac treatment for the patient.
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