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(54) REMOTE PATIENT DATA MONITORING

(57) Method and system for analyzing patient data
transmitted from a patient device (1) to a healthcare cent-
er/professional (3) via a secured host server and com-
munication network, wherein the patient data are classi-

fied (2) into risk level categories based on their clinical
relevance, defined by certain criteria set by the health-
care center/professional (3).
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Description

Field of the invention

[0001] The invention relates to a method and a system
for monitoring healthcare services.

Background of the invention

[0002] A few specialized medical device companies
manufacture implantable cardiac devices for the diagno-
sis and therapy of cardiac rhythm diseases (hereafter
referred to as ’implant’ or ’implants’) that are capable of
automatically sending data to hospitals.
[0003] Health care professionals in these hospitals,
with certain permissions, may access this data on a se-
cured website without having to see the patient face-to-
face, unless they consider this to be necessary. The im-
plants are connected to the secured website through
monitoring devices sending the data to a database which
is hosted by the medical device company acting as the
host server. The database in the host server is accessible
by these healthcare professionals through the secured
website.
[0004] Medtronic is an example of a medical device
company manufacturing implants such as implantable
therapeutic cardiac devices e.g., pacemakers (IPGs), im-
plantable cardioverter defibrillators (ICDs) and implant-
able cardiac resynchronization therapy devices (CRTs)
as well as implantable diagnostic devices, e.g., LINQ, an
implantable cardiac monitoring system constantly re-
cording the ECG and the heart beats.
[0005] These implants, whether therapeutic or diag-
nostic, transmit patient data to a monitoring device which
is connected to a database (Carelink) hosted by Medtron-
ic acting as a data processor. The database is accessible
by the treating physicians and hospitals through the se-
cured website, i.e., Carelink. Medtronic enables the re-
mote connectivity between cardiac patients and treating
physicians and hospitals, and allows for data to transfer
from the patient to the physician and be stored on the
Medtronic server.
[0006] The vast majority of these data transmissions
from the patient’s implant to the hospital do not contain
any information that would require any clinical actions by
the treating physician. Studies related to the present in-
vention have shown that up to 80 % of the transmitted
data only confirm that the implant is working well and
around 20 % contain information that would trigger the
physician to take any clinical actions. Nevertheless, the
physician has to go through all the data transmitted to be
able to identify those data (20 %) where clinical actions
have to be taken. Consequently, the physician is spend-
ing a large amount of time assessing ’useless’ informa-
tion (up to 80%) with no or little clinical value.
[0007] An object of the present invention is to reduce
the time physicians and healthcare professionals are
spending on assessing these transmitted data and con-

sequently ’free’ up their time allowing them to use the
time for patients in need of attention (e.g., face-to-face
visits, surgical operations etc.)

Summary of invention

[0008] This object is achieved by a data analyzing serv-
ice classifying transmitted patient data based on their
clinical relevance using selected criteria (based on
agreed protocol with treating physicians) for assessing
their clinical relevance, whereupon the analyzed data are
provided through Carelink to the treating healthcare pro-
fessionals (e.g., physicians, cardiologists, neurologists)
in the hospital.
[0009] These triaging services include highlighting
those patients, based on agreed protocols with the treat-
ing physicians, that show clinically relevant cardiac data
to allow the treating physician to prioritize their clinical
actions and allow them to act quickly on urgent cases,
while reducing the time spent on those patients showing
non-relevant clinical or false-positive data, i.e. data show-
ing that the implant is working well. The analyzing/triaging
services also include prompt communication to health-
care professionals in the hospital about these urgent cas-
es through emails and/or phone calls, so that they can
react to them according to the treating physician’s judg-
ments.
[0010] The triaging services according to the present
invention have several advantages such as less time
spent by healthcare professionals reviewing CareLink
data, allowing them to use the time for patients in need
of attention (e.g. for implants, ablations, or face to face
visits). This would be achieved since around 80% of the
transmitted data is not clinically relevant, and without the
analyzing services according to the invention, the hospi-
tals would still have to screen all of the data. Thanks to
these analyzing services according to the invention, the
healthcare professionals can focus on the 20% of the
patient data that would require a prompt clinical judgment
and potential intervention.
[0011] A further advantage of the analyzing/triaging
services according to the invention is a significantly short-
er reaction time to clinically relevant data allowing the
deliverance of better quality of care for those patients
who would need urgent attention.

Brief description of the drawings

[0012]

Figure 1 is an illustration of the analyzing/triaging
services according to the present invention;

Figure 2 discloses certain classifications of transmis-
sions reviewed by a monitoring center using the
triaging services according to the invention.
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Description of the invention

[0013] In the following description a healthcare center
should be defined broadly as any hospital, healthcare
institution or health clinic etc. and healthcare profession-
als should be defined broadly as for example nurses,
physicians, cardiologists, neurologists, medical doctors
and other people entitled to make clinical assessments
and medical decisions related to patients. It should also
be realized that the implant according to the invention
would not necessarily need to be a cardiac device but
could be any type of communicative implantable device
in a human or animal body, e.g. implantable hearing or
visual aid, brain or spine implant etc.
[0014] Figure 1 discloses the communication system
between the patient’s implant (1) and the healthcare pro-
fessional (3) in a hospital. The implant (Device Diagnos-
tics) sends patient data through monitoring devices (not
shown) to a database which is hosted by the medical
device company (Medtronic). The database in the host
server is accessible by the healthcare professionals (3)
through the secured website (Carelink). One embodi-
ment of the invention resides in the intermediate analy-
sis/triaging step (2) in figure 1 in which these patient data
are analyzed by certified technicians, MDs or nurses,
hereafter referred to as ’technicians’. The technicians (2)
access the patient data in the database and classify the
data based on their clinical relevance using selected cri-
teria which are based on agreed protocol with the treating
hospital/healthcare professionals (3). These ana-
lyzed/triaged and classified patient data are then upload-
ed by the technicians in the database, whereupon the
triaged data will be accessible through the secured web-
site (Carelink) to the treating physicians in the hospital
(3).
[0015] In a preferred embodiment of the invention, the
patient data are classified by the triaging service (tech-
nicians - 2) in three categories based on the clinical rel-
evance of the data. The first category represents patient
data with low risk, the second category represents patient
data which is non-acute and the third category represents
patient data which is acute. It should be emphasized that
the classification of the patient data in these categories
is carried out by the triaging technicians using strict cri-
teria which are agreed upon by the treating hospital (3).
[0016] The first category with low risk carries data that
the implants are working as intended, i.e., all clinical pa-
tient data, e.g., heartbeats, amplitudes and configuration
in time and space of ECG’s QRS -complex etc. are within
the normal interval based on the patient’s age and other
patient specifics. Studies related to the invention have
shown that this category would represent around 80 %
of transmitted data (figure 2-green). This low risk cate-
gory could preferably be communicated to the healthcare
professional with a green color coding, and only once a
week in a single email, to notify physician about its low
risk.
[0017] The non-acute category contains data which

are clinically relevant, e.g., heartbeats or amplitudes and
configuration in time and space of ECG’s QRS-complex,
duration in time of heart arrhythmia etc. are slightly de-
viating from the normal interval based on the specifics of
the patient. This non-acute risk category should prefer-
ably be communicated to the healthcare professional
with a yellow color coding, and the following day in an
email, to notify the healthcare professional about the
higher risk. Studies according to the invention have
shown that this category represents less than 20 % of
the transmitted data (figure 2-yellow).
[0018] The acute category contains data which are
clinically very relevant, e.g., heartbeats or amplitudes
and configuration in time and space of ECG’s QRS-com-
plex are clearly outside the normal intervals (duration in
time of heart arrhythmia, tachycardia faster than pro-
grammed levels and a longer duration than programmed
levels, brady arrhythmia, brady cardia slower than pro-
grammed levels, AV block etc.) based on the specifics
and the age of the patient. This acute risk category should
preferably be communicated to the physician with a red
color coding to notify the physician about the acute risk.
For this acute risk category, an email should be sent to
the hospital and a phone call should be made during the
same day. Studies related to the present invention have
shown that this category represent around 1 % of trans-
mitted patient data (figure 2-red).
[0019] In a preferred embodiment of the present inven-
tion, these categories (’low risk’, ’non-acute’, ’acute’) are
communicated in prioritized emails by a traffic light cod-
ing, e.g., green, yellow and red. The green color coded
email representing the low risk situation would be sent
out once a week clustered in a single email, the yellow
color coded email representing the non-acute situation
would be sent out the next working day, and the red color
coded email representing the acute situation would be
sent out during the same working day.
[0020] In another embodiment of the present invention,
the triaging/analyzing step (2) is carried out by an ana-
lyzing machine/device, such as a computer, automatical-
ly classifying the patient data in low risk, non-acute and
acute categories based on the given criteria. The com-
puter will then assess the ECG diagram and other patient
data and based on the set criteria, will automatically cal-
culate and classify the data into the required risk level
categories. In addition the computer will take different
actions based on category levels, and if for example the
level is acute, the computer will send out a ’red color
coded’ email and make a phone call to the treating health-
care professional /physician within the required time limit.
[0021] In yet another embodiment the computer car-
ries out the analyzing step as set out above and classifies
the data into the required categories which is thereafter
checked by the analyzing technicians (2). In this embod-
iment the computer is only a support or a back-up tool
for the analyzing technicians enhancing the quality of the
overall assessment.
[0022] The above embodiments should be regarded
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as illustrative rather than restrictive, and it should be ap-
preciated that variations may be made in those embod-
iments by a person skilled in the art without departing
from the scope of the present invention as defined in the
following claims.

Claims

1. Method for analyzing patient data transmitted from
a patient device (1) to a healthcare center/profes-
sional (3) via a secured host server and communi-
cation network, characterized in that, said data are
classified (2) into risk level categories based on the
clinical relevance of said data, wherein said clinical
relevance is defined by certain criteria, and in that
said healthcare center/professional (3), based on
said risk level category of said data, makes a prior-
itized decision on the further medical treatment of
said patient.

2. Method according to claim 1, characterized in that,
an analyzing/triaging service (2) analyzes the data
in said host server and classifies it into said risk level
categories based on said criteria, the criteria of which
are set by said healthcare center/professional (3)
and/or said analyzing/triaging service (2).

3. Method according to claim 2, characterized in that,
said patient device is an implant (1) and in that said
analyzing/triaging service (2) accesses said patient
data from said host server, analyzes said data, clas-
sifies said data and uploads said data to said host
server, whereby said classified data on said host
server are accessible to said healthcare center/pro-
fessional (3) via a secured website.

4. Method according to any of claims 2 or 3, charac-
terized in that, said analyzing/triaging service (2),
based on said risk level category of said data (low,
non-acute, acute), contacts said healthcare cent-
er/professional via email and/or phone, wherein a
higher risk level (acute, non-acute) implies a more
urgent attention to the healthcare center/profession-
al (3).

5. Method according to any of claims 2 to 4, charac-
terized in that, said analyzing/triaging service (2)
consists of a team of technicians specialized in car-
rying out the analyzing/triaging services, e.g., ECG
technicians, medical doctors.

6. Method according to any of claims 2 to 4, charac-
terized in that, said analyzing/triaging service (2) is
a computer automatically analyzing and classifying
said data based on said criteria, wherein said com-
puter automatically uploads said classified data to
said host server, said classified data being accessi-

ble to said healthcare center/professional (3)
through said secured website.

7. Method according to any of the preceding claims,
characterized in that, a criterion for a low risk level
category corresponds to an ECG diagram in time
and amplitude space with a normal configuration
based on said patient’s age and other patient spe-
cifics, a criterion for the non-acute risk level category
corresponds to an ECG diagram in time and ampli-
tude space slightly deviating from the normal config-
uration based on said patient’s age and other patient
specifics, and a criterion for an acute situation cor-
responds to an ECG diagram in time and amplitude
space clearly deviating from the normal configura-
tion based on said patient’s age and other patient
specifics.

8. System for analyzing patient data transmitted from
a patient device (1) to a healthcare center/profes-
sional (3) via a secured host server and communi-
cation network, characterized by, an analyzing ap-
paratus (2) arranged to retrieve said data from said
host server, arranged to triage said data into risk
level categories based on certain criteria, and ar-
ranged to upload said triaged data into said host
server.

9. System according to claim 8, wherein said patient
device is an implant.

10. System according to claims 8 or 9, wherein said
criteria are defined by said healthcare center/profes-
sional (3).

11. System according to any of claims 8 to 10, wherein,
said apparatus automatically triages said data based
on said criteria, wherein if said apparatus recognizes
data containing an ECG diagram in time and ampli-
tude space with a normal configuration based on said
patient’s age and other patient specifics, said appa-
ratus classifies data as ’low risk’; if said apparatus
recognizes an ECG diagram in time and amplitude
space deviating from the normal configuration based
on said patient’s age and other patient specifics, said
apparatus classifies data as ’non-acute’; and if said
apparatus recognizes data containing an ECG dia-
gram in time and amplitude space clearly deviating
from the normal configuration based on said patient’s
age and other patient specifics, said apparatus clas-
sifies data as ’acute’.

12. System according to any of claims 8 to 11, wherein,
said apparatus,
based on said risk level categories of said data (low,
non-acute, acute), automatically contacts said
healthcare center/professional via email and/or
phone, wherein a higher risk level (acute, non-acute)
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implies a more urgent attention by said apparatus to
said healthcare center/professional (3).
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