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SYSTEM AND METHOD FOR
PHYSIOLOGICAL MONITORING
BACKGROUND

[0001] 1. Technical Field
[0002] Embodiments of the invention relate generally to

patient monitoring and, more specifically, to a system and
method of automatically adjusting event detection and alarm
generation sensitivity settings of a patient monitoring system.
[0003] 2. Discussion of Art

[0004] Patient monitoring systems include electronic
monitoring devices designed to display physiological infor-
mation about a patient. Flectrocardiogram (ECG), electroen-
cephalogram (EEG), plethysmographic signals, and signals
related to blood pressure, temperature, and respiration repre-
sent typical physiological information contained in monitor-
ing devices. Patient monitoring systems are typically also
furnished with alarming functionality to alert clinicians of
important physiological events that may impact a patient
being monitored. Such systems maintain alarm configuration
settings that are used to determine when an alarm event is
triggered by the devices.

[0005] As will be readily appreciated, the sensitivity of the
event detection and alarm generation mechanism is a key
attribute of patient monitoring systems because insufficient
sensitivity can result in missed events, and overly sensitive
systems can lead to alarm fatigue. Alarm fatigue is the con-
dition in which clinicians at medical institutions become
desensitized to clinical alarms because of the high probability
that the alarms are not of actual clinical significance. Most
event detection systems, therefore, provide a sensitivity set-
ting to allow clinical users to tune the detection in a way that
gives the desired clinical performance for each patient. For
example, the alarm configuration settings typically include
threshold limits and priority levels that can be customized by
the clinicians or caregivers based on the acuity of the patient
and monitoring needs. Clinicians typically desire more sen-
sitive event detection when dealing with acute patients, and
they are willing to reduce the sensitivity in favor of fewer
alarms for patients who are less acute. However, clinicians
may sometimes ignore these manually adjustable sensitivity
controls and instead rely on the default settings, or forget to
adjust the sensitivity controls on a periodic basis as the
patient’s condition changes; therefore, existing systems may
not perform as well as they could.

[0006] In view of the above, it is desirable to provide a
system and related method that is configured to automatically
prompt a user to adjust, or to automatically adjust, the event
detection and alarm generation sensitivity settings ofa patient
monitoring system.

BRIEF DESCRIPTION

[0007] In an embodiment, a method of adjusting event
detection and alarm generation sensitivity settings ofa patient
monitoring system is provided. The method includes the steps
of receiving physiological information from a patient, deter-
mining an acuity level of the patient in dependence upon the
physiological information received, and at least one of auto-
matically updating a sensitivity setting for a system action in
dependence upon the determined acuity level of the patient or
prompting a user to manually update the sensitivity setting for
the system action in dependence upon the determined acuity
level.
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[0008] Inanembodiment,a method of physiological moni-
toring utilizing a patient monitoring system is provided. The
method includes the steps of determining an acuity level of a
patient in dependence upon physiological information of the
patient, and automatically adjusting one of an event detection
sensitivity level and an alarm generation sensitivity level of
the patient monitoring system in dependence upon the deter-
mined acuity level of the patient.

[0009] Inanembodiment,asystem for monitoring a patient
is provided. The system includes at least one device con-
nected to the patient and configured to obtain physiological
information from the patient, and a control unit electrically
connected to the at least one device. The control unit is con-
figured to determine an acuity level of the patient in depen-
dence upon the physiological information and to automati-
cally adjust one of an event detection sensitivity level and an
alarm generation sensitivity level in dependence upon the
determined acuity level of the patient.

DRAWINGS

[0010] The present invention will be better understood
from reading the following description of non-limiting
embodiments, with reference to the attached drawings,
wherein below:

[0011] FIG. 1 is a schematic illustration of a system for
physiological monitoring of a patient according to an
embodiment of the present invention.

[0012] FIG. 2 is a functional block diagram for automatic
physiological alarm sensitivity control according to an
embodiment of the present invention.

[0013] FIG. 3 is a flowchart illustrating a method of physi-
ological monitoring utilizing a patient monitoring system,
according to an embodiment of the present invention.

DETAILED DESCRIPTION

[0014] Reference will be madebelow in detail to exemplary
embodiments of the invention, examples of which are illus-
trated in the accompanying drawings. Wherever possible, the
same reference characters used throughout the drawings refer
to the same or like parts. As used herein, “electrical contact,”
“electrical communication” and “electrically coupled”
means that the referenced elements are directly or indirectly
connected such that an electrical current may flow from one to
the other. The connection may include a direct conductive
connection (i.e., without an intervening capacitive, inductive
or active element), an inductive connection, a capacitive con-
nection, and/or any other suitable electrical connection. Inter-
vening components may be present. As used herein, “auto-
matic” or “automatically” means without manual
intervention, control or influence from a clinical user. While
embodiments of the present invention are described in con-
nection with a patient monitoring system that is configured to
adjust event detection and alarm generation sensitivity set-
tings in dependence upon a determined acuity level of a
patient, the system is not so limited in this regard. In particu-
lar, the system may be equally applicable to the monitoring of
a subject, more generally. As used herein, “subject” means a
person, animal or other entity that is capable of providing
feedback regarding bodily or other parameters of such per-
son, animal or entity. Moreover, the system may be config-
ured to determine any condition of such person, animal or
entity including, but not limited to, an acuity level of such
person, animal or entity, and to adjust the event detection and
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alarm generation sensitivity setting in dependence upon any
such determined condition. As also used herein, “acuity
level” means the level of sickness or the level of severity of an
illness or condition.

[0015] Referring now to FIG. 1, a patient monitoring sys-
tem 10 for monitoring a subject or patient 12 1s illustrated. As
will be readily appreciated, the monitoring system 10 nor-
mally acquires a plurality of physiological channel signals 14
from the patient 12 via sensors (not shown), where one physi-
ological channel signal corresponds to one measurement
channel. The channel signals 14 typically comprise several
types of signals, such as ECG, EEG, EMG, blood pressure,
respiration, pulse, temperature and plethysmographic sig-
nals.

[0016] Basedonthe raw real-time physiological signal data
obtained from the subject 14, a plurality of physiological
parameters may be derived, each physiological parameter
being calculated from the waveform data of one or more of the
physiological channel signals acquired from the subject. The
physiological parameter may represent a waveform signal
value determined over a predefined period of time, although
the physiological parameter is typically a distinct parameter
derived from one or more measurement channels, such as
heart rate derived from one or more ECG channel signals or a
SpO, value derived from one or more plethysmographic
channel signals. In an embodiment, the physiological param-
eters may include heart rate, heart rate variability, ST segment
measurements, respiration rate, pulse rate, oxygen saturation,
systolic, diastolic and/or mean blood pressure, entropy, seda-
tion and the like.

[0017] The physiological channel signals 14 acquired from
the subject 12 are supplied to a control and processing unit 16
through a pre-processing stage (not shown) comprising tvpi-
cally an input amplifier and a filter, for example. The control
and processing unit 16 converts the signals into digitized
format for each measurement channel. The digitized signal
data may then be stored in the memory 18 of the control and
processing unit 16. In an embodiment, the digitized signal
data is utilized by parameter algorithms 20 adapted to record,
when executed by the control and processing unit 16, the time
series of the physiological parameters to be monitored. The
obtained time series of the physiological parameters may be
stored in the memory 18. Moreover, the parameter algorithms
20 of the control and processing unit 16 process the digitized
signal data and measurements to identify past, current or
future occurrence of physiological events.

[0018] Generally, each physiological parameter may be
assigned one or more alarm limits and/or pattern or condition
limit to alert the nursing staff when the parameter reaches or
crosses the alarm limit and/or a certain pattern of physiologi-
cal activity is detected or sensed. For example, a physiologi-
cal parameter, such as heart rate, may be assigned multiple
alarm levels of increasing priority/severity and alarm escala-
tion may be used to escalate a low level alarm to the next level
of priority/severity, if the low level alarm persists and/or goes
unacknowledged long enough. In an embodiment, the control
and processing unit 16 includes an alarm generator for noti-
fying a clinical user with an appropriate alarm signal when a
monitored parameter reaches or exceeds the preset alarm
limit for such parameter.

[0019] In particular, in an embodiment, the control and
processing unit 16 uses a signal monitoring algorithm 22 to
monitor the successive values of the parameter and to detect
events and to generate alarms based on the parameter values.
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This typically involves comparison of the parameter values
with at least one alarm limit stored in memory 18 to detect
whether an alarm is to be raised. When a crossing of'an alarm
limit is detected, the control and processing unit 16 may
inform the clinician of the alarm.

[0020] In addition to identifying past, current and future
occurrences of physiological events, the control and process-
ing unit 16 of the system 10 is configured to estimate patient
acuity from the digitized physiological signal data and mea-
surements utilizing an acuity estimation algorithm 24. These
data and measurements may be the same or different physi-
ological signals and measurements as those that are utilized to
detect physiological events. In an embodiment, the acuity
estimation algorithm 24 utilizes measured heart rate variabil-
ity to determine the patient’s acuity, as heart rate variability
has been shown to correlate to a patient’s healthy ability to
compensate for physiological disturbances.

[0021] In an embodiment, various means for estimating
patient acuity may be utilized by the acuity estimation algo-
rithm 24 of the control and processing unit 16. For example,
any rule-based scoring systems or commercial available sys-
tems known in the art to determine the degree of illness of a
patient may be utilized by the control and processing unit 16
to estimate patient acuity, such as Early Warning Score,
Modified Early Warning Score and Rothman Index™.
[0022] With further reference to FIG. 1, the control and
processing unit 16 may include a sensitivity control algorithm
26 which is configured to determine the sensitivity level to be
applied to one or more of the parameter values with respect to
the detection of physiological events by the system 10 and/or
the generation of alarms by the system. In particular, the
sensitivity control algorithm is configured to determine the
optimal alarm limit or event detection limit for the various
parameters being measured, and to adjust such limit within
memory 18. In am embodiment, the derivation of the sensi-
tivity level from acuity level may be accomplished utilizing
various methods including, but not limited to, empirical, rule
based and learning methods.

[0023] In an embodiment, the control and processing unit
may include a morphology determination and monitoring
algorithm 28 to determine and monitor signal morphology.
The control and processing unit is further configured to con-
trolthe display unit(s) 30 of the system. Interaction with users
of the apparatus/system may occur through user interface 32.
[0024] With reference to FIG. 2, an automatic physiologi-
cal alarm sensitivity control block diagram 100 utilized by the
system 10 is illustrated. As discussed above, physiological
signals are acquired and parameters are measured from a
patient 110 at block 120. These signals and parameters are
acquired and measured through the use of various medical
devices and apparatuses connected to the patient, as indicated
previously. One or more of the physiological signals and
parameters and measurements are utilized to detect physi-
ological events and to generate an alarm if the signals and
measurements exceed preset levels, a block 130 and 140,
respectively. The detection of a physiological event or the
generation of an alarm or alert may then be communication to
a clinical user at block 150. While the system 10 is operating
by continuously or intermittently monitoring a patient, the
preset levels for event detection and alarm generation may be
adjusted in dependence upon the patient’s acuity in real-time.
In connection with this, at block 150, one or more of the
physiological signals and parameters from block 120 are
utilized to estimate patient acuity in real-time. Depending
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upon the estimated level of patient acuity, the preset levels for
event detection and alarm generation stored in memory may
be automatically adjusted without requiring input from the
clinical user 150. As will be readily appreciated, alarm or
event detection threshold levels may be set for one or more of
the physiological parameters, including heart rate, heart rate
variability, ST segment measurements, respiration rate, pulse
rate, oxygen saturation, systolic, diastolic and/or mean blood
pressure, entropy, sedation and the like.

[0025] For example, if the system 10 estimates that a
patient’s acuity level has increased relative to a previously
determined or estimated acuity level, the sensitivity settings
for event detection and alarm generation will be automati-
cally adjusted or updated to make the system more sensitive to
signal and measurement changes (i.e., the preset level at
which the system detects physiological events and generates
alarms will be adjusted). In such case, more alarms may be
generated. Likewise, if the system 10 estimates that a
patient’s acuity level has decreased, the sensitivity settings
for event detection and alarm generation will be automati-
cally adjusted or updated to make the system less sensitive to
signal measurement changes (i.e., the present level at which
the system detects physiological events and generates alarms
will be adjusted). In such case, fewer alarms may be gener-
ated. In an embodiment, rather than automatically adjusting
the present levels for event detection and alarm generation,
the system 10 may prompt a clinical user to go ahead and
manually adjust the preset levels/limits.

[0026] Referring now to FIG. 3, a method 200 of automati-
cally adjusting event detection and alarm generation sensitiv-
ity settings of a patient monitoring system. As illustrated
therein, at step 310, various devices and apparatuses con-
nected to a patient may monitor physiological information of
the patient. As discussed, the physiological information may
include Electrocardiogram (ECG), electroencephalogram
(EEG), plethysmographic signals, and signals related to
blood pressure, temperature, and respiration. These signals
and measurements are received by acontrol unitof the patient
monitoring system and are utilized to determine a level of
acuity of the patient, at step 312. At step 314, the determined
acuity level of the patient is compared to a previously detet-
mined acuity level of the patient. If the acuity level has
decreased, then the system automatically updates the event
detection in alarm sensitivity settings of the monitoring sys-
tem to decrease system sensitivity, at step 316. If the acuity
level has not decreased, the system then determines, at step
318, if the acuity level has increased or has remained the
same. If the acuity level has increased, then the system auto-
matically updates the event detection in alarm sensitivity
settings of the monitoring system to increase system sensi-
tivity, at step 320. If, however, the acuity level has remained
the same, then no changes are made to the sensitivity settings.
[0027] As discussed above, in an embodiment, rather than
adjusting the sensitivity settings automatically in response to
a detected change in patient acuity level, the system may
prompt a user to do so when such change in acuity level is
detected. As will be readily appreciated, this allows a clini-
cian to manually adjust the sensitivity settings, under prompt-
ing from the system, according to his/her personal prefer-
ences.

[0028] As will be readily appreciated, the present invention
allows for optimized physiological alarm system perfor-
mance of a patient monitoring system. In particular, the sys-
tem and method of the present invention addresses the prob-
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lem of alarm fatigue, while also maintaining proper vigilance
of acute patients. Moreover, it improves ease of use of patient
monitoring systems by eliminating technical controls that
clinical users may often ignore.

[0029] In an embodiment, a method of adjusting event
detection and alarm generation sensitivity settings ofa patient
monitoring system is provided. The method includes the steps
of receiving physiological information from a patient, deter-
mining an acuity level of the patient in dependence upon the
physiological information received, and automatically updat-
ing a sensitivity setting for a system action in dependence
upon the determined acuity level of the patient. In an embodi-
ment, the at least one system action includes an alarm gen-
eration. In an embodiment, the at least one system action
includes an event detection. In an embodiment, the physi-
ological information includes at least one physiological sig-
nal, and the method may also include the step of determining
at least one physiological parameter from the physiological
signals. In an embodiment, the at least one physiological
signal includes at least one of ECG, EEG, EMG, blood pres-
sure, respiration, pulse, temperature and plethysmographic
signals, and the at least one physiological parameter includes
at least one of heart rate, heart rate variability, ST segment
measurements, respiration rate, pulse rate, oxygen saturation,
systolic blood pressure, diastolic blood pressure, mean blood
pressure, entropy and sedation. In an embodiment, the
method includes the steps of comparing the determined acu-
ity level to a prior acuity level, increasing the sensitivity
setting if the determined acuity level of the patient is less than
the prior acuity level, and decreasing the sensitivity setting if
the determined acuity level of the patient is greater than the
prior acuity level. In an embodiment, the step of determining
the acuity level of the patient is carried out utilizing a rule-
based scoring system. The rule-based scoring system may be
one of Early Warning Score, Modified Early Warning Score
and Rothman Index™. In an embodiment, the method may
also include the step of generating the alarm when at least one
physiological parameter exceeds a sensitivity level setting for
such parameter.

[0030] Inanembodiment,a method of physiological moni-
toring utilizing a patient monitoring system is provided. The
method includes the steps of determining an acuity level of a
patient in dependence upon physiological information of the
patient, and at least one of automatically updating a sensitiv-
ity setting for a system action in dependence upon the deter-
mined acuity level of the patient or prompting a user to
manually update the sensitivity setting for the system action
in dependence upon the determined acuity level. In an
embodiment, the step of automatically adjusting one of an
event detection sensitivity level and an alarm generation sen-
sitivity level of the patient monitoring system includes adjust-
ing a threshold level for at least of a heart rate, heart rate
variability, ST segment measurement, respiration rate, pulse
rate, oxygen saturation, systolic blood pressure, diastolic
blood pressure, mean blood pressure, entropy and sedation. In
an embodiment, the method may include the step of generat-
ing an alarm when the threshold level is exceeded. In an
embodiment, the patient monitoring system includes a plu-
rality of devices connected to a patient and configured to
monitor the physiological information. In an embodiment,
the physiological information includes at least one physi-
ological signal, and the method further includes the step of
determining at least one physiological parameter from the
physiological signals. In an embodiment, the at least one
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physiological signal includes at least one of ECG, EEG,
EMG, blood pressure, respiration, pulse, temperature and
plethysmographic signals, and the at least one physiological
parameter includes at least one of heart rate, heart rate vari-
ability, ST segment measurements, respiration rate, pulse
rate, oxygen saturation, systolic blood pressure, diastolic
blood pressure, mean blood pressure, entropy and sedation. In
an embodiment, the step of determining the acuity level of the
patient is carried out utilizing a rule-based scoring system. In
an embodiment, the rule-based scoring system is one of Early
Warning Score, Modified Early Warning Score and Rothman
Index™.,

[0031] Inanembodiment, asystem for monitoring a patient
is provided. The system includes at least one device con-
nected to the patient and configured to obtain physiological
information from the patient, and a control unit electrically
connected to the at least one device. In an embodiment, the
connection may be a data connection or other communication
means known in the art for transferring data or signals. The
control unit is configured to determine an acuity level of the
patient in dependence upon the physiological information
and to automatically adjust one of an event detection sensi-
tivity level and an alarm generation sensitivity level in depen-
dence upon the determined acuity level of the patient. In an
embodiment, the physiological information includes at least
one physiological signal and the control unit is configured to
derive at least one physiological parameter from the physi-
ological signals. In an embodiment, the physiological infor-
mation utilized to determine the acuity level is the same
physiological information utilized to derive the at least one
physiological parameter. In an embodiment, the at least one
physiological signal includes at least one of ECG, EEG,
EMG, blood pressure, respiration, pulse, temperature and
plethysmographic signals, and the at least one physiological
parameter includes at least one of heart rate, heart rate vari-
ability, ST segment measurements, respiration rate, pulse
rate, oxygen saturation, systolic blood pressure, diastolic
blood pressure, mean blood pressure, entropy and sedation. In
an embodiment, the control unit is configured to adjust a
threshold level for at least one of the physiological param-
eters. In an embodiment, the control unit is configured to
generate an audible alarm if the threshold level is exceeded. In
an embodiment, the system further includes a display unit
electrically connected to the control unit.

[0032] It is to be understood that the above description is
intended to be illustrative, and not restrictive. For example,
the above-described embodiments (and/or aspects thereof)
may be used in combination with each other. In addition,
many modifications may be made to adapt a particular situa-
tion or material to the teachings of the invention without
departing from its scope.

[0033] While the dimensions and types of materials
described herein are intended to define the parameters of the
invention, they are by no means limiting and are exemplary
embodiments. Many other embodiments will be apparent to
those of skill in the art upon reviewing the above description.
The scope of the invention should, therefore, be determined
with reference to the appended claims, along with the full
scope of equivalents to which such claims are entitled. In the
appended claims, the terms “including” and “in which” are
used as the plain-English equivalents of the respective terms
“comprising” and “wherein.” Moreover, in the following
claims, terms such as “first,” “second,” “third,” “upper,”
“lower,” “bottom,” “top,” etc. are used merely as labels, and
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are not intended to impose numerical or positional require-
ments on their objects. Further, the limitations of the follow-
ing claims are not written in means-plus-function format and
are not intended to be interpreted based on 35 U.S.C. §122,
sixth paragraph, unless and until such claim limitations
expressly use the phrase “means for” followed by a statement
of function void of further structure.

[0034] This written description uses examples to disclose
several embodiments of the invention, including the best
mode, and also to enable one of ordinary skill in the art to
practice the embodiments of invention, including making and
using any devices or systems and performing any incorpo-
rated methods. The patentable scope of the invention is
defined by the claims, and may include other examples that
occur to one of ordinary skill in the art. Such other examples
are intended to be within the scope of the claims if they have
structural elements that do not differ from the literal language
of the claims, or if they include equivalent structural elements
with insubstantial differences from the literal languages of
the claims.

[0035] As used herein, an element or step recited in the
singular and proceeded with the word “a” or “an” should be
understood as not excluding plural of said elements or steps,
unless such exclusion is explicitly stated. Furthermore, refer-
ences to “one embodiment” of the present invention are not
intended to be interpreted as excluding the existence of addi-
tional embodiments that also incorporate the recited features.
Moreover, unless explicitly stated to the contrary, embodi-
ments “comprising,” “including,” or “having” an element or a
plurality of elements having a particular property may
include additional such elements not having that property.
[0036] Since certain changes may be made in the above-
described invention, without departing from the spirit and
scopeofthe invention herein involved, itis intended that all of
the subject matter of the above description or shown in the
accompanying drawings shall be interpreted merely as
examples illustrating the inventive concept herein and shall
not be construed as limiting the invention.

What is claimed is:

1. A method adjusting event detection and/or alarm gen-
eration sensitivity settings of a patient monitoring system,
comprising the steps of:

receiving physiological information from a patient;

determining an acuity level of the patient in dependence

upon the physiological information received; and

at least one of automatically updating a sensitivity setting

for a system action in dependence upon the determined
acuity level of the patient or prompting a user to manu-
ally update the sensitivity setting for the system action in
dependence upon the determined acuity level.

2. The method according to claim 1, wherein:

the at least one system action includes an alarm generation.

3. The method according to claim 2, wherein:

the at least one system action includes an event detection.

4. The method according to claim 3, wherein:

the physiological information includes at least one physi-

ological signal; and

wherein the method further includes the step of determin-

ing at least one physiological parameter from the physi-
ological signals.

5. The method according to claim 4, wherein:

the at least one physiological signal includes at least one of

ECG, EEG, EMG, blood pressure, respiration, pulse,
temperature and plethysmographic signals; and
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the at least one physiological parameter includes at least
one ofheart rate, heart rate variability, ST segment mea-
surements, respiration rate, pulse rate, oxygen satura-
tion, systolic blood pressure, diastolic blood pressure,
mean blood pressure, entropy and sedation.
6. The method according to claim 1. further comprising the
steps of:
comparing the determined acuity level to a prior acuity
level;
decreasing the sensitivity setting if the determined acuity
level of the patient is less than the prior acuity level; and
increasing the sensitivity setting if the determined acuity
level of the patient is greater than the prior acuity level.
7. The method according to claim 1, wherein:
the step of determining the acuity level of the patient is
carried out utilizing a rule-based scoring system.
8. The method according to claim 7, wherein:
the rule-based scoring system is one of Early Warning
Score, Modified Early Warning Score and Rothman
Index™.,
9. The method according to claim 7, further comprising the
step of:
generating the alarm when at least one physiological
parameter exceeds a sensitivity level setting for such
parameter.
10. A method of physiological monitoring utilizing a
patient monitoring system, comprising the steps of’
determining an acuity level of a patient in dependence upon
physiological information of the patient; and
automatically adjusting one of an event detection sensitiv-
ity level and an alarm generation sensitivity level of the
patient monitoring system in dependence upon the
determined acuity level of the patient.
11. The method according to claim 10, wherein:
the step of automatically adjusting one of an event detec-
tion sensitivity level and an alarm generation sensitivity
level of the patient monitoring system includes adjusting
a threshold level for at least of a heart rate, heart rate
variability, ST segment measurement, respiration rate,
pulse rate, oxygen saturation, systolic blood pressure,
diastolic blood pressure, mean blood pressure, entropy
and sedation.
12. The method according to claim 11, further comprising
the step of:
generating an alarm when the threshold level is exceeded.
13. The method according to claim 10, wherein:
the patient monitoring system includes a plurality of
devices connected to a patient and configured to monitor
the physiological information.
14. The method according to claim 12, wherein:
the physiological information includes at least one physi-
ological signal; and
wherein the method further includes the step of determin-
ing at least one physiological parameter from the physi-
ological signals.
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15. The method according to claim 13, wherein:

the at least one physiological signal includes at least one of
ECG, EEG, EMG, blood pressure, respiration, pulse,
temperature and plethysmographic signals; and

the at least one physiological parameter includes at least
one of heart rate, heart rate variability, ST segment mea-
surements, respiration rate, pulse rate, oxygen satura-
tion, systolic blood pressure, diastolic blood pressure,
mean blood pressure, entropy and sedation.

16. The method according to claim 10, wherein:

the step of determining the acuity level of the patient is
carried out utilizing a rule-based scoring system.

17. The method according to claim 16, wherein:

the rule-based scoring system is one of Early Warning
Score, Modified Early Warning Score and Rothman
Index.

18. A system for monitoring a patient, comprising:

at least one device connected to the patient and configured
to obtain physiological information from the patient;
and

a control unit electrically connected to the at least one
device and configured to determine an acuity level of the
patient in dependence upon the physiological informa-
tion, the control unit being further configured to auto-
matically adjust one of an event detection sensitivity
level and an alarm generation sensitivity level in depen-
dence upon the determined acuity level of the patient.

19. The system of claim 18. wherein:

the physiological information includes at least one physi-
ological signal; and

the control unit is configured to derive at least one physi-
ological parameter from the physiological signals.

20. The system of claim 19, wherein:

the physiological information utilized to determine the
acuity level is the same physiological information uti-
lized to derive the at least one physiological parameter.

21. The system of claim 19, wherein:

the at least one physiological signal includes at least one of
ECG, EEG, EMG, blood pressure, respiration, pulse,
temperature and plethysmographic signals; and

the at least one physiological parameter includes at least
one of heart rate, heart rate variability, ST segment mea-
surements, respiration rate, pulse rate, oxygen satura-
tion, systolic blood pressure, diastolic blood pressure,
mean blood pressure, entropy and sedation.

22. The system of claim 21, wherein:

the control unit is configured to adjust a threshold level for
at least one of the physiological parameters.

23. The system of claim 22, wherein:

the control unit is configured to generate an audible alarm
if the threshold level is exceeded.

24. The system of claim 18, further comprising:

a display unit electrically connected to the control unit.

* #* * #* #®



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

RHA

IPCH %S
CPCH#E
H 23 FF 3k
HhEREE 1R

BEG®)

—HARBEBNRENEARNNER~ERBERENTEIE .
REZENWEREERERENHGE , URE
FEMBREREFHED 1. REBEBRTAIEERN BENBE
EXF , RERBEFFEENBHEKFRTAFFHERREHENR

MBERWEEEFEER

BERE,

RATEEENNRENTE

US20160163187A1 K (AE)B
US14/564280 FER
BABESAT
BERBESATE
BEHBESAT

TREACY STEPHEN THOMAS
PALMER MICHAEL JOHN

TREACY, STEPHEN THOMAS
PALMER, MICHAEL JOHN

G08B29/26 A61B5/00

patsnap

2016-06-09

2014-12-09

A61B5/746 G08B29/26 A61B5/0205 A61B5/0402 A61B5/7282 A61B2560/029 G08B21/04

US9619997

Espacenet USPTO

USER 30
INTERFACE

22

Z
L | B
14 i
/o
,( CONTROL AND|_ | 30
TT—| PROCESSING —E
UNIT 26

I PARAMETER SENSITIVITY
ALGORITHM CONTROL
ALGORITHM
20
28
ALGORITHM MORPHOLOGY

DETERMINATION
AND MONITORING
ALGORITHM

ACUITY
ESTIMATION |—— 24
ALGORITHM



https://share-analytics.zhihuiya.com/view/97fda2af-322b-4217-a801-8d29a4780b90
https://worldwide.espacenet.com/patent/search/family/056094795/publication/US2016163187A1?q=US2016163187A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220160163187%22.PGNR.&OS=DN/20160163187&RS=DN/20160163187

