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USER INTERFACE FOR DISPLAYING PATIENT HISTORICAL DATA

TECHNICAL FIELD

[0001] The present invention relates to the field of medical data processing, and in

particular to a user interface for displaying patient historical data.

BACKGROUND ART

[0002]  Physicians, nurses, and other clinical practitioners often have a desire to review
historical patient data for patients. Conventional medical informatics systems have had limited
capability at best for viewing historical patient data, in part because capture and storage of
historical patient data has been difficult, but also because user interfaces for allow viewing of
historical patient data were unable to show data with desired flexibility and in desired
combinations. Clinical practitioners would find a better user interface for displaying historical

patient data desirable.

BRIEF DESCRIPTION OF DRAWINGS

[0003]  The accompanying drawings, which are incorporated in and constitute a part of this
specification, illustrate an implementation of apparatus and methods consistent with the present
invention and, together with the detailed description, serve to explain advantages and principles

consistent with the invention. In the drawings,

[0004]  Figure 1 is a screenshot illustrating a user interface with a plurality of lanes of

historical patient data according to one embodiment.

[000S]  Figure 2 is a screenshot illustrating a user interface with only a single lane of

historical patient data according to a different embodiment.

[0006]  Figure 3 is a screenshot illustrating the user interface of FIG. 1 illustrating historical

alarm data according to one embodiment.
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[0007]  Figure 4 is a screenshot illustrating the user interface of FIG. 1 displaying a lane of

histograms of historical alarm data according to one embodiment.

[0008]  Figure 5 is a screenshot illustrating the user interface of FIG. 1 with a lane

displaying historical lab or med data according to one embodiment.

[0009]  Figure 6 is a screenshot illustrating the user interface of FIG. 1 with three lanes in

a strip view according to one embodiment.

[0010]  Figure 7 is a screenshot illustrating a strip view according to another embodiment.

[0011]  Figure 8 is a screenshot illustrating the user interface of FIG. 1 with a lane of

historical electrocardiogram data according to one embodiment.

[0012]  Figure 9 is a screenshot illustrating the user interface of FIG. 1 with a lane of

historical patient data and guardrails according to one embodiment.

[0013]  Figures 10-15 are screenshots illustrating the user interface of FIG. 1 with a lane of

historical patient data at a plurality of time durations according to one embodiment.

[0014]  Figure 16 is a screenshot illustrating a user interface according to another

embodiment illustrating historical patient data in box plot form according to one embodiment.

[0015]  Figure 17 is a flowchart illustrating a procedure for displaying and manipulating

historical patient data in a graphical user interface according to one embodiment.

[0016]  Figure 18 is block diagram illustrating a network of devices employed by a hospital

system according to one embodiment.

[0017]  Figure 19 is a block diagram illustrating a computer system for use in implementing

one or more embodiments.



WO 2017/218579 PCT/US2017/037314

DESCRIPTION OF EMBODIMENTS

[0018]  Inthe following description, for purposes of explanation, numerous specific details
are set forth in order to provide a thorough understanding of the invention. It will be apparent,
however, to one skilled in the art that the invention may be practiced without these specific
details. In other instances, structure and devices are shown in block diagram form in order to
avoid obscuring the invention. References to numbers without subscripts are understood to
reference all instance of subscripts corresponding to the referenced number. Moreover, the
language used in this disclosure has been principally selected for readability and instructional
purposes, and may not have been selected to delineate or circumscribe the inventive subject
matter, resort to the claims being necessary to determine such inventive subject matter.
Reference in the specification to “one embodiment” or to “an embodiment” means that a
particular feature, structure, or characteristic described in connection with the embodiments is
included in at least one embodiment of the invention, and multiple references to “one
embodiment” or “an embodiment” should not be understood as necessarily all referring to the

same embodiment.

[0019] The terms “a,” “an,” and “the” are not intended to refer to a singular entity unless
explicitly so defined, but include the general class of which a specific example may be used

[

for illustration. The use of the terms “a” or “an” may therefore mean any number that is at least

29 CC 2%

one, including “one,” “one or more,” “at least one,” and “one or more than one.”

[0020] The term “or” means any of the alternatives and any combination of the alternatives,
including all of the alternatives, unless the alternatives are explicitly indicated as mutually

exclusive.

[0021] The phrase “at least one of” when combined with a list of items, means a single
item from the list or any combination of items in the list. The phrase does not require all of the

listed items unless explicitly so defined.

[0022]  As used herein, the term “a computer system” can refer to a single computer or a
plurality of computers working together to perform the function described as being performed

on or by a computer system.
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[0023]  As used herein, the term “processing element” can refer to a single hardware
processing element or a plurality of hardware processing elements that together may be
programmed to perform the indicated actions. The hardware processing elements may be
implemented as virtual hardware processing elements of a virtual programmable device hosted
on a physical hardware device. Instructions that when executed program the processing element
to perform an action may program any or all of the processing elements to perform the indicated
action. Where the processing element is one or more multi-core processors, instructions that
when executed program the processing element to perform an action may program any or all

of the multiple cores to perform the indicated action.

[0024]  As used herein, the term “medium” can refer to a single physical medium or a

plurality of media that together store the information described as being stored on the medium.

[0025]  As used herein, the term “memory” can refer to a single memory device or a
plurality of memory devices that together store the information described as being stored on
the medium. The memory may be any type of storage device, including random access memory,

read-only memory, optical and electromechanical disk drives, etc.

[0026]  Asused herein, the term “graphical user interface” (“GUI”) refers to an interactive
graphical display that provides the ability for human-machine interaction, allowing users to
control the operation of the machine through the use of graphical widgets that allow for

interactions appropriate to the kind of data they represent.

[0027]  Asused herein, the term “widget” refers to a software control element of interaction
with a GUI, such as a button or a scroll bar. In addition to the displayed software control
element, the widget includes software to perform the activity indicated by interaction with the

widget, such as by clicking a mouse button or pressing a key on a keyboard.

[0028]  As used herein, the term “lane” refers to a horizontal or vertical region of a GUI
that is used for displaying one or more types of data. Embodiments of the GUI may allow for
a plurality of lanes, and in some embodiments, the GUI may allow the user to vary the number

of lanes of data that are displayed by the GUL
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[0029]  As used herein, the term “pane” refers to a section of a GUI, typically a section
containing graphical widgets having a common or related functionality. Panes may contain one

or more lanes in some embodiments.

[0030]  Asused herein, the term “web-based” refers to software in which a client GUI runs
in a web browser. In various embodiments, some processing may be performed by a web server
that provides web pages to a client executing the web browser software, but other processing

may be performed by the client using client-side software contained or linked to by the web

page.

[0031]  Asused herein, the term “historical patient data” refers to patient data that has been
collected corresponding to a patient in a medical facility over a period of time, including
physiological data that may be collected in real time at the current time. The display of the
historical patient data may or may not include real-time current patient data depending on the
time period displayed in the GUI Patient data may include any signals captured and managed
by the underlying platform, such as device data, alarms, alarm limits, physiological data,

laboratory results, medications, and Admission, Discharge and Transfer (ADT) records.

[0032]  Asused herein, an “actor” is a doctor, nurse, or other clinical personnel assigned to
a clinical unit and responsible for the care of the patient. The actor is sometimes referred to as

a “user” and the terms should be considered interchangeable.

[0033]  Although some of the following description is written in terms that relate to
software or firmware, embodiments can implement the features and functionality described
herein in software, firmware, or hardware as desired, including any combination of software,
firmware, and hardware. References to daemons, drivers, engines, modules, or routines should

not be considered as suggesting a limitation of the embodiment to any type of implementation.

[0034] Systems described below provide a medical patient monitoring system that provides
a way for clinical personnel to view historical patient physiological data in a convenient,
flexible web-based graphical user interface that can automatically adjust the interface to better
display the data at different time scales, while allowing the practitioner control over the data to

be displayed. In addition, certain kinds of data may be presented in a “strip view” similar to
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how traditional paper strips of physiological data have been displayed, but with additional

capabilities.

[0035] In some embodiments, trends of vital data recorded, alarms, laboratory results, and
medications may be displayed. In other embodiments, non-scaled electrocardiogram (ECG)
and other event data may be presented for review, with the capability of being exported into an
electronic medical records system, providing another important patient history review

capability.

[0036] The user interface described herein allows for displaying historical patient data,
including but not limited to device data, alarms, alarm limits, physiologic data, laboratory
results, medications, and Admission, Discharge and Transfer (ADT) records—any signals
captured and managed by the underlying platform. In one embodiment, the underlying platform
is a Sickbay Platform provided by Medical Informatics Corp. of Houston, Texas. The actor can
view previous patient admissions or the current admission. Once a patient is selected, in one
embodiment, the user is presented with a view of the default patient data signals for the past 12

hours.

[0037]  In some embodiments, the underlying platform may calculate for historical patient
data automatically for various periods such as every hour and every day. These statistics may
then be viewable in the GUI 100. Available statistics in various embodiments may include: (a)
Mean; (b) Standard Deviation (SD); (¢) Maximum Value; (d) 3rd Quartile; () Median; (f) 1st

Quartile; and (g) Minimum Value. Other statistical measures may be provided as desired.

[0038] The actor may zoom out to a year's worth of data or zoom down into a view of 1
second of data (a single heart beat). These limits are illustrative and by way of example only,
and other limits on the zooming ability may be provided. The actor can determine which data

to review and is provided with analytics/summary data where appropriate.

[0039] FIG. 1 is a screenshot illustrating a graphical user interface 100 for displaying historical
patient data according to one embodiment. The GUI 100 in one embodiment is a web-based
GUI, displayed in web page in a web browser. For purposes of clarity, browser elements outside
of the web page that comprises the GUI are omitted from FIG. 1, but one of skill in the art will

understand that the omitted elements may include browser elements known to the art. The GUI
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100 may be implemented in a machine- and operating system-independent way, allowing the

same GUI to function on different types of client devices.

[0040] As illustrated in FIG. 1, the GUI 100 includes a patient pane 105 that displays patient-
specific information such as the patient’s name or other patient identifying information, and
location information such as a bed identifier. In some embodiments, if a patient has moved
beds, an indication of that bed change or location change may be visible in the patient pane
105. In some embodiments, additional data such as admission data for the patient may be
displayed in the patient pane 105. In some embodiments, a patient selection widget 135 may
provide the ability for a user, such as a physician or nurse, to select which patient’s data to
display in the GUI 100. In some embodiments, such as in embodiments where a display is used
by multiple clinical staff, pre-configurations of the GUI may be provided by use of a widget
130, allowing selection of what user is currently using the GUI, and an initial configuration of
the GUI based on prior stored configuration information or upon a default configuration. In
some embodiments, the patient selected for display may be a former patient or an earlier

admission of a current patient.

[0041] In one embodiment, a configuration pane 180 provides widgets that control the display
of the historical patient data. As illustrated in FIG. 1, configuration pane 180 comprises a time
widget 115 that displays a data and time corresponding to the historical patient data visible in
the GUI 100. This may be one or more of a start time, end time, or another time such as a
midpoint of the time period. A duration widget 120 allows the user to define the length of time
to be displayed in the GUI, such as a number of seconds, minutes, hours, days, months, etc. A
zoom and pan widget 125 may allow the actor to change a zoom level or to scroll the display
to earlier or later times. Some embodiments may also allow the actor to use direct interaction
techniques such as dragging a patient data to pan through the patient data, or zooming the
patient data view. Implementations may include a widget 127 to allow a “jump to now”

function, quickly scrolling the patient data to real time.

[0042] In one embodiment, an ECG strip widget 140 may allow an actor to switch a view of

the patient data to a strip view, as described in more detail below.

[0043] A timeline 145 may display information about the time corresponding to the current

time period being displayed, with markings on the timeline that are automatically selected
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based on the duration. In some embodiments, a period of time prior to the time indicated in
time widget 115 and a period of time after the time indicated in time widget 115 are displayed.
The period of time prior and period of time after may be different amounts. For example, as
illustrated in FIG. 1, a 40 second time period around August 30, 2016 at 23:02 is displayed,
displaying 20 seconds prior to 23:02 and 20 second starting at 23:02. If a duration of a different
time scale, such as hours, is selected in the duration widget, the timeline is automatically

adjusted to one appropriate for the duration.

[0044] A navigation pane 110 in one embodiment allows displaying of available historical
patient data that can be selected for view in the GUI 100. Illustrated in an expanded state in
FIG. 1, navigation pane may display available historical patient data in any convenient way,
such as in the folder-like structure illustrated in FIG. 1, including subfolders of available patient

data.

[0045] In one embodiment, only available historical patient data at the current zoom level
is presented to the actor in the navigation pane 110. In other embodiments, unavailable
historical patient data may be listed in the navigation pane 110, but may be indicated as
unavailable. E.g., if waveform signals cannot be selected at durations greater than 5 minutes,

some embodiments may represent the signal by a dimmed signal name.

[0046]  Preferably, embodiments may distinguish between signals that are not available at
that zoom level and those signals that are not available for this patient. E.g., just because arterial
blood pressure (APB) is a signal the system records, if APB was not recorded for this patient
during their stay, it should not be displayed in the list of signals.

[0047] A signals pane 190 provides an area for one or more lanes of historical patient data
display along the timeline 145. As illustrated in FIG. 1, two lanes, 150 and 160, have been
selected to show an ECG lead signal (trace 155) and an arterial blood pressure signal (trace
165) for the patient. For historical patient data that is not waveform signal-based, other types
of displays of the data may be used as described below. In FIG. 1, a third lane 170 indicates
that additional patient data may be selected in the navigation pane 110 and dragged to lane 170,
resulting in display of the selected patient data in lane 170. If a folder or subfolder is dragged
from the navigation pane 110 to a lane, all of the patient data types may be superimposed on

each other in the lane. In one embodiment, the lane is automatically scaled so that all the
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historical patient data is visible in the lane. In other embodiments, the actor may control the
scaling to provide a desired view of the patient data, even if the scaling results in some portion

of the data becoming invisible in the pane.

[0048] The arrangement and widgets of the embodiment illustrated in FIG. 1 are illustrative
and by way of example only, and other arrangements and widgets may be used as desired. For
example, FIG. 2 illustrated another embodiment of a GUI 200 in which a tabbed view is used
for navigation pane 230 that extends across the bottom of the GUI 200 instead of the folder

view of navigation pane 110 in FIG. 1.

[0049] By selecting a portion of the historical patient data shown in the GUI 100 or 200, such
as by clicking or hovering a mouse at point 210 on the ECG signal illustrated in FIG. 2, in some
embodiments a pop-up display 220 may be made visible, providing detail information about

the patient data at the indicated point.

[0050] In some embodiments, the actor may be provided a way to tag or mark events or
segments of data, including annotating the tagged or marked events or segments. In some
embodiments, the tagged or marked events or segments of data may provide a way to jump
from one tag to the next or previous tagged event or segment. Some embodiments may allow

sharing or sending tag information to other actors for review.

[0051] FIG. 3 is a screenshot of the embodiment of FIG. 1 illustrating a lane 320 on which
alarm data for the patient has been displayed. Instead of a waveform as in the signals in lanes
150 and 160 of FIG. 1, each alarm is indicated in this example as a dot or small circle, such as
dot 330. The shape of the alarm indications is illustrative and by way of example only, and
other shapes for each alarm indication can be used. In this example, the color of the alarms
corresponds to the alarm level, so for example a gray dot is illustrated at alarm level 1, while
yellow dots are shown for alarm level 5 and red dots for alarm level 6. This corresponds to a

common clinical facility color coding of alarm information.

[0052] In addition to the dot or circle indicating the alarm, a small bar 340 is included in one
embodiment to indicate the length of time the patient remained in alarm status with that alarm.
The small bar 340 begins at the center of the dot, illustrating the when the alarm occurred, and

extends to the right for the length of time the alarm status persisted. As with the waveform type
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signals illustrated in FIG. 1, the dots 330 are placed on the timeline, although displayed a point

graph, rather than a continuous waveform.

[0053] In FIG. 3, the navigation pane 110 has been closed, typically by clicking on the indicator

310. Interacting with the indicator 310 again would open the navigation pane 110 again.

[0054] FIG. 4 is a screenshot illustrating the GUI 100 with a collection of alarms illustrated in
a lane as a histogram 410. This illustrates that an actor may drag a folder from the navigation
pane 110 (now closed) to a lane, bringing all of the historical patient data for that folder into
the lane. In FIG. 4, instead of displaying individual alarm occurrences, a histogram 410
provides a display of how many alarm occurred during each time slot on the timeline, in this

example a 4 hour period, with the duration set to 1 day.

[0055] Another type of data is illustrated in the screenshot of FIG. 5. In this example, 16 hours
of lab test results are illustrated in lane 510 as graph line 520. Each lab test result is indicated
as a dot on the graph line 520, with straight lines connecting each dot to its predecessor and
successor lab result indicator. An area 530 indicates the range of normal results for this
particular lab test, letting the actor easily see that the lab results in this example were out of the
normal range during a portion of the displayed timeline (before 00:00 and through a point
somewhere between 04:00 and 08:00), at which point they dropped into the normal range, even

though varied from time to time thereafter.

[0056] Although in the example of FIG. 5, the historical patient data illustrated on line 520 is
lab result data, the same technique can be used to record the provisioning of medications to the

patient in one embodiment.

[0057] Turning now to FIG. 6, three lanes 610-630 are displayed, each with ECG traces
displayed in a strip view, with an underlying grid for ease of measurement. In this
configuration, caliper lines 640 and 650 may be inserted over the lanes 610-630, allowing the
actor to see information such as is displayed in pop-up area 660. In this example, the GUI 100
displays that the patient’s heart rate was 11.94 beats per minute during the 5026.88ms time
period circumscribed by the caliper lines 640 and 650. By scrolling or panning the historical
patient data signals in lanes 610—-630 underneath the caliper lines 640 and 650, the actor can,

for example, easily determine that the patient’s heart rate increased or decreased relative to the

10
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time period where the caliper lines 640 and 650 were originally placed, and the magnitude of
that change. This provides a much easier technique than the traditional technique of measuring

using a ruler on a strip view.

[0058]  Instrip view the GUI 100 adjusts the time scale to the correct ECG ratio as displayed
on a traditional patient monitor, locking this aspect ratio for proper ECG analysis. The actor
can only move forward and backward in time or adjust the time window, however the aspect

ratio remains constant.

[0059] In some embodiments, the strip view information of FIG. 6 can be printed in a
conventional strip view format on paper. A method to annotate and export strips to an electronic
medical records system as a .pdf or .jpeg file with a uniform resource locator (URL)
hyperlinking back to the historical view app may be provided in some embodiments. In some
embodiments, medical notes are not stored by the platform, but are only included in the

exported strip. This can enabled with a button or other user interaction element.

[0060] Although the strip view lanes of FIG. 6 are displayed in main window of the GUI 100,
other embodiments may use modal windows, such as the modal window 710 illustrated in FIG.
7. FIG. 7 also illustrates alternate graphical widgets corresponding to the caliper lines 640 and
650 of FIG. 6, in this alternate embodiment extending across only one of the waveforms,

instead of all of the waveforms as in FIG. 6.

[0061] The caliper lines technique of FIGs. 6 and 7 in some embodiments may be used in a
non-strip view configuration, such as is illustrated in the screenshot of FIG. 8. In this example,
a timeline based on a 3 second duration employs caliper lines 820 and 830, indicating a
heartrate of 186.89 beats per minute (BPM) during the 321.04ms time period (displayed in area
840) indicated by caliper lines 820 and 830. In addition, shadow caliper lines 850 may be placed
at equal time spans across the timeline, giving a visual indication of changes in the periodicity
of the waveform illustrated in lane 810, even without the underlying grid of a strip view display.
Thus, even without measuring, the actor can easily see that the heartrate of this patient changed

during this three second duration.

[0062] Turning now to FIG. 9, alarm thresholds may be displayed as guardrails or threshold

values appropriate to the historical patient data. In this example lane 910 illustrates an arterial

11
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blood pressure waveform 920, guardrails 930 and 940 illustrate the alarm settings throughout
the duration displayed in lane 910. Where alarm settings are updated, the guardrails reflect
those updated alarm settings at the corresponding times, thus in this example, the lower
guardrail 940 remains constant throughout the duration on the timeline, while the upper
guardrail 930, corresponding to an upper alarm setting, was raised shortly after 02:00, then
decreased shortly after 06:00. These guardrails provide the actor with an easy way to view

when the displayed historical patient data was in alarm status during the time period of concern.

[0063] In addition to automatic amplitude scaling of the historical patient data, the GUI 100 in
some embodiments may modify the display of the historical patient data based on the duration.
FIGs. 10-15 illustrate this modification. In FIG. 10, an ECG lead waveform 1010 is displayed
with a 10 minute duration, resulting in one minute time slots, with a high resolution providing
a lot of detail. As the duration increases in FIGs. 11-14 (FIG. 11: 30 minutes, FIG. 12: 1 hour,
FIG. 13: 5 hours, and FIG. 14: 11 hours, as illustrated in duration widget 120), more and more
of the ECG waveform 1010 continues to be displayed, but with successively lower resolution,

and thus less visible detail.

[0064] In FIG. 15, the duration has increased to 14 hours, which would result in a low
resolution waveform largely looking like a smooth line, with very little detail. To provide some
of the detail lost in the low resolution waveform, at a certain threshold duration, in one
embodiment configurable by the actor, the waveform display is changed to a display of box
plots and violin plots at sub-intervals along the timeline. In one embodiment, the switch to
between displaying waveforms and box plots automatically occurs at any time over a 12 hour

duration.

[0065] Box plots, sometimes known as Tukey box plots because they were introduced by
John W. Tukey in 1969, are a technique for graphically depicting groups of numerical data
through their quartiles. Box plots are non-parametric: they display variation in samples of a
statistical population without making any assumptions of the underlying statistical distribution.
The spacings between the different parts of the box indicate the degree of dispersion (spread)
and skewness in the data, and show outliers. They allow the actor to visually estimate various
L-estimators, notably the interquartile range, midhinge, range, mid-range, and trimean. The
bottom of the box indicates the third quartile and the top of the box indicates the first quartile,

while a band or change between the top and bottom indicates the second quartile or median.

12
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[0066]  Inthe example of FIG. 15, the portion of the box plot above the median is indicated
in blue, while the portion below the median is shown in white for ease of distinguishing them.
Those colors are illustrative and by way of example only, and other colors could be used, or
the median position could be indicated by a line across the box. In some embodiments, whisker
lines extend from the box 1510 to indicate additional information, such as the minimum and
maximum values for the historical patient data at that position on the timeline or a 5% and 95%
confidence level; other configurations of the whisker lines can be used. In some embodiments,
a crosshatch may be placed on each whisker at the end of the whisker for each of seeing the
extent of the whisker. Other types of box plots can be used as desired. For example, although
the box plots of FIG. 15 are fixed width box plots, embodiments may include variable width
box plots that can illustrate the size of the group whose data is plotted by the box, or notched
box plots that have a notch or narrowing of the box around the median, providing a rough guide

to the significance of differences of medians.

[0067] In one embodiment, illustrated in FIGs. 15 and 16, violin plots 1520 are
superimposed on the box plots 1510. A violin plot is a method of plotting numeric data that is
similar to a box plot with a rotated kernel density plot on each side. The violin plot shows the
probability density of the data at different values, thus helps the actor visualize the distribution
of the data and its probability density. Other embodiments could omit the violin plots 1520 and
just display the box plots 1510.

[0068]  FIG. 16 is screenshot of an alternate embodiment showing box plots and violin
plots. In this screenshot, an actor has selected one of the box plots 1610 causing a popup display
1620 of statistical information corresponding to that box plot, in this example providing a date
and time, mean, media, and first, second, third, and fourth quartiles value ranges for the

historical patient data.

[0069] In some embodiments, the GUI 100 may also provide access to help or tutorial
information, either as part of the GUI system or in a third party provided knowledge base such
as the FRESHDESK® knowledge base. (FRESHDESK is a registered trademark of FreshDesk

Inc.

[0070]  FIG. 17 is a flowchart 1700 illustrating a flow of events related to use of the GUI
100 described above. In block 1710, an actor loads the web page for the GUI 100 in a web
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browser. This may be done by clicking on a link in another application that takes the actor to
the historical patient data web page. In block 1720, a database of historical patient data is
connected to the GUI 100 to allow the actor in block 1730 to select a patient for viewing as
described above. Upon opening the historical patient data for the selected patient in the GUI
100, a default view of the patient’s data may be provided in the GUI 100 in block 1740, such
as the last 12 hours of data for a default data signal. These defaults may be configured by the
actor and in some embodiments, the clinical facility may provide facility-wide defaults for use

unless the actor has established custom defaults.

[0071]  Inblock 1750, the actor may manipulate the GUI 100 in any of the ways described
above to select the historical patient data to be viewed, the duration of the time period to be
viewed, zoom level, etc. In some embodiments, GUI 100 settings may be retained from session
to session, so that the actor may set actor-specific or patient-specific default views of historical

patient data.

[0072]  In block 1760, the actor may choose to print or export some or all of the historical
patient data to a system external to the GUI 100 for additional review or analysis. For example,
in some embodiments the historical patient data can be exported to an electronic medical

records (EMR) system.

[0073]  FIG. 18 is a block diagram illustrating a system 1800 for collecting, archiving, and
processing arbitrary data in a healthcare environment that can deploy a user interface as

described above, according to one embodiment.

[0074]  As illustrated, there are five types of servers: the data acquisition (DAQ) server
1887, the informatics server(s) 1880, the database server 1885, the Health Level 7 (HL7) server
1883, and the web server(s) 1890. Any number of any of the types of servers may be deployed
as desired. All of the servers 1880-1890 connect to each other and the bedside monitors via
one or more hospital networks 1830. Although illustrated as a single hospital Ethernet network
1830, any number of interconnected networks may be used, using any desired networking

protocols and techniques.

[0075]  Also connected to the hospital network 1830 are a number of bedside monitors for

monitoring physiological data for a patient in bed 1810. These bedside monitors may include
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network connected monitors 1820A, which can deliver digital physiological data to the hospital
network 1830, serial devices 1820B, which produce digital data but are not directly connected
to a network, and analog devices 1820C, which produce analog data and are not directly
connected to a network. Communication boxes 1840A and 1840B allow connecting the serial
devices 1820B and analog devices 1820C, respectively, to the hospital network 1830, typically
through a network switch 1850. In addition, a substation 1860 may be also connected to the
network 1830 via the network switch 1850 for performing data manipulation and time
synchronization as described below. Any number of bedside monitors 1820 may be used as

determined advisable by physicians and other clinical staff for the patient in bed 1810.

[0076]  Although as illustrated in FIG. 18 the bedside monitors and associated
communication devices are connected directly or indirectly to the hospital network 1830,
remote bedside monitoring devices may be used as part of the system 1800, such as home
monitoring devices, connected to the hospital network 1830 indirectly through the Internet or

through other communication techniques.

[0077]  Additionally, one or more research computers 1870 may be connected, directly or
indirectly, to the hospital network 1830, allowing researchers to access aggregated data

collected from bedside monitors 1820 for performing analytics and development.

[0078] The database server 1885 is configured for storage of historical patient data
databases, which can be connected to the historical patient data graphical interface 100 for

displaying historical patient data.

[0079] The web servers 1890 are configured for communicating with personal devices such
as laptop 1895A, tablet 1895B, or smart phone 1895C via a web browser interface using
HyperText Transport Protocol (HTTP).

[0080]  Referring now to FIG. 19, an example computer 1900 for use as one of the servers
480—490 1s illustrated in block diagram form. Example computer 1900 comprises a system unit
1910 which may be optionally connected to an input device or system 1960 (e.g., keyboard,
mouse, touch screen, etc.) and display 1970. A program storage device (PSD) 1980 (sometimes
referred to as a hard disc) is included with the system unit 1910. Also included with system

unit 1910 is a network interface 1940 for communication via a network with other computing
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and corporate infrastructure devices (not shown). Network interface 1940 may be included
within system unit 1910 or be external to system unit 1910. In either case, system unit 1910
will be communicatively coupled to network interface 1940. Program storage device 1980
represents any form of non-volatile storage including, but not limited to, all forms of optical
and magnetic, including solid-state, storage elements, including removable media, and may be
included within system unit 1910 or be external to system unit 1910. Program storage device
1980 may be used for storage of software to control system unit 1910, data for use by the

computer 1900, or both.

[0081] System unit 1910 may be programmed to perform methods in accordance with this
disclosure. System unit 1910 comprises a processor unit (PU) 1920, input-output (I/O) interface
1950 and memory 1930. Processor unit 1920 may include any programmable controller device,
such as microprocessors available from Intel Corp. and other manufacturers. Memory 1930
may include one or more memory modules and comprise random access memory (RAM), read
only memory (ROM), programmable read only memory (PROM), programmable read-write
memory, and solid-state memory. One of ordinary skill in the art will also recognize that PU

1920 may also include some internal memory including, for example, cache memory.

[0082] Embodiments may be implemented in one or a combination of hardware, firmware,
and software. Embodiments may also be implemented as instructions stored on a computer-
readable storage medium, which may be read and executed by at least one processing element
to perform the operations described herein. A computer-readable storage medium may include
any non-transitory mechanism for storing information in a form readable by a machine (e.g., a
computer). For example, a computer-readable storage device may include read-only memory
(ROM), random-access memory (RAM), magnetic disk storage media, optical storage media,

flash-memory devices, and other storage devices and media.

[0083] Embodiments, as described herein, may include, or may operate on, logic or a
number of components, modules, or mechanisms. Modules may be hardware, software, or
firmware communicatively coupled to one or more processing elements in order to carry out
the operations described herein. Modules may be hardware modules, and as such, modules may
be considered tangible entities capable of performing specified operations and may be
configured or arranged in a certain manner. Circuits may be arranged (e.g., internally or with

respect to external entities such as other circuits) in a specified manner as a module. The whole
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or part of one or more programmable devices (e.g., a standalone client or server computer
system) or one or more hardware processing elements may be configured by firmware or
software (e.g., instructions, an application portion, or an application) as a module that operates
to perform specified operations. The software may reside on a computer readable medium. The
software, when executed by the underlying hardware of the module, causes the hardware to
perform the specified operations. Accordingly, the term hardware module is understood to
encompass a tangible entity, be that an entity that is physically constructed, specifically
configured (e.g., hardwired), or temporarily (e.g., transitorily) configured (e.g., programmed)
to operate in a specified manner or to perform part or all of any operation described herein.
Where modules are temporarily configured, each of the modules need not be instantiated at any
one moment in time. For example, where the modules comprise a general-purpose hardware
processing element configured using software; the general-purpose hardware processing
element may be configured as respective different modules at different times. Software may
accordingly program a hardware processor, for example, to constitute a particular module at
one instance of time and to constitute a different module at a different instance of time. Modules
may also be software or firmware modules, which operate to perform the methodologies

described herein.

[0084]  While certain exemplary embodiments have been described in details and shown in
the accompanying drawings, it is to be understood that such embodiments are merely
illustrative of and not devised without departing from the basic scope thereof, which is

determined by the claims that follow.
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CLAIMS

We claim:

1. A web-based medical patient monitoring system, comprising:
one or more processors; and
a memory, coupled to the one or more processors, on which are stored
instructions for receiving and displaying patient historical data, comprising instructions
that when executed cause the one or more processors to:
receive historical patient data; and
display selected historical patient data in a graphical user interface, the
graphical user interface comprising:

a patient pane, adapted to display patient identifying
information,;

a signals pane, configured to display a lane of a predetermined
time interval of historical patient data associated with a patient identified
in the patient pane, wherein a format of the historical patient data
displayed in the lane is automatically adjusted based on a zooming level,

a configuration pane, adapted to control display of historical
patient data in the signals pane; and

anavigation pane, configured to display selectable indications of

available historical data.

2. The medical patient monitoring system of claim 1, wherein the instructions that
when executed cause the one or more processors to display selected historical patient data in
the graphical user interface comprise instructions that when executed cause the one or more

processors to pan or scroll the historical patient data responsive to a user input.

3. The medical patient monitoring system of claim 1, wherein the instructions that
when executed cause the one or more processors to display selected historical patient data in
the graphical user interface comprise instructions that when executed cause the one or more
processors to display box plots for time sub-intervals in the lane responsive to a zooming level
that exceeds a threshold zooming level and waveforms responsive to a zooming level that is

below the threshold zooming level.
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4. The medical patient monitoring system of claim 3, wherein the instructions that
when executed cause the one or more processors to display box plots further comprise
instructions that when executed cause the one or more processors to display box plots and

violin plots that indicate distribution information corresponding to the box plots.

5. The medical patient monitoring system of claim 1, wherein the instructions that
when executed cause the one or more processors to display selected historical patient data in
the graphical user interface comprise instructions that when executed cause the one or more

processors to display alarm limits corresponding to the historical patient data.

6. The medical patient monitoring system of claim 1, wherein the instructions
further comprise instructions that when executed cause the one or more processors to plot

patient related events in the lane of the signals pane.

7. The medical patient monitoring system of claim 6, where the patient related

events comprise lab results or provision of medication to the patient.

8. The medical patient monitoring system of claim 1, wherein the instructions that
when executed cause the one or more processors to display selected historical patient data in
the graphical user interface comprise instructions that when executed cause the one or more
processors to display patient electrocardiogram data in a strip view lane in the signals pane, the

strip view lane configured to correspond to a strip print from an electrocardiogram device.

0. The medical patient monitoring system of claim 8, wherein the instructions that
when executed cause the one or more processors to display patient electrocardiogram data in a
strip view comprise instructions that when executed cause the one or more processors to display
a pair of caliper lines on the strip view lane, wherein the strip view is pannable or scrollable

under the pair of caliper lines.

10.  The medical patient monitoring system of claim 1, wherein the instructions that
when executed cause the one or more processors to display historical patient data in the lane of
the signals pane comprise instructions that when executed cause the one or more processors to

scale the historical patient data automatically.
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11. The medical patient monitoring system of claim 1, wherein the instructions that
when executed cause the one or more processors to display historical patient data in the lane of
the signals pane comprise instructions that when executed cause the one or more processors to
display a plurality of historical patient data in the lane, automatically scaled to display the
plurality of historical patient data.

12. The medical patient monitoring system of claim 1, wherein the instructions that
when executed cause the one or more processors to display selected historical patient data in
the graphical user interface comprise instructions that when executed cause the one or more

processors to display alarm data as histograms of alarm levels.

13.  The medical patient monitoring system of claim 1, wherein the instructions that
when executed cause the one or more processors to display selected historical patient data in
the graphical user interface comprise instructions that when executed cause the one or more
processors to display a pair of calipers at a caliper width and a sequence of shadow calipers

spaced apart at the caliper width along the lane of the signals pane.

14. A method of monitoring a medical patient, comprising:

displaying historical patient data in a lane of a signals pane of a web-based
graphical user interface;

adjusting a format of the displayed historical patient data automatically based
on a zooming level;

panning or scrolling the displayed historical patient data responsive to a user
input; and

selecting the historical patient data from a plurality of available historical patient

data types.

15. The method of claim 14, wherein the format of the displayed historical patient
data comprises box plots and violin plots that indicate distribution information corresponding

to the box plots.

16. The method of claim 14, further comprising displaying alarm limits

corresponding to the historical patient data.
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17. The method of claim 14, further comprising:
displaying non-waveform patient related events in a second lane of the signals

pane.

18. The method of claim 14, further comprising:

displaying available types of historical patient data in a navigation pane of the
graphical user interface; and

selecting a type of historical patient data from the available types of historical

patient data for display in the lane of the signals pane, responsive to a user input.

19. The method of claim 14, wherein the historical patient data comprises
electrocardiogram data, further comprising:

displaying the lane as an electrocardiogram strip view.

20. The method of claim 19, further comprising: autoscaling the electrocardiogram

data in the lane.

21. The method of claim 19, further comprising: displaying a pair of caliper lines

in the electrocardiogram strip view.

22. The method of claim 21, further comprising: panning or scrolling the

electrocardiogram strip view under the pair of caliper lines.

23. The method of claim 14, wherein the signals pane comprises a plurality of lanes,

each displaying a different one or more types of historical patient data.

24, The method of claim 14, wherein the historical patient data comprises historical

patient alarm data.

25. The method of claim 24, wherein displaying the historical patient data

comprises displaying histograms of the historical patient alarm data.

26. The method of claim 14, wherein the historical patient data comprises non-

waveform data.
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27. The method of claim 26, wherein the non-waveform data comprises lab results

or provisioning of medication.

28. The method of claim 14, further comprising:
displaying a pair of caliper lines at a caliper width on the historical patient data;
displaying a sequence of shadow calipers spaced apart the caliper width on the
historical patient data; and

removing the pair of caliper lines and the sequence of shadow calipers.

29. The method of claim 14, further comprising selecting a patient in a
configuration pane of the graphical user interface, where the historical patient data is historical

patient data corresponding to the selected patient.

30. A non-transitory computer readable medium, on which are stored instructions
for monitoring medical patient historical information, comprising instructions that when
executed cause a medical patient monitoring system to:

select a historical patient data associated with a monitored patient; and
display the selected historical patient data in a web-based graphical user
interface, the graphical user interface comprising:

a signals pane, comprising a plurality of lanes, each configured to
display a predetermined time interval of the selected historical patient data
corresponding to the monitored patient, wherein graphical user interface
automatically adjusts a format of the selected historical patient data based on a

zooming level.

31.  The non-transitory computer readable medium of claim 30, wherein the
instructions further comprise instructions that when executed cause the medical patient

monitoring system to pan or scroll historical patient data responsive to user input.

32.  The non-transitory computer readable medium of claim 30, wherein the format
comprises box plots for time sub-intervals responsive to a zooming level that exceeds a
threshold zooming level, and wherein the format comprises a waveform for the historical

patient data responsive to a zooming level that does not exceed the threshold zooming level.
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33.  The non-transitory computer readable medium of claim 32, wherein the format
further comprises violin plots for the time sub-intervals to indicate a distribution of the

historical patient data.

34.  The non-transitory computer readable medium of claim 30, wherein the
instructions further comprise instructions that when executed cause the medical patient
monitoring system to:

display alarm limits corresponding to the historical patient data.

35.  The non-transitory computer readable medium of claim 30, wherein the
instructions further comprise instructions that when executed cause the medical patient
monitoring system to:

plot patient related events in a lane of the plurality of lanes of the signals pane.

36.  The non-transitory computer readable medium of claim 35, wherein the patient

related events comprise lab results or provision of medication.

37.  The non-transitory computer readable medium of claim 30, wherein the
historical patient data comprises electrocardiogram data, and wherein the instructions that
when executed cause the medical patient monitoring system to display the historical patient

data in an electrocardiogram strip view.

38.  The non-transitory computer readable medium of claim 37, wherein the

graphical user interface further comprises a pair of calipers placed responsive to user input.

23



PCT/US2017/037314
1/19

WO 2017/218579

L "DId

SUBSTITUTE SHEET (RULE 26)

aiay
s|eubis Beuq
0Z1
. L1l
G91 oo
==
[ —_— < ainjesadws] &4
e 091
I < Bumes
-06
56 < sqe1 &
”mw” < sojweuApowsH &
L dEV-39 &
< Buuonuop ses &4
p— a0
Loy o0 OAd -39 ®
e (90N UH-TD B
wm Sl < awbes 15 4
90
go AD03 -39 &
w” Nmoo3-39 &
ol nuooz-zo® 1903-39 &
\\Owh 1903-319 &
m_‘”No”_ O_LNO”_Q mo”No”_ oo”No”_Q mm”_‘o”_ omnro”T m.v”_‘o”_ ovn_‘o”_ ﬁ = H H dus 903 _\
_/ ~ pea71 903 A
e peojumoq _ 081 vl \H 09 __ A Spucosg __ oV _ uoneing A sieubis 503 A
NNFTA S RCIRSNER: vv_ omh\ﬁ | -
jwoN o) dwnp ¢0:€¢C 91 02/0€/80 PwlL 1 S|eubls s|qejleny
U\ SEL 7 SLL
<l ~/ €ddverocae -NdIN L00-LOOWY-NDID o_u::..t_um_ ‘zoweo
XH juaned soL- D)

)~ 061



PCT/US2017/037314

WO 2017/218579

2/19

¢ D

m><\.rm\m_mu m><\.rm\m_mu m><\.rm\m_mu m>\.rm\m_mu m>\.rm\m_mu m>\.rm\m_mu m>\.rm\m_mu m>\.rm\m_mu m>\.rm\m_mu mom_m\.rm\uw mom_m\.rm\m_mu mom_m\hm\m_mw mﬁm%mm\uou mvvm_\o?u_\m_mu mvvm_\mzwmou

QMN\

ﬁm‘_Em._mQEo._. F Bulojuop seo Fmo_Emc\AUoEmI F jInu Fw_mcm_w [SleF=| _ =

(Ndg) ¥H ™ Ldavy 39

(Ndg) YT dH 3D

ONN_\ Sl N_\ [+]2 N_\ mON_\ _>_n_ cL mm LL
0occ bt
\n ziL
YLl
9l
SARSNER L JE ) o
we #1651 91 0¢/60/50 -21ed 0zl
T 72l
vzl
9zl
0z:2L gLzl [4] 394 A G022l 0021 SGILL
AN 6 UOW
m anuIw | _ sauIWw gl _ saInuIly 0F _ sinoy z _ >mn—v wooz JaInp

T.:w._ _o_o<~ —BOZ =1 QE:_.H

[«[<ele[>[»]

HOO __ A SOINUIN __ (i1 u“:o_um‘_:n_

20:¢C1 910¢/60/S0 |:2wWIL

_ a Ssjusned _

£daveroede: NN

100" 00NAE-NDId

opunwp3g ‘zeweg

_ a PiBJId 2N-ueS| _

XH uopped

)

— 00c

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/037314

WO 2017/218579

3/19

&0

alay
sjeubis Beuq

GO EX

O

-4 suuely &

x
Tmrwoﬁ oo”NoT mv;i om;o_Q mzoﬁ oo_FoT mv_ooﬁ om_oo_w m:oi

oo_oo_\\ mv”mmﬁ om__ [==][ dwso0a ]

— eleq peojumo( _

H MmoN 01 dwnp _

ﬁAA

RO

vl >

3

HOO

_

oW

A sInoH vw.wg :uopeang
6G:00 91L02/1L€/80 w

OLE

[emea | @

£99ver96de -NdIN

L00-LOOWWH-NDID

opunwp3 ‘zawer)

A J9ysnin Auansg

XH jusned

@

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/037314

WO 2017/218579

4/19

v "DIHd
aJ1ay
sjeubis beuaq
E Z%4 NN ] = = 0
— Q | L
YV v
FCGL
w Loz
\ QF w G2
_ -0¢
x se suuely &
[ 000] 00:00[/~, 00:0¢] oot |7 00Z1] ooeof 7] [==]( aws 003 |
H eleq peojumod _ ﬁ HOO s sfeg L w :uoneind
« < > » g
_ MON o} dwinp _ ®|® H GS:/1 910Z/0€/80 H ST @
[[owemed | @ £aav8r969¢e ‘NN L00-LOOWY-NDID opunwp3 ‘zowes
A J9ysmi) Aanag XH jualjed @

<~ 001

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/037314

WO 2017/218579

5/19

Nk |

alay
sjeubis Beuq

82
-0€
-2e

1 0cS o _
-ge 0l
-0t
-2V
0z5-"] I 1 * o
X _ ¢ 8 |y318vzood ™
_RUONL oo_wos oo_vo_ oo_oo_\\ k_ [==][ dwso0a ]
Hmumo Umo_c\som; HOO a sinoH ||ot w :uopeinq
« < > »
_ MON 0} dwinp _ E ®| O g H 01:G0 9L0Z/1€/80 Q ‘oL

®

£99ver96de -NdIN

L00-LOOWWH-NDID

opunwp3 ‘zawer)

A J9ysnin Auanag

XH jusned

@

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/037314

WO 2017/218579

6/19

9 'Ol

R h R L e T e R LA R AL R R B R R A —

L M\.\,

O

Lg _
@ No903-I9 H»

LU Ry (e
I_\ N

O

LG _
o 1903-39 &

MMM MM I MMME | o
b L9

Lz
L e
059~ ™~ 0t9 v
X ~099 e° 1903-39 &
éo — (Swge 9208) Wad v6 1L _”m mm&i _ Hm: dus 903 _
o o | <[<|®|®]>]|>] (scmmmmiom ) o

®

€ddverocae ‘NN

100-LOOIWYE-NJID

opunwp3 ‘zawes)

A J9ysmi) Aanag

XH jusned

@

<~ 001

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/037314

WO 2017/218579

7/19

Z ‘Ol

QFNJ

( 3nmzods 30 ) ( anvm L dav 39 )

( 990730

DIEEZEETEEED)

( 903 3@

MIERINEERD)

@B

EEEEES IR

((wds)uH @)

=1
=}

e

@BCE

Bl

_ oo.”_\ oo“mm _
9Loz/sie

15D INdS0:01 9102/22

AW/WIWQ | 09S/LIWGT

SV M TR W I T ¥ A NN W W Y

L

AL AL A Al ) A4

L

INENEN N

IAava

1 avan

A PR R Y A BN |

AT

ryvrarnnragrnr

X

I avan
AWLQ=A
Sz Il Qv

1SD 8¢:0L:L - €2:0L:)

910¢ ‘g Aenuer - maip ding

JAVMIO

| A _zwmae J

IE

_E_

0s
— 09

I~ 0.

||0w
|O®
|OO_\

C o11

0S

[ oo | oot

2 -

)
o2
[ 08
[ 06
oy
C 011

q

ayeq puz B

ch_E oL _w._.._cz v_ sinoy 9 _\Amv 1 _v_ww>> 1 _‘EccE P_ syjuow 9 _‘_mw\A L

VYZZ:T P1LOZ/20/L0
E a1=q peig

a Sjusned

NaW

#a34

aweN 3jsiid ‘Dwen jseT

_ a saibysod _

[

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/037314

WO 2017/218579

8/19

& 'Ol

058

-

alay

sjeufiis Beiq

e

MO NN O—NMTLO
[slelelelolelelelolalolete)

| | (0]}
0€e 0cs
X N L Mmoo3-39 ®
_w \\\\— (swyo'L2e) NdE 68°981 _ 0 % o 7 mm&mu_ _ _ = _ _ duis 903 _
ore—
E HO@ __ 4 SpUCOSg __ € w :uoneing
[ evanr | «[<]=|®|>]|>] (scmmamem ] o

®

€2gavero6de -NJIN

100-L00INY-NDID

opunuwp3 ‘zaweon

a 19ysnio Ausasg

XH juaned

@

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/037314

WO 2017/218579

9/19

6 OId

alsy
sjeufiis Beiq
x
oL
_ I . . | me
} ! 4 }
-Gz
-0
FGE
Fov  [(F00)dY -39 @B
S
F0S |-+ (2 -
193 (‘00)dd -39
X 99 | (Coo)ud -39 &
Iloml
0r6 Lo —_—
.-‘..\l-l;
> 001
0z6+" I\ _ LogL
radav-3o &
0¢6 0oz
gz | 770dav-39 &
x 008 [y gdav-39 &

| ool dos0]

00:80 | 6020

00:90 [ 60’50

00:v0 |7 60€0]

oozo|7 00’0l oowoo]| (=] [ dus 003 |

eleq peojumoq

MoON o1 dwnp

ﬁAA

< | ®

B | >

3

HOG __> SINOH ___\_‘ _ :uopeing

H Gc:G0 910c/LE/80

_ ‘oWl

®

€g8ver9edc :NaiN

100-LOOWAH-NDIO

opunwip3 ‘zaweo

a 19ysnio Ausasg

XH juaned

®

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/037314

WO 2017/218579

10/19

0oL 'Ol

aloy

sjeubis Beig

|

oLoL-

i

r0'68lL
-G 68L
0061
G061
F0'L6L
FS'L6L
-0'Z6lL

(903 HH-IO &

x
S mm_mo* wmumoT Nm_mo* ww_moT mm_mo* kumoT mm_moﬁ Nw_moT Fm_mo*

ow_mo_ = ][ dwsooa |

— ejeq peojumog _

— MmoN 01 dwnp _

ﬁAA

®

vl >

3

A sS9INUIN

cm_\\%oo

G2:G0 9102/1€/80

o)
)

:uoneang

oy

®

€g8ver9edc :NaiN

100-LOOWAH-NDIO

opunwip3 ‘zaweo

a 19ysnio Ausasg

XH juaned

®

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/037314

WO 2017/218579

11/19

LL Ol

aJlay
sjeubis Beig

X

0L0!L

66l | (o03m)uH-T9 B

v 5€60]

0£:50 §

mm_mi

02:60 Y

mrmoﬁ

[==][ dwsoo3 ]

— ejeq peojumog _

— MoN o1 dwnp _

ﬁAA

RS

B >

3

HOO

A sS9INUIN

0¢ w :uoneing

H

G2:G0 9102/1€/80 Q [

®

€g8ver9edc :NaiN

100-LOOWAH-NDIO

opunwip3 ‘zaweo

a 19ysnio Ausasg

XH juaned

®

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/037314

WO 2017/218579

12/19

clL 'O

aloy

sjeubis Beig

0101

X

(0215
28l
8L
FO81L
881
FoGL
26l
V6L
Fo6L
861

00<C

(903 HH-IO &

_ om_mosmv_mo_ ov_mosmm_mo_ om”mosmm_mo_ om_mo§__mo_ or_mo§o_mo* oo_mo§m”vo* _Mln: g_bmoom__

— ejeq peojumog _

ﬁAA

— MoN o1 dwnp _

< | ®

vl >

3

A sInoH L

oz1 -1

H

G2:G0 9102/1€/80

w
)

:uoneang

oy

®

€g8ver9edc :NaiN

100-LOOWAH-NDIO

opunwip3 ‘zaweo

a 19ysnio Ausasg

XH juaned

®

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/037314

WO 2017/218579

13/19

&L "OH

aloy

sjeubis Beig

X

0L01

091
GOl
0Ll
GlL
(01215
g8l
06l
G6l
00<C
G0C
(0] 4

(903 HH-IO &

v 0020]

oo_wo_\\

00:50 *

oo_vo_Q

00€0] | [=x][ dwso03 |

— ejeq peojumog _

— MoN o1 dwnp _

ﬁAA

RO

vl >

A sInoH

S

» g th\ﬁoo

H

G2:G0 9102/1€/80

w
)

:uoneang

oy

®

€g8ver9edc :NaiN

100-LOOWAH-NDIO

opunwip3 ‘zaweo

a 19ysnio Ausasg

XH juaned

®

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/037314

WO 2017/218579

14/19

vl 'Ol

aloy

sjeubis Beig

X

0101
I

orL
FOSL
091
FOLL
081
061
00

H-0le

(903 HH-IO &

_ 00:01 _Q‘oo”mﬁ

00:80 _Q oo#i

00:90 _Q oo_mi

oo_vo§ oo_mi

oouwo_x 00 SA

oocooff [ == ][ dwso0a |

— ejeq peojumog _

— MoN o1 dwnp _

ﬁAA

< | ®

vl >

3

A sInoH

oz1 -1

H

G2:G0 9102/1€/80

Ll Q
)

:uoneang

oy

®

€g8ver9edc :NaiN

100-LOOWAH-NDIO

opunwip3 ‘zaweo

a 19ysnio Ausasg

XH juaned

®

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/037314

WO 2017/218579

15/19

Sl "OId

aJlay
sjeubis Beig

HU&UA“UA@VA%“

L,

B

= — =

0csl MMWW oet

0LS!L

(074%

FOSL
el
0L
081
061
002
(0] 4

(903 HH-IO &

f2i] oo:g0

oo”vo*

00:00 [~ A (=] dwso03 |

— ejeq peojumog _

— MoN o1 dwnp _

TAAG

vl >

3

oz1 -1

A sInoH

H

G2:G0 9102/1€/80

vl w :uoneing
u oy

®

€g8ver9edc :NaiN

100-LOOWAH-NDIO

opunwip3 ‘zaweo

a 19ysnio Ausasg

XH juaned

®

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/037314

WO 2017/218579

16/19

91 OId

HH Lday 39

ﬁmo_Em:>UoE®I sleubis 503 _ =

(Nd8) ¥H ™ Ldgv 39

(Ndg) OMT ¥H 39

mwo _u_O_>_ 10 wmm oo._._n_ elo] _.‘:._._. 0 mm>> €0 .m:._. 20 _u_O_>_ \AN.S_ [0} .«mw mN._..n_ $14 _.‘__._._. yx4 m®>> 14 .w_.”._.
vl -g6°trl (LD
p 6vL-iFL 2O
5 67| ‘uelpsiy
LGl - 6%l €O
SSL-LSL PO
Prirrirbriirre0 6yl ‘Uesiy
\ we 00:00:} ‘9102/62/t0 @led
x 0L9l
.m' Fa 9 S 14 € 4 l [ 574 8¢ lc 92
9102 Aely 910z 1y
ﬁ aNuIw | _ sanuIw gl _ saINuUI 0F _ sinoy z _ Aep vu W00z Y2IND

T.:m._ _o_o<~ —Boz 0} QE:L

(«[<[o[e[>|»]

How __ A SY99M __w: %:o:ﬁ:o

10:10 9102/20/50

I

_ - sjusned _

£d9vero6de: NN

100-LOOINY-NDId

opunwp3 ‘zaweno

_ a piedid 2nT-uesp _

XH uoped

[

SUBSTITUTE SHEET (RULE 26)



WO 2017/218579 PCT/US2017/037314

17/19 .
/— 100

1710
LOAD WEB PAGE FOR GUi}/

IN WEB BROWSER

1720
CONNECT RISTORICAL] /
PHYSIOLOGICAL DATA

DATABASE 10 GUI

v
SELECT PATIENT FOR}/ 17130
DISPLAY IN GUI

DISPLAY DEFAULT HISTORICAL |, /1740
PHYSIOLOGICAL DATA IN Gl

MANIPULATE GUI TO 71150
CONTROL DISPLAY OF
HISTORICAL PHYSIOLOGICAL DATA

l

EXPORT DATA 10 |,—1760
EXTERNAL SYSTEM

FIG. 17
END

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/037314

WO 2017/218579

18/19

YEVENRELD

0681

45681

Y3435 Ova

N
Q
N

S

{881 A4S ISVEVIVE

5881

M
<
S

81 'OIld

A

43A438 LR

€881
\l

S4IAHIS ILYHYOANL

43N¥3HIT V1I4S0H

0

omzln\m

{$)431ndW0d

HOYISH

HOLIMS N¥OMIIN

X09 WHOJ
40181

1IAIA D0TWNY
0081

0981

Yor 81

143G VYIS
80081

{SPHOLINOW ENTHLYd

OHLvisENs
981

SUBSTITUTE SHEET (RULE 26)



WO 2017/218579 PCT/US2017/037314

19/19

/
----------------------------------------------- 1920
Pl d
INPUT 1930
INPUT/ MEMORY b
OUTPUT
DISPLAY NETWORK 1}~
_INTERFACE
91 — 1980
PSD
FIG. 19

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2017/037314

A. CLASSIFICATION OF SUBJECT MATTER

INV. GO6F19/00 A61B5/00
ADD. GO6Q50/24

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

GO6F A61B GO6Q

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

1 November 2012 (2012-11-01)
paragraphs [0003] - [0019]

paragraph [0043]
paragraph [0049]

paragraphs [0033] - [0034]; figure 5
paragraphs [0039] - [0040]; figure 11

X US 2012/278099 Al (KELLY LISA [US] ET AL) 1-38

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

13 September 2017

Date of mailing of the international search report

21/09/2017

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Reinbold, Bernhard

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No
Information on patent family members

PCT/US2017/037314
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2012278099 Al 01-11-2012  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)



THMBW(EF)

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

HAT R E (TR AGE)

FRI& B A

KRN

IPCHRS
CPCHRF
RIEBHA(F)
£
S\EReERE

BE@®F)

B BERNRENELRFREATIERAR MG BEBNRE
FAAANAREENRADLBERE. BEAPREAATBRASE N
AEBEHE  HPBENRAERERARRBE, JUERTERF
REAFERSNMNETHAEBERREE , HETUELENEEPER
ZNMES, MIRFE , TUELBEFUE RS UESHFRABHER
2UHEBERIE,

RTERBERLHENAFRE
EP3469504A1
EP2017735271

B

ik
]\]IIII
i
ik

E#

i

& B CORPORATION

E#{E £ CORPORATION

oif

FAUSS EMMA K
CSICSERY RONAY ALEXANDER
GAGNE VINCENT

FAUSS, EMMA, K.
CSICSERY-RONAY, ALEXANDER
GAGNE, VINCENT

GO06F19/00 A61B5/00 G06Q50/24 G16H10/60

2019-04-17

2017-06-13

patsnap

A61B5/044 A61B5/7435 G06Q10/109 G16H10/60 G16H40/63 G16H40/67 G16H40/60

KNONER , GREGOR

62/349571 2016-06-13 US

Espacenet


https://share-analytics.zhihuiya.com/view/405b6e0b-4653-4f99-ba6b-00cb0cbd4176
https://worldwide.espacenet.com/patent/search/family/059276834/publication/EP3469504A1?q=EP3469504A1

