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MULTI-DIMENSIONAL TIMELINE SYSTEM FOR INTEGRATED TREATMENT VIEWING,
PLANNING AND COORDINATION

TECHNICAL FIELD
[0001] This description relates generally to the field of healthcare user interface systems, and
more particularly to a timeline user interface system for information viewing, planning and

coordination.

BACKGROUND
[0002] Healthcare environments involve multiple professionals partaking in various tasks
treating and managing multiple patients. Patient information and clinical information exist in a
number of sources that include disparate information systems from a variety of vendors and a
variety of healthcare providers. Such information also exists in a number of dimensions of
healthcare relationships that include one doctor to one or more patients under the care, one nurse to
one or more patients under the care, a care team to one or more patients under care, etc.
[0003] Conventionally, when a clinician logs into the user interface of a healthcare management
system, the clinician may only be able to view or access historical events and data from the
perspective of the account of the clinician himself or herself. Viewing the historical data, the
clinician is often unaware of what other doctors, nurses, teams have treated, ordered or scheduled for
a particular patient, let alone what other clinicians may have already decided for a particular patient
in the future. Therefore, key decisions are made with limited knowledge available to the clinician
due to the ineffective and limited promulgation and presentation of the clinical data.
[0004] For example, in the case of a patient scheduled for radiation therapy, an existing system
may be aware of a number of necessary appointments and treatment orders, but they may not be
necessarily compatible with treatment plans that particular physician thinks are optimal and would
like to advise. Absent a streamlined tool providing ease and multi-dimensional access, manual
coordination of appointments with treatment plans and treatment results requires a significant
amount of time for gathering, collating and analyzing information. The consequences of a mistake
in this area can be severe for the patient and also add unnecessary cost to the overall course of
treatment.
[0005] Therefore, there exists a need for a user interface that provides a running timeline

presentation of clinical events and data encompassing periods in past, present and future.
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SUMMARY
[0006] According to an embodiment of the present disclosure, a method of generating a clinical
timeline user interface system includes receiving a plurality of clinical information items associated
with at least one relationship between a healthcare provider entity and a patient entity, each clinical
information item having an associated time past or present. The method also includes filtering the
clinical information items according to a relationship, the relationship comprising an indicated
healthcare provider entity and at least one indicated patient. The method further includes ordering
the filtered clinical information items according to the associated time and generating a clinical
timeline according to the ordered clinical information items.
[0007] According to another embodiment of the present invention, a clinical timeline user
interface system includes a memory that stores machine-readable instructions and a processor
communicatively coupled to the memory. The processor is operable to execute the instructions to
generate a clinical timeline user interface, where the process includes receiving a plurality of clinical
information items from a plurality of disparate sources each associated with at least one relationship
between a healthcare provider entity and a patient entity, each clinical information item having an
associated time. The process also includes filtering the clinical information items according to a
relationship, the relationship comprising an indicated healthcare provider entity and at least one
indicated patient. The process further includes ordering the filtered clinical information items
according to the associated time and generating a clinical timeline according to the ordered clinical
information items.
[0008] According to yet another embodiment of the present invention, a non-transitory
computer readable storage medium having embedded therein program instructions, when executed
by one or more processors of a device, causes the device to execute a process for generating a
clinical timeline. The process includes receiving a plurality of clinical information items from a
plurality of disparate sources each associated with at least one relationship between a healthcare
provider entity and a patient entity, each clinical information item having an associated time. The
process also includes filtering the clinical information items according to a relationship, the
relationship comprising an indicated healthcare provider entity and at least one indicated patient.
The process further includes ordering the filtered clinical information items according to the
associated time and generating a clinical timeline according to the ordered clinical information

items.
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[0009] The details of one or more embodiments of the invention are set forth in the
accompanying drawings and the description below. Other features, objects, and advantages of the

invention will be apparent from the description and drawings, and from the claims.

DESCRIPTION OF THE DRAWINGS
[0010] FIG. 1 illustrates an exemplary computer environment for generating and presenting a
clinical timeline user interface in accordance with an embodiment of the present invention;
[0011] FIG. 2A illustrates an exemplary on-screen graphical user interface (GUI) including a
one-to-one clinical timeline in accordance with an embodiment of the present invention;
[0012] FIG. 2B illustrates another exemplary on-screen graphical user interface (GUI) including
a many-to-one clinical timeline in accordance with an embodiment of the present invention;
[0013] FIG. 3A illustrates the exemplary clinical timeline of FIG. 2A displaying data of a one-
to-many healthcare relationship in accordance with an embodiment of the present invention;
[0014] FIG. 3B illustrates the exemplary clinical timeline of FIG. 2A displaying data of a many-
to-one healthcare relationship in accordance with an embodiment of the present invention;
[0015] FIG. 3C illustrates the exemplary clinical timeline of FIG. 2A displaying data of a one-
to-many healthcare relationship in accordance with an embodiment of the present invention;
[0016] FIG. 4 illustrates another exemplary clinical timeline of FIG. 2B displaying data of a
many-to-one healthcare relationship in accordance with an embodiment of the present invention; and
[0017] FIG. 5 is a flow chart of an exemplary computer implemented method of generating a

clinical timeline in accordance with an embodiment of the present invention.

DETAILED DESCRIPTION
[0018] A graphics display as described herein may encompass alternative embodiments of a
software program or system in which functions of the system are performed by modules different to
those shown herein. The graphics display can process items of data in a serial or parallel fashion, or
in combination of the two, without departing from the spirit or scope of the invention.
[0019] Referring to FIG. 1, an illustration of an exemplary computer environment for
generating and presenting a multi-dimensional clinical timeline user interface is shown. One or
more users 102, such as a user 102A, a user 102B, and a user 102N, are in communication with a
clinical timeline engine 104 via communication network 106. The clinical timeline engine 104 is in

communication with one or more medical information databases through one or more information
3



WO 2017/173029 PCT/US2017/024921

servers 110. The clinical timeline engine 104 can include a clinical timeline website or any other
device or application capable of providing access to and interaction with the clinical information
items stored in the medical information databases 108.

[0020] The users 102 can use a computing device, such as a laptop or desktop computer, a
cellular phone, a personal digital assistant, a smart phone, and so forth to access the clinical timeline
engine 104. The users 102 can view a clinical timeline, review additional details of a data item
presented in the clinical timeline, enter future clinical tasks to the clinical timeline, enter notes or
annotation regarding a clinical event or data to the clinical timeline, and act on previously
configured actions (approve treatment plans, confirm updates to patient profiles, respond to patient
reported diary entries, respond to patients’ messages, etc.) associated with a data item of the clinical
timeline. Notes entered in the clinical timeline can but do not have to be associated with the official
patient clinical record of treatment. The users 102 are typically healthcare provider entities or
participants in a clinical environment, accessing the medical information databases through the
clinical timeline engine 104. For example, the users 102 can be, but not limited to, doctors in
charge, doctors assisting, nurse practitioners, supervising nurses, nurses, imaging specialists, lab
specialists, physical therapist, dietitians, social workers, scheduling clerks, etc.

[0021] The users 102 all have relationships with one or more patients who were, are, or will be
under the care of the healthcare environment the users 102 are associated therewith. Such healthcare
relationships may comprise any type of relationship that exists between a healthcare provider entity
and a patient seeking treatment or under treatment. For example, the user 102A can be an
oncologist in charge of treating a patient A (not shown), and the user 102B can be a head nurse
supervising and coordinating the treatment of all the patients, including the patient A, under the care
of the oncologist user 102A. The healthcare relationships can also comprise any type of relationship
that exists between multiple healthcare provider entities and one or more patients. For example, a
doctor in charge, a few assisting doctors, a head nurse, a team of nurses, an imaging specialist and a
dietitian can work as a designated care team for the treatment and treatment follow-ups for one or
more particular patients.

[0022] In addition to the information regarding a healthcare provider entity and a patient entity,
each of the healthcare relationships may have one or more clinical information items associated
therewith. Such clinical information items may comprise any type of electronic medical records
(EMRs) of a particular patient. Electronic medical records include, but are not limited to, clinical

data such as images, clinical notes, patient charts, orders, summaries, reports, analysis, or any other
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type of electronic medical documentation, including digital scans of paper reports and faxes relevant
to a particular patient’s condition and/or treatment. Clinical information items may also comprise
information relating to the occurrences of clinical events and clinical data associated with or
generated from the occurrences of clinical events. Clinical events include, but are not limited to,
patient encounters and/or visits, physical exams, patient participation in clinical trials, imaging
scans, lab orders, patient reported experience measurements, patient reported outcome
measurements (diary entries), changes to patients’ profiles, patient communications, etc. Clinical
data include, but are not limited to, patient profile information, images, alert history, allergies,
culture results, physical examination results, vital signs, past medical history, family medical
history, surgical histories, histories of present illnesses, current and past medications, symptoms,
past orders, completed orders, scheduled orders, pending orders, tasks, lab results, patient encounters
and/or visits, immunizations, physician comments, nurse comments, other caretaker comments, and
any other relevant clinical information.

[0023] Clinical information items are searchable for one or more aspects of information stored
in association therewith. For example, clinical information items can be searched based on the
healthcare provider entities, the patient entities, a time when the clinical event took place or will take
place, the venue where the clinical event took place or will take place, the treatment plans
administrated, abnormal patient diary entries, etc. In particular, each of the clinical information
items has a time associated therewith. For example, for a clinical event such as a treatment
appointment between a doctor in charge and a patient, the corresponding information item may
indicate a time, a day and a calendar date regarding when the appointment actually took place or is
scheduled to take place. For another example, for a clinical data such as CBC (Complete Blood
Count) ordered for a patient, the corresponding information item can include the timing information
as when the lab test was ordered and/or when the lab test was complete and is available for access.
[0024] FIG. 2A illustrates an exemplary on-screen healthcare GUI 200 for managing patient
care and treatment including a clinical timeline 300 for treatment viewing, planning and
coordination. The GUI 200 represents a console of a medical care management system displayed to
a clinician upon that particular clinician user’s login account (e.g., Rosie, R.N.). The GUI 200
includes a menu bar 202, a message/task panel 204, and a clinical timeline 300. The clinical
timeline 300 is shown to include a detail panel 206 to the right hand side.

[0025] The menu bar 202 is located at the top of the GUI 200 and provides access to general

menus used to configure, navigate and operate the medical care coordination system. For example,
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the Home menu may provide navigation back to the default display page configured for the
particular logged-in user at the console of the medical care management system. The Back button
and Forward button of the menu bar 202 may provide back and forth access to various display pages
that the logged-in user has visited during a period of time.

[0026] The GUI environment 200 includes a healthcare provider entity selection menu 222 and a
patient selection menu 224. In some embodiments, the GUI 200 can further include trays 232 and
234 to provide pictorial and/or icon depictions for each of the healthcare provider entities and the
patient entities, respectively. For example, a doctor can have his face picture and an initial of the
first name and the full last name associated with the pictorial representation in the tray 232. A care
team can have an icon of multiple people and a name assigned to the care team, e.g., Care Team A,
associated with the icon to be enlisted in the tray 232. Similar for the patient entities, each patient
can have a pictorial depiction associated with a name indication, e.g., the initial of a first name and a
full last name enlisted in the tray. A clinician user 102 of FIG. 1 can utilize an input device, for
example, a mouse, to select a particular healthcare provider entity from the selection menu 222, and
to select a particular patient entity from the selection menu 224. As shown in FIG. 2A, the clinician
selects healthcare provider entity as Dr. Batista, and the patient entity as patient Franzen, indicating
the clinical timeline 300 to display the information regarding a one to one healthcare relationship
between Dr. Batista and patient Franzen.

[0027] The detail panel 206 displays additional details about a clinical event or a composite
clinical data item that is currently selected in the clinical timeline 300. As shown in FIG. 2A, the
currently selected data item is an approval of a treatment plan, shown in the clinical timeline 300 in
highlight. The details of the selected data item are illustrated in the detail panel 206. The additional
details of the selected treatment plan approval includes an image, information regarding dosage
applied to date during the course of the treatment, and the relevant planning parameters applied to
the treatment plan approved.

[0028] FIG. 2B illustrates another exemplary GUI environment 250 for managing patient care
and treatment, including a clinical timeline 400 for treatment viewing, planning and coordination.
The GUI 250 also represents a console of a medical care coordination system, which is displayed to
a clinician upon that particular clinician user’s login (e.g., Rosie R.N.). The GUI 250 includes a
plurality of tabs 254, a menu bar 252 configured for each of the tabs 254, and a clinical timeline 400.

The clinical timeline 400 is shown to include a communication panel 256 to the right hand side.
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[0029] The plurality of tabs 254 are located at the top of the GUI 250 and provide the users
access to various applications of the medical care management system. For example, the Home tab
may provide navigation to the default home page configured for the particular logged-in user at the
console of the medical care management system. Under the Home tab, the menu bar 252 further
provides application specific menu options to configure, navigate and operate the particular
application of the medical care management system. For example, the View Button may provide
short-cut access to a calendar view, patients’ lab results, patients’ charts, etc. The My Pinned Button
may provide a filtered view of the clinical information that has been selected by the logged-in user
as pinned items. The pinned items can be one or more to-do tasks such as to review a certain lab
results bearing abnormal data, or to respond to a patient’s complaint of symptoms in a diary entry
after a course of a treatment.

[0030] The GUI environment 250 includes a healthcare provider entity selection menu 262-1
and 262-2, as well as a patient selection menu 264. In some embodiments, the drop-down selection
menu 264 provides options for selecting a single patient, all the patients, or a group of patients
according to different pre-configured criteria. For example, a group of the last 8 patients, next 8
patients, patients with new unread PRO records, patient with appointments this week, patients high
risks, etc. Correspondingly, for the drop-down menu 264 enabling batch selection of patients, GUI
250 includes a tray 274 to provide pictorial and icon depictions for each of the patient entities
selected by use of the menu 264. For example, each patient can have a pictorial depiction associated
with a name indication, e.g., a full first name and a full last name listed in the tray 274. A clinician
user 102 of FIG. 1 can also utilize an input device, for example, a mouse, to select a particular
patient entity either from the tray 274. Upon the clinician’s selection, the pictorial depiction of the
selected patient entity is indicated, e.g., highlighted, both in the tray 274 and on the face of the
selection menu 264. The clinician indicates an individual healthcare provider entity from the
selection menu 262-1. Alternatively, the clinician can indicate a group of healthcare providers as a
healthcare provider entity. In other words, the clinician can choose to view all the clinical data
associated with a healthcare relationship with a single patient either from the perspective of a
particular whole team working to treat the patient or a particular single clinician. In some
embodiments, the GUI 250 allows the clinician to define the team members of a particular care
team, as well as introduce or delete care teams associated with the healthcare environment. As

shown in FIG. 2B, the clinician indicates the healthcare provider entity as Rosie, the logged-in user,



WO 2017/173029 PCT/US2017/024921

and the patient entity as patient Taylor, for the clinical timeline 400 to display the clinical
information on a many to one relationship.

[0031] The communication panel 256 displays various messages communicated between the
indicated healthcare provider entity and the indicated patient entity. Such messages can be of any
type of communication between the indicated parties, e.g., SMS or MMS or APP messages,
telephone calls (including missed calls), social networking content posts, notifications and /or status
updates, microblog (e.g., Twitter®) contents, as well as emails. Note however that these are non-
limiting examples of communication data, and the technology described herein can aggregate and
integrate such information from any source, including from sources not yet known. The
communication panel 256 includes a plurality of message boxes 260, each of which includes various
details regarding a particular message. Such details can be, but not limited to, the sender
information, the recipient information, the subject of the message, the importance level of the
message, and the content of the message. Further, each of the message boxes 280 also includes a
time associated therewith, e.g., a sent time, a post time or a receive time. The time associated with
the message box 280 correlates to the timeline via a link 282 to a corresponding time indicator of the
timeline. In addition the content in the message can be clickable which points to a specific location
in the timeline related to the content reference and not a specific time. Each of the message boxes
280 can further include an action item 284 to enable the user to, for example, execute a certain
action in the computation system by use of an input device, e.g., a mouse, to select the item for
actions. For example, the user can mouse click on a Reply button to respond to the message
presented in the message box 280 within the context of the timeline 400.

[0032] Having described the GUI environments with respect to FIGS. 2A-2B, it is understood
that the specific GUI environments of FIGS. 2A-2B are only two of many exemplary environments
in which an exemplary clinical timeline 300 or 400 may operate. The scope of the timeline 300 or
400 is not intended to be limited to any particular GUI environment.

[0033] With reference now to FIGS. 3A-3C and 4, additional aspects of the clinical timeline 300
and 400 are shown in accordance with embodiments of the present disclosure.

[0034] Referring to FIG, 3 A, the timeline 300 is shown to illustrate a one to many healthcare
relationship in accordance with embodiments of the present disclosure. The clinical timeline 300
provides a visualization of all the clinical events and data pertaining to the one to many healthcare
relationship indicated by the user 102 of FIG. 1 via the selection of a healthcare provider entity and

a selection of a patient entity. As shown in FIG. 3A, the plurality of data items are filtered to
8
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include only the events and data relating to the healthcare relationship between the indicated
provider entity, e.g., Dr. Batista and the indicated patient entity, all patients under the care of Dr.
Batista. The filtered plurality of data items 304 are ordered and positioned based on the times
associated therewith in a descending chronological order encompassing the time periods from the
future to present to past. The chronological order is represented in the form of a vertical axis 302
running in the middle of the clinical timeline 300. Each of the data items 304 includes the
healthcare provider entity information 304-1 to the left hand side, aligned underneath the selection
menu 222. Each of the data items 304 includes the information of the indicated patient entity 304-2
to the right hand side, aligned underneath the selection menu 224. Each of the data items 304
includes an indicator 306 in the middle of the data item, intersecting with the axis 302 of the clinical
timeline 300 at the indicator 306. Indicators 306 can be represented in a variety of forms such as,
for example, icons, color-coded icons, etc. These represent the type of information. Each of the
data items 304 further includes a time 304-3 associated therewith, displayed towards the right hand
side of the data item 304 in the timeline 300. Each of the data items 304 also includes additional
information pertaining to the clinical event such as venue information 304-4 and status information
304-5.

[0035] The clinical timeline 300 can further include some structural displays that are optional.
For example, due a size limit of a displaying screen for the timeline 300, without rendering the
entire collection of the running events and data associated with the timeline, the timeline can have
visual markers/enhancers such as day separator 320. As shown in FIG. 3A, a separator 320 is
displayed at the top of the running axis 302, indicating the information of today and the calendar
date of today, as there are not any clinical events or data associated with this particular healthcare
relationship in the future. Another separator 320 is displayed at the border between the plurality of
data items associated with the time periods of today and the plurality of data items associated with
the time periods of yesterday.

[0036] The clinical timeline 300 can include a slider to facilitate user navigation along the
timeline to view clinical events and data such that to accommodate various screen sizes of the user-
end devices at which the user is accessing the timeline. The timeline includes a scroll line associated
with the slider to indicate a subset of clinical events and data currently viewable in a view area of
the timeline. The scroll line and associated detail panel are scalable based on available display real

estate.
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[0037] Referring to FIG. 3B, the on-screen timeline 300 is shown to illustrate a many to one
healthcare relationship in accordance with embodiments of the present disclosure. The
visualization provided by the clinical timeline 300 represents all the clinical events and data
pertaining to the many to one healthcare relationship indicated by the user 102 of FIG. 1 via the
selection of a healthcare provider entity and a selection of a patient entity. As shown in FIG. 3B, the
plurality of data items are filtered to include only the information relating to the healthcare
relationship between the indicated provider entity, care team 2A, and the indicated patient entity, an
individual patient Franzen. Like the data items of FIG. 3A, the filtered plurality of data items 304
are ordered and positioned based on the times associated therewith in a descending chronological
order along the vertical axis 302 running in the middle of the clinical timeline 300.

[0038] The healthcare relationship indicated for the timeline 300 of FIG. 3B includes data items
associated with times in the future. Therefore, a separator 320 is shown at the top of the running
axis 302 indicating tomorrow and a calendar date of tomorrow. Accordingly, the plurality of data
items associated with different other days are grouped with the corresponding day separators 320 in
between.

[0039] Referring to FIG. 3C, the on-screen timeline 300 of FIG. 2A is shown to illustrate a one
to many healthcare relationship in accordance with embodiments of the present disclosure. The
visualization provided by the clinical timeline 300 represents all the clinical events and data
pertaining to the healthcare relationship indicated by the user 102 of FIG. 1 via the selection of a
healthcare provider entity and a selection of a patient entity. As shown in FIG. 3C, the plurality of
data items are filtered to include only the information relating to the healthcare relationship between
the indicated provider entity, Dr. Batista, and the indicated patient entity, all the patients under this
doctors care. Like the data items of FIGS. 3A and 3B, the filtered plurality of data items 304 are
ordered and positioned based on the times associated therewith in a descending chronological order
along the vertical axis 302 running in the middle of the clinical timeline 300.

[0040] According to some embodiments, the information displayed by an on-screen timeline
(e.g., on-screen timeline 300) is automatically adjusted based on the healthcare provider that is
currently using the system and/or the current activity of the healthcare provider. For example, a first
set of information will be displayed when a nurse is using the system, and a second set of
information will be displayed when a surgeon is using the system. Although the first set of
information and the second set of information may include some information that is the same, in

general, the first set of information is specifically tailored to the nurse, and the second set of
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information is specifically tailored to the surgeon. Furthermore, while the surgeon is preparing to
perform a surgical procedure, preliminary information maybe displayed. When the surgeon begins
performing various stages of the surgical procedure, active information is displayed and updated as
necessary (e.g., when a new stage of the procedure is reached or new information becomes
available).

[0041] Referring to FIG. 4, the exemplary on-screen clinical timeline 400 of FIG. 2B is shown
in accordance with an embodiment with the present disclosure. The clinical timeline 400 provides a
visualization of the clinical events and data that associate the healthcare relationship between the
clinician indicated patient, e.g., Taylor and the healthcare provider entity Rosie, R N. The feed
view will logically be a variation of the many-to-one view though it can be adjusted to reduce to a
one to one view via the “Whole team” slider control <needs to be numbered in the drawing>. Since
it is the history of a single patient, it can show every encounter. All team members see the identical
screen in the many to one view condition. The clinical timeline 400 includes a vertical axis area 404
positioned about the middle of the timeline, the axis area 404 representing the running time
encompassing future, present and past information. The axis area 404 includes a Future indicator
404-1 at the top thereof, a Now indicator with a current time in a prominent display, and a plurality
of time indicators 404-3 displaying various times in the past. Unlike the Now indicator 404-2 and
the Future indicator 404-1, which does not need to associate with any data items of the timeline 400,
each of the past time indicators 404-3 is associated with the plurality of timeline data items,
including the message boxes 280 in the communication panel 256. In some embodiments, the
Future indicator 404-1 can be implemented as an actionable widget, allowing the user to select the
indicator to expand the prior collapsed view of the clinical events and data associated with a time in
the future. Likewise, the Future indicator 404-1 also allows the user to compress (hide) the prior
expanded view of the future clinical events and data in the timeline, displaying only the Future
indicator 404-1.

[0042] The clinical timeline 400 can include additional day separators 406 to organize the
chronologically ordered clinical events and data by calendar days. In some embodiments, the
timeline separator 406 includes a calendar date indicator. In some other embodiments, the timeline
separator 406 further includes a quick-glance summary of the clinical events and data along that
particular calendar date. For example, for a present day on Aug. 20, until a present time 5:30pm,
there have been 6 events and 2 messages. Here, the events include both the clinical tasks and the

clinical data available.
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[0043] According to some embodiments, a conflict between two or more events of the timeline
may be detected. When multiple events for a user are scheduled at the same time, or multiple events
are close in temporal proximity but at locations that are far apart, a conflict is detected, and the GUI
notifies the user or the parties to the scheduled conflict. Furthermore, the GUI may suggest an
alternate time or location to avoid the conflict. For example, if a command, order or clinical decision
is entered, chronological events may be analyzed to detect an event conflict. When a doctor
prescribes blood work, but a nurse has already indicated that the patient’s vein has collapsed and
blood work may be difficult, the interface notified the individual prescribing the blood work that a
conflict has been detected. In another example, a therapist schedules radiation therapy, but a doctor
has previously indicated that no more radiation therapy can occur until the patient has been
examined. In this case, the GUI notifies the therapist to prevent potential harm to the patient. In
another example, a patient has been diagnosed using MRI. Although MRI images can be used for
treatment planning, the planning software at the hospital may be limited to using CT scan data as
input data for planning. In this case, the system detects the potential conflict and notifies the
physicist or dosimetrist that CT images are needed.

[0044] The clinical timeline 400 includes a plurality of data items 402 positioned horizontally
and intersecting with the vertical axis area 404. Each of the data items 402 of the clinical timeline
correlates via a link 402-5 to the corresponding time 404-3 along the vertical axis area 404. The
plurality of data items 402 are ordered according to the times 404-3 associated therewith in a
chronological order. Each of the data items provides visualized information corresponding to a
clinical event or data. In some embodiments, the data item 402 includes an icon 402-1 representing
a category of the clinical data, such as, for example, pain survey, patient experience survey, patient
diary entry, lab results, profile change, clinician appointments as well as patient tasks. Each of the
data items 402 includes a brief textual description 402-2 of the corresponding icons. For certain
data items 402, quick-glance descriptions 402-3 to highlight the most salient or urgent information
or status thereof are further included. For example, the quick-glance description 402-3 can present
an abnormal CBC result with a red colored text “High Hbg” to alert the clinician viewing the
timeline. The quick-glance description 402-3 can also flag an upward or downward change in a
score of a patient reported outcome measurement such as the pain level or the depression level, etc.
Other urgent information may be displayed in the GUI as a warning or notification based on past
clinical events. For example, during treatment, a patient may experience a severe allergic reaction to

a certain drug or form of treatment. At a later time, if a healthcare provider enters a prescription for
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the same drug or treatment, or a drug or treatment that is substantially similar, the GUI will display a
warning that the new even (entering the prescription) may be dangerous for the patient. According
to some embodiments, the user must manually reject or override the warning before the new event
will be entered.

[0045] According to some embodiments, clinical data and relationship information may be
displayed in a timeline based on a correlation to similar events. For example, when a user has been
treated by Oncologist A in the past, the relationship between the user and Oncologist A is stored in
the system. At a later time, the user may begin treatment with another doctor, Oncologist B. The
system identifies that oncological treatment is a similar event that has occurred in the past. In this
case, the GUI will display clinical data and relationship data based on the relationship between
Oncologist A and the user being the same as the relationship between Oncologist B and the user.
[0046] In addition to viewing the clinical information pertaining to the selected healthcare
relationship between the indicted healthcare provider entity and the patient entity, the clinical
timeline 400 allows the clinician to interact, modify and create new events to take place for the
selected healthcare relationship via actionable elements 402-4 associated with corresponding data
items 402. The actionable elements 402-4 are configured to allow the clinician to execute suitable
actions upon the clinical information represented in the data item 402. For example, the clinician
can select the actionable element by use of an input device, e.g., a mouse, to view a particular
patient reported outcome measurement (PROM), view a dietitian’s note regarding the appointment
with the patient, review a CBC report, review details of patient reported experience measurement
(PREM), approve changes to the patient’s profile on record, or to create tasks of appointments,
treatments, ordering lab tests, CT tests, etc.

[0047] The actionable elements 402-4 also allow the clinician to execute actions that are not pre-
configured for the corresponding categories of the clinical events and data as described above. For
example, for composite clinical data such as CBC results, the data item 402 displays a clicking icon
402-4-1when the clinician hovers over the data item 402 a cursor appears shown as 402-4-1. Upon
the display of the cursor, the clinician can execute the expanding action inherent to the clinical data
to view the additional details of the report in the context of the timeline.

[0048] In some embodiments, the indicated healthcare provider entity is the logged-in clinician,
and the clinician enters new tasks for him or herself into the clinical timeline to manage his or her
own activities in the treatment of one or more patients. In some other embodiments, the logged-in

clinician can select a healthcare provider entity other than himself or herself. For example, a head
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nurse logged into the timeline 400 can nevertheless choose from the selection drop down menu 222
to choose someone else if they had permission to view that person’s data. For example, by changing
the selection of the single patient Taylor to all the patients, the head nurse user can view the overall
activities regarding the assisting doctor’s schedule before making new appointments for the patient
Taylor with the assisting doctor.

[0049] FIG. 5 is a flow chart of an exemplary computer implemented method of generating a
clinical timeline in accordance with embodiments of the present disclosure. The method 500 starts
in step 502, in which a plurality of clinical information items from a plurality of information sources
are received by the timeline engine 104. Each of the clinical information items is associated with at
least one healthcare provider entity and one patient entity. Each of the clinical information items
also includes an associated time.

[0050] In step 504, the plurality of clinical information data are filtered based on a healthcare
relationship. The healthcare relationship includes a healthcare provider entity indicated by the user
102a and a patient entity indicated by the user 102b. In step 506, the filtered plurality of clinical
information items are ordered based on the associated time in a chronological order. In step 508, a
clinical timeline is generated based on the ordered plurality of clinical information items.

[0051] Aspects of this disclosure are described herein with reference to flowchart illustrations or
block diagrams, in which each block or any combination of blocks can be implemented by computer
program instructions. The instructions may be provided to a processor of a general purpose
computer, special purpose computer, or other programmable data processing system to effectuate a
machine or article of manufacture, and when executed by the processor the instructions create means
for implementing the functions, acts or events specified in each block or combination of blocks in
the diagrams.

[0052] In this regard, each block in the flowchart or block diagrams may correspond to a
module, segment, or portion of code that including one or more executable instructions for
implementing the specified logical function(s). It should also be noted that, in some alternative
implementations, the functionality associated with any block may occur out of the order noted in the
figures. For example, two blocks shown in succession may, in fact, be executed substantially
concurrent, or blocks may sometimes be executed in reverse order.

[0053] A person of ordinary skill in the art will appreciate that aspects of this disclosure may be
embodied as a device, system, method or computer program product. Accordingly, aspects of this

disclosure, generally referred to herein as circuits, modules, components or systems, may be
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embodied in hardware, in software (including firmware, resident software, micro-code, etc.), or in
any combination of software and hardware, including computer program products embodied in a
computer-readable medium having computer-readable program code embodied thereon.

[0054] In this respect, any combination of one or more computer readable media may be
utilized, including, but not limited to, an electronic, magnetic, optical, electromagnetic, infrared, or
semiconductor system, apparatus, or device, or any suitable combination of these. In the context of
this disclosure, a computer readable storage medium may include any tangible medium that is
capable of containing or storing program instructions for use by or in connection with a data
processing system, apparatus, or device.

[0055] Computer program code for carrying out operations regarding aspects of this disclosure
may be written in any combination of one or more programming languages. The program code may
execute entirely on an individual personal computer, as a stand-alone software package, partly on a
client computer and partly on a remote server computer, entirely on a remote server or computer, or
on a cluster of distributed computer nodes.

[0056] It will be understood that various modifications may be made. For example, useful
results still could be achieved if steps of the disclosed techniques were performed in a different
order, and/or if components in the disclosed systems were combined in a different manner and/or
replaced or supplemented by other components. Accordingly, other implementations are within the

scope of the following claims.
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WHAT IS CLAIMED IS:

1. A method of generating a user interface including a clinical timeline, the method comprising:

receiving a plurality of clinical information items from a plurality of clinical sources,
associated with at least one relationship between a healthcare provider entity and a patient entity,
each clinical information item having an associated time;

filtering the plurality of clinical information items according to a relationship to generate
filtered clinical information item views, wherein the relationship comprises an indicated one or more
healthcare provider entities and at least one indicated patient;

ordering the filtered clinical information items according to the associated time to generate
ordered clinical information items; and

generating a clinical timeline according to the ordered clinical information items that can

show both the past and the future in a single view.

2. The method of claim 1, further comprising presenting the generated clinical timeline to a
clinician.
3. The method of claim 1, wherein the indicated healthcare provider entity comprises at least

one clinician.

4. The method of claim 2, wherein the clinical timeline comprises selection elements operable
to enable the clinician to select the indicated healthcare provider entity and the indicated patient to

filter the clinical information items of the clinical timeline.
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5. The method of claim 2, further comprising allowing the clinician to modify the clinical

information items of the clinical timeline.

6. The method of claim 2, wherein the clinical timeline allows the clinician to select a clinical

information item therefrom for detail viewing in a detail panel.

7. The method of claim 2, wherein the plurality of clinical information items comprises
messages communicated between the indicated healthcare provider entity and the indicated patient,

and wherein the messages communicated are presented in a communication panel.

8. A system for generating a clinical timeline, the system comprising:

a memory that stores machine-readable instructions; and

a processor communicatively coupled to the memory, the processor operable to execute the
instructions to implement a method of generating a clinical timeline user interface, the method

comprising:

receiving a plurality of clinical information items associated with at least one
relationship between a healthcare provider entity and a patient entity, each clinical
information item having an associated time;

filtering the plurality of clinical information items according to a relationship to
generate filtered clinical information items, wherein the relationship comprises an indicated
healthcare provider entity and at least one indicated patient;

ordering the filtered clinical information items according to the associated time to
generate ordered clinical information items; and

generating a clinical timeline according to the ordered clinical information items.

9. The system of claim 8, wherein the process further comprises presenting the generated

clinical timeline to a clinician.

10. The system of claim 8, wherein the indicated healthcare provider entity comprises at least

one clinician.
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11. The system of claim 9, wherein the clinical timeline comprises selection elements operable
to enable the clinician to select the indicated healthcare provider entity and the indicated patient to

filter the clinical information items of the clinical timeline.

12.  The system of claim 9, wherein the method further comprises allowing the clinician to

modify the clinical information items of the clinical timeline.

13.  The system of claim 9, wherein the clinical timeline allows the clinician to select a clinical

information item therefrom for detail viewing in a detail pane.

14. The system of claim 9, wherein the plurality of clinical information items comprises
messages communicated between the indicated healthcare provider entity and the indicated patient,

and wherein the messages communicated are presented in a communication panel.

15. A non-transitory computer readable storage medium having embedded therein program
instructions, when executed by one or more processors of a device, causes the device to execute a
method for generating a clinical timeline, the method comprising:

receiving a plurality of clinical information items associated with at least one relationship
between a healthcare provider entity and a patient entity, each clinical information item having an

associated time;

filtering the clinical information items according to a relationship, wherein the relationship

comprises an indicated healthcare provider entity and at least one indicated patient;
ordering the filtered clinical information items according to the associated time; and

generating a clinical timeline according to the ordered clinical information items.

16.  The non-transitory computer readable storage medium of claim 15, wherein the method

further comprises presenting the generated clinical timeline to a clinician.

17.  The non-transitory computer readable storage medium of claim 15, wherein the indicated
healthcare provider entity comprises at least one clinician.
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18.  The non-transitory computer readable storage medium of claim 15, wherein the clinical
timeline enables the clinician to select the indicated healthcare provider entity and the indicated

patient to filter the clinical information items of the clinical timeline.

19



WO 2017/173029

USERS <
102

USER
102N

1/8

NETWORK

PCT/US2017/024921

CLINICAL TIMELINE
ENGINE

104

INFORMATION
SERVER

110

/

AN

e

e

N S

INFORMATION
DATABASE

\\N____'___‘/

Y

MEDICAL

108
P



PCT/US2017/024921

WO 2017/173029

2/8

80¢

V¢ Ol

e A
~ N
£l peel <
42 pejepwsy
{ ; b 8
i . B j . LY ARmOsion "4, - UeZURLY UBO
| e o woog oy 3 ey (D) zrars Lo Ayt # wgza e & subei wapay
i i
™ It i
K9] Aezeun 000} 08 _ Ll el € gz eng & W8 ey
X9 AIEL e FE7 | L BbR0 Ap0g L A\/ Wz fencutidy i) W] Heg L @ s gy
X3|  dezieu 8670 | Lu1 snbiieg Jopey [ ! s 5o AgOs, uBzuEL] ity
Areuy ulLeH WA Eel ool - >mmummw_wwﬁmmmmﬁ MNW mw“.w o ® Wy oegAepaI &3 safieis Moy
SIOOIEIE, DU Wd 682} O OB B asgeq | g & RIS YBOT:
! pttigal] UoREipe, e 0 Geg Azpsin, i
A8 DS 10 (46 ) w TERE e Eﬁmz“( uwwEwﬁm&M vt & Pupaetd Lo
4220 0vl10 10 095 Lipy e isvaig 1y fd 00 08 SPUTRE BLISAR o) AR i epeeng G GOz UBL]
8jB(] 0} 8303 ey [BsAld e sabew mojsy
e —— —1 s GaZUBLY Heny
= 27100 S8 L - ABRIBISEA | gZuieng &) B saBau Kmajasy
)\\).:M/IN@// NH S50y & veTRLE HRGP - ¥0¢
\ ) . : 7 e , 2
//m/,// k8 fesouddy ueg usinzal] wsRg L i B Wy acgepsinil & ol o
m ! ( " . TR VEO
4 W GO & WY G0 Aepainy ] 6 i i m
m) w,_ e 4572 wietges.} iojEpey ,% 4 oai e mwmmm T @ Bapueid 15
W.L i o ] uaRUBL] yEor
§ 1 ~. - wam & Pid 027z Bouous £ Bl ISIIRBI),
oy s
Hd 00 A, UBUERI) UG .WD i OGS WiEXT wEg L g % , [rem—
§ 03 Papy - Aepoy, - UETURH 20,
vid ./, (44 ;/ . U gz eng 5 W safieny Mg%m
A e BUg A5 ~ By BANS %
} i fE uEERL URY
PY ZDLL LOZ-I-0) B0 Ued IUawEss) uszuRL4 UBOP W/ ZI80eg ROt 3] U gz ang S soialy s.mwmﬁh.
i SARIY | EpUeRs | : 7 Bapuig ~
qean m _ UOSUSE T LGSR | seliop 'y SCg mmﬁ Bupsey 3 Bugioyy esyeg ) | ooypse) dooug| syel AW~ olereng Agluog
L yoKeen ) S
5 O @@ @ \ | O G @ O\ e
oA _ NAHA @ ~ NY DIOREIC 950y @ SR FTINUCEY & /, BieUlE 0 ,,,_ suoody [ sueugeneg [ (J 707
\w ] YD e
/ / Y I
/ /

402 -

vee

SUBSTITUTE SHEET (RULE 26)



o5z S [R5

PCT/US2017/024921

3/8

o
3D
O

WO 2017/173029

A A
A N
wd Ridey | iels B 0} pajier 584 UiBI Q .
4ABpnt s818; INCH | 9w of uBg) zh HoPaY & ©F L8008 JeuBRIog unissesaq C:
(Eoplng} AR W L gre 4
] fidoy ‘weioud O 584 80% Odid #8ip W o L) 3005 Foning e, G
2 AEpy jofe] ok | SUCd HOA UBS 3N — wiSgnpy £
o) 378N 0] -
“ { BI00Y HiEKg Uit gy
weggly o e prey wdg &) a1
SIOVESEINT SIAEA3S [§g
Yo7~ ]| Adsy 1G04 YL Ean uonRipe Al iogy iwege: poppR LRI ABIEE AN o0l
JJRUAOU S 9
e usy g ey 128
§OROPES SUABG
v NwN Sl - ey sinoy 7 50 Buies st sdey 5
B 4B soihe 283 d_:
AL gt farg g
wepgry —— e oy e Azzip Buiesd @
oy Wy e
TN
pajeiduios powepy vReI] i 1mep B Ot
Od #olA 81008 fonng umg || - Vig
-29¢ Ioike ] [areH SeliMoY IR WNdD
A\ BERIEREHIASEERE R
/
~E5 S poe iy @ (B wesow (B Awwenn (0 [V E u D MBI A ER ~ —— P4
N PG SIS0 @ av @R ( oy, sofAjely SUBUD | BWIOH
]
7

1292 0wz " w6z

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/024921

WO 2017/173029

4/8

00g

A

£-viE

G908

cyot 90¢  FY0€

L-#0E ¥0E

kY 3 Y m
) _ ) ] | ] €20 posec <
“UGiSH| [BRIOUDIGOPUS PRIBAISUCUIED o ¢ Agedouspeydusd] T A 7 Y —t 5 FeA 7
(USRI J0 JB RUMEISONE O 8 Bley | "7 Emioumsud wk sjgredwno Aoy @ /I sauap Liesng M L 4 M0 8y Ny By slsg & hd id
180t 05] Jaddn ys] o4 10 1s0us Bulddnads Aiords soeds Bz asusg ~ WY 008 === fsip df Aojoy 1 ﬂ - BSER L0 8
NS
agdo) (fae UOSHM fite] Ly Aentiind L, & N BTN LB
sunifal iy [PULION HOISUSWID WY 008 @ YSi JuRESL) U0 nm.mu 7 wonl e osieg 'L vg # W T U eng £ soBaw wolnay
Ay U LRNE pransesiy aoeds Jef woserad emr 3P0 Mn J4; jsafire) _ pre—
91 "SR JE0OU B [0 S0UODIAS 0U 5 SIBU} 1N '$508U5 Bulieoaid DUB MODUIM yofdung IS AR 1 Wi £ U o1y e uesp
Aspucugndoyioe ignoser-aud Sugs Ui sap0u Yduwk osacsUcy I8 BBy U0ISH W DBL N rrouddy Hely Ewmawmw ﬂ@ Bistien L ug & & saflew) sajasy
SOUCIGOPUS DERASLOWSD B INOULR 85k Linjpiesiied DU yEoL [BULICN T ———
N ¥y 088 Aepsinii) @ Beusi RiAes
Bing jeinsid 149} fRLiY S) S4By | HIEIERIRILN VOBIAR R Mo Bl80N 8 SSlIGIL Ae
Seiao 8] pudyoussed Aeuowind g ‘eqo) seddn bl ey u sueiy 3 HSIA JUBLEREI] U Bisfieg L iy @ R S laziies,] ueny
JHRUTLOT-GNS PRICTESS [BUIS [5AS SIR SI0Y UORBURUEXS Joud SIf S0UiS it 0076 Aepsnil 53 Bupeueld 17
nesy Jof ; d od j1fips seonpaid 5 : -
e S Aot St st L Homp0L S TR0 8 s uerusi vy
R2IGR [BIULL 4 AU A AN 152 10140 FREICINE I 1408 Wgzueng & solei Maiey
10 180w Bupddnoae Ajopdo sordsi2 ‘o3uSH ‘SSNIP & & 2ISH)  SONIONS x.l.\ s,
................................. e UBTHEL] UBST
gLz SudeiBoion: pue BLIDZIZG U208 1D S0l NOSRIVAINGD 02e - yOE ez veng £ seBeul solrey
‘pepeiseis: dint SoBeuy eiBes pus puoics Jeusiining i Lo e A— p— LazuRs UBn;
PR ISEIAGE (7 SNADSY 10 410G} 50 USHRISIYILDE SNOUSARI] W Gls fersiidy el paEes] msleg LG Hiy oeg depainal. &5
fuimonoy pattsoped sem BuiSew) Exesues uonnjoss FOINHOAL
. . " Ugzies usnr
. ) By UOSIA fuke v 008 Aepsinil B .
uioAgil {J5ezek=d 10 Rt (g DEkEN0L0 I5VE00 NOLLVIGYY wﬁwg %@aw 14 V003 WY wEIRG LU0 # Buleild 1
B ) .
g0} sodds us) © pue uoysabuog 50§84 £5 'SBWS AT N0 NOSYIN N4 027 Aonown] 3 :MMAH&MMM
ORAUOT e 18U 173 INNTEO0H aa|diuion g Lesng fy il 005 B3 WY Aentiiol L @
PLOZ-1-0) BoAeS J0 Seg Wy 0001 YSIA JBlUERI] U0 mu gsjeg LuQ # e 00 o] ) eqerzie Aey
’ %M .mwomco_a uyor iq uenshig @ m - - . s e
0.5 ABoioipey wueqing Aje 4 — —t B0 R AEpe] e ———
18RAH00 A B0 | LAmG vee ™y ¢ N ¢og (44 f/ U AT ' 5) m%ﬁwﬁm
A i ~ SSUNCEEY iy DuimoNg e
N ol Lazies-| Ueiy
WY ZELL I0E-0) een  uens 10 - uodey ABopiney ~ SIBlR Iy W ~ Blieg BlUG] IG ot B gz U Eg &Y wmmmﬁmm_.ém
! nuaw _ spfEuy | EpUBE] | ey | 7 Buipiog ~

fol7 e m | UCHHA L BRNOT S IS S __m Bugpres | Bu om HoBsieg L 4 [ oSE] onom | SigeL AW ~ o500 90() 4G 308
)

p @ \@_? ~ SRR Y @xv ® @? ¥UReLI T ediEng [ 71 oey | | Swewep| Eiel

OTeH _ NyidgA ~ @ ~ HY piogRls sisty @ Syisheq sRpuotoly B auljeli] gnH sucieidy SeuD pEEd U

o e

hY {

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/024921

5/8

WO 2017/173029

508 - g€ 9ld

| S0e vooppoe VR0 a0e

5 ! \ \
\ 07e  [Eo-eeen ] ) / \V o peRlEC] <
.................................. i /f % papRidiey <
s . N opEpodsiRs | i euben s g 8
W 008 18u0g 3y 1.7 By @ WS in Ny SIS0y #
i ~ ) . LERURLS UEOp
-~ ; . JUR{PEId € i §7 H B0 &3 ,
3 2 £00% - [ Pl 22018 il el %Lﬁ 1 . WO REE W # Seliou e
X3 9] 28274 | L) enbjeQ Jopeisog " 1 1 / ! LB UBOP
SBT SR i G g7 ang 5 W8 4
0 S 3| B0 JoLeYY ‘1 < 0 " Y i safinw MaIns,
.ww e 8500 | LM enBlian ooy m ¥ . . Aeyo Ry peuueid B0 Aga gL ey I N & Lo
sz SURIIRH pjRtd Hd 0521 @w s e o - DN B U B GEZURL UEOp
SIBUEISG BURLEY ; £ ot X3 T e 'S 40 Wy 0o Aepsinyy, 63 .
A9 DS i0 OyS A0S K1 uojjesiide joudenby DUSIIICOTN m
e 8 i BN < GRS UG
A7 0708 10 076 L st pesig HQOTL e SPURRIE TUBUAI 0 ABIRIEpOfy 4 W08 IRy s wamm oo . iy 00g Aepsimy Py dﬂ
18 01 9500 Wy eolshyg HEE M
— N e
MHEgUeRd S sefietil Metsy
e uogeLdsuRy SOUO I B — UozIsels veop
Ad 516 ﬂw%ﬁw dw HnY \thm # ez o & W sefiew saisey
e \ it —
~. ///:/M/// Ay 056 Aepsin, &) HeZURIS UBOP
NN .wmm ...// sufieug Mainsy
.,
. - 7 IOAURY U
/ R e uogeyodsuR: N BEOY @ Y 00:5 Aepsinul 8 uoAtaL} VRO
ERv A Buied 3
/ " TS 2oty yien ‘Gt s UG # g 10
N f . UETURLS UROP
N V7 I B & 5 R
i - e saf 1 1, L - ! & -
\ P B0 wEKY et /m\mu \ Ry v oo g o oy o i @ . - e
// — #id 001 maume 3 U054 USRI
@Nm i B R DO ~ BROUALO S - -
N [/ 2T~ ¥E segamo § W e
“ juaed sifug / % ZEE ~ gesinosey iy Bumoug -
. i B e o . i ube ) VLRI UBY)
WYERLL YHO0Z-V0) BBG B elesi] ~ USZURIL] UBOT X ~ UBS] 2B W 7 1 001 53 ey
sy | spiey | mpeeEQ | supwll || Bomiag
EWQQ _ ] r_emcmﬁﬁ o UOSEA R m@”ﬁ. BOHSS few N Duiprery -1 Bugiony  wehen L = aysepdnoig| susei Al A~ megengdquiog
) < @@ 7 -] -] @@ » AHERRd Y | < M\o\_s @O = -2 ﬁ.@. i@y yumey pedieng |z, syee) | 7| sebessel | ey
own | e ~ (0 ~ Ny semgasay (B) sweprdeaucuory & suppulL G sucgenity [ sumyg weneg (1 77
X YU D
kY /

SUBSTITUTE SHEET (RULE 26)




PCT/US2017/024921

WO 2017/173029

6/8

\
Y
€201 pRER: «
uisa] [EREUIODUS HEjRRSUnLED oY 'f AyedousprycEl % S <
jpupagina io EANS U B By ] 7 m“ce%@& G gjoieduns z ——
180U 30} saddn 3} e 0 150w BURAEnsos Ajoudo sonds HB asuag |
HolseIuan] 1 ; - I
5505l JEi [EULo) Lok Hafinsy @“ Jeuor ety 4 a0) LT | Bsieg L N - UBZUBI UBT
o U} LAUG PRINSER 20Rds Jegoseraid a4 U 59pnu ] 15efi i 00 S YiEA O #ojiog _ NatlefeHs & ] Wi EZUWeRG [ sobinul Meppoy
U1 ST DO B J0 SOUSDIAD OV 3 240Y] 1Y 'S30RdS [BuIRd PUB MODUM o
Areuowindopion rRrose-eid Byl U sepoy Lok ogioadsuoy aig el Ui ey Y LSl B L 0] e Wi anoy @ ez e & B 3:w§ 2id Fnh
BHOUDIGOPUD DERISUOUE B 10U sag wnjpenied puE peny jeulol EER AN wexy jpoishiyd w eEEg L B salRw Maay
“pir feinald 4o UL S 18U} BIURNIBILRNN vy 0y fepsingy, 63 uaziels umor
QMBI | BUAUSIIES AJBUCHT I 0] 8 i 24 508 O TRy b 1 e D e o - T ey
SERUISO-ENG PRITIEIS RIS [BIRaS I SI5U ] UORELILIRKS Joud au) anus - 0sE o WSlieal] AHBIIAG ﬁ NyZmyes's @ } S femn G UL BT
ot sf st -sins) ioiay o g waweoeidslp e s ssonposd s ; b o5 Aepsiniy £y Butusld 15
“wade i uopeise euguiy Ao sus siesBoynunls e Ji 900 sedtn 4oi ol asicison . Lo hB] GENRg L0 8
- vyt i el s s LAl B &) A - L00J LLBY ey UBZUB, UBG
10 180w Bepfngss Apeds eneds s *esuey ‘85I B 3 &1BL] SONIONI ict 504 @ s o 4 N Biso @ ) WHCZ UG 5 mwmms_ mm_.mm»,mm
£4iae0 sudeBupe pue gLIGTZ0 VRIS £ old NOSRIVANDD _ N
" - — v - . UBZUBLS LBOF
‘pepenLopl eaem sebew feuiBes pue jeucjos seueidiini nmmzwemuw unsuoL m%.x LR ang 1 an ro&_c.a ,m E ® UwEz U & B sofoul ma >m ,
, . j it 8 iatel DhieLH @ | Minsd
LBIEU ISRIHOD GOT ATACS] JC JUD0L 0 USHRASIBUIDR SNCURARBIL )
Buimoijoy peussousd sem Bulbew] jepesues wolnwsss yiiH 30DNMD3L P e ATyl R . Mmﬂ%m mm_wwm
wode {2 67 ghed ¥ 'Aou (PO OEkRNOLD SOVS00 RO YIOVY :
. . USZARS R
] “Hesp PODHUIS A SEHo[ wEeng _ _ W ey 'y @ b 006 Aopsinis. 53 Bt Eﬁ
610} et ief & pust unipsoBioss plo sieed 65 ‘spuiad Wyyd ¥OZ NOSYIY Eowvons Y Wsiieai ) Adispomayn “ BLBIG BB N e L B
b, UGS 120
JIB4IOD U 1994 153 TRINGI00N I Hid U572 #olouin, 2 g %msw._m
| pejnoauog S ei8g a— M sy % G
Vh0Z--D1 e B sjeg [ omyors g erpid ) Bseg L U @ R QR Ay
Q4 SO0 LAY igd R0l A l\\ J < ARSREEL Ul B
dneuey ABLA0IREY) Hupmn: NNN (J wmm
S - N - USZABYS UBOT
1SRIL0D WM se |y Aomg uw gzuieng &) W safieny mojgy
» masgmam Rm:_a.fm
X USRI 1B
WYZELL SIOTVOL @RE  veeg 1D vodny MBoioipey ~ eisfieg B g ,/\u U EZ UG R e
t nush | soApuy | mpuale) | aupauy, | o Fapiog ~
jpal) _ | uos LB GMSg fep o Bpsnci Buflewy meiemy 4 [oyme) dooin| ORELAR| o e 800 Ao vog
eng ) ) tp %
\wu & @@ @@ B NSRBI | < ﬁmasmw @ L @& > el PEBEEG | gf oyEn. | g} seoRsRay | sy
owi | s ~ (1) ~ Wy pgma oy () sweleg amowwy & sl o susproiddy [ ] susgypetey L1 T
B Y D

k) £

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/024921

WO 2017/173029

7/8

958

.

44

"

)

] Aeed | s jaiads v o) DBIE0 seh UiMRK V
LARpOY J0E it , i A w2 X & o 418055 seusens voisserda |} hT\ Al
{sap pioy) Aiefpy mioay L 478
ol 08 'S4 o6 i #80, G v LB fanng i Q}i\. NQW
FABpo) Jaye) o | SWOD POANRD T b w00
oife] wze o) =
, WOy WExg Uil 5 ooy
wdpi's dnwegling iojie] pEd udg & AL
SEOWEE3NZ SiN3AZE
IBYRA BTl el E Wu{ ] peppe ol Aol mep inld A — E0TY
Pt St §]
SRl S H 78
08z —— R i v @\h\\\ e NIOOEOsS G
ﬂ)/m A A Sy e ek Sy £ 0} e sw oy ﬁ\)u e Y
/

A s y
%mw R U PRI | P tg oo ¥ir— L0
o i 203 “apaeBien faui ey T\ 20y

] n gl

OO S} U] 0BUD PR 04 JiE0 BRBy ) "ol et e Azzip Duesd &

U & i ok e pRIEDAY Aol 8D BN Ewu.mm_

unREiPas 1010812 8pl5 [2odA B s) s ._ﬁx 59, papiduery pee UBRRRIC] Wik 180l P— ity
IO S 3 19

VB UBS 3 Wnid -
0+ 7R BI0S 720 — AIAING LR me,mz\ v
_ \ 20

JAB | [zl SUDRIUMULICT YNdD 8 - oY o] Ry SSRAITYEIR0 HNdD
b0 e i V)i B a7 SIOVESIN T SINAAZ D

- Sy

Co—

[/

7

D riid Ay # (B

wemsiouy, (@ Aupwefin w m

~anwan, ~»

kel el

- 90y

~wuromeaey B o7 @ (

.

Youesg b

SofAjEUY  SLIBUD

BLIOM

SUBSTITUTE SHEET (RULE 26)



WO 2017/173029 PCT/US2017/024921

8/8

( START) o

¥

RECEIVING A PLURALITY OF CLINICAL INFORMATION L 502
ITEMS ASSOCIATED WITH AT LEAST ONE HEATHCARE
PROVIDER ENTITY AND ONE PATIENT ENTITY, EACH
INFORMATION [TEM HAVING AN ASSOCIATED TIME

¥

FILTERING THE CLINICAL INFORMATION ITEMS s §04
ACCORDING TO AN INDICATED HEALTHCARE
RELATIONSHIP, THE HEALTHCARE RELATIONSHIP
COMPRISING AN INDICATED HEALTHCARE PROVIDER
ENTITY AND AT LEAST ONE PATIENT INDICATED

¥

ORDERING THE FILTERED CLINICAL INFORMATION  +— 508
ITEMS ACCORDING TO THE ASSOCIATED TIME

¥

GENERATING A CLINICAL TIMELINE ACCORDINGTG +—— 508
THE ORDERED CLINICAL INFORMATION ITEMS

¥
(END )

FIG. 5



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2017/024921

A. CLASSIFICATION OF SUBJECT MATTER

INV. GO6F19/00
ADD.

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

B. FIELDS SEARCHED

GO6F

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.
X WO 20167020935 A2 (ABHIJIT MANOHAR GUPTA 1-6,
[IN]) 11 February 2016 (2016-02-11) 8-13,
15-18
Y figures 1, 2 7,14
claims 36-38
page 17, line 1 - page 8, line 11
page 20, line 11 - page 25, line 18
page 21, line 18 - page 35, line 18
Y US 2014/136233 Al (ATKINSON WILLIAM [US] 7,14
ET AL) 15 May 2014 (2014-05-15)
A paragraph [0019] - paragraph [0037] 1-6,
8-13,
15-18
A US 2008/208624 Al (MORITA MARK [US] ET AL) 1-18
28 August 2008 (2008-08-28)
the whole document

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)

"Q" 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

23 June 2017

Date of mailing of the international search report

04/07/2017

Name and mailing address of the ISA/

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

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

Fax: (+31-70) 340-3016

Authorized officer

Kutzarova, Iskrena

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




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2017/024921
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2016020935 A2 11-02-2016 US 2017147758 Al 25-05-2017
WO 2016020935 A2 11-02-2016
US 2014136233 Al 15-05-2014  NONE
US 2008208624 Al 28-08-2008 DE 102008010683 Al 28-08-2008
GB 2447126 A 03-09-2008
JP 2008204461 A 04-09-2008
US 2008208624 Al 28-08-2008

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




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - wo-search-report
	Page 30 - wo-search-report

