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Methods, computer systems, and computer storage media are
provided for sorting and presenting a patient’s medical infor-
mation by body system. A selection of a body system filter
directed to a body system is received, and the patient’s medi-
cal information is accessed. The selected body system filter is
applied to the patient’s medical information to generate a set
of body-system specific patient information. The body-sys-
tem specific patient information is presented on a body sys-
tem view user interface.
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PRESENTING PATIENT INFORMATION BY
BODY SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application, having attorney docket number
CRNI.171513, claims the benefit of priority of U.S. Provi-
sional Application No. 61/677,550, filed Jul. 31, 2012 and
entitled “Presenting Patient Information by Body System;”
and U.S. Provisional Application No. 61/677,551, filed Jul.
31,2012 and entitled “Presenting Medication Information by
Body System.” The entirety of the aforementioned applica-
tions are incorporated by reference herein.

[0002] This application, having attorney docket number
CRNI.171513, is related by subject matter to U.S. patent
application Ser. No. , entitled “Presenting Medication
Information by Body System” having attorney docket num-
ber CRN1.172022, which is assigned or under obligation of
assignment to the same entity as this application. The appli-
cation is expressly incorporated by reference herein. Both
applications are being filed on the same date.

BACKGROUND

[0003] Traditionally a patient’s medical information is
sorted and presented by data type such as laboratory results,
medications, or clinician notes, or by user actions such as a
nurse documentation view or a test ordering view. The type of
computer application program may also determine how
medical information is sorted and presented. For example, an
image viewing application classifies medical information
based on medical images and presents those images on a user
interface.

[0004] Although these different ways of sorting and pre-
senting medical information meet clinician needs in a wide
array of circumstances, currently there is no effective way to
provide a comprehensive view of a patient’s medical infor-
mation based on body system such as, for example, medical
information related to the patient’s cardiovascular system or
the patient’s gastrointestinal system. This may be especially
problematic in an intensive care unit (ICU) setting where
clinicians typically care for patients with multiple medical
problems that encompass multiple different body systems.

SUMMARY

[0005] This Summary is provided to introduce a selection
of concepts in a simplified form that are further described
below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the
claimed subject matter, nor is it intended to be used as an aid
in determining the scope of the claimed subject matter. The
present invention is defined by the claims.

[0006] Inbriefand atahighlevel, this disclosure describes,
among other things, methods, systems, and computer storage
media for sorting and presenting a patient’s medical informa-
tion, including medication order information, by body sys-
tem. A patient’s medical information is accessed and body
system filters are applied to the information to generate mul-
tiple sets of body-system specific patient information. The
body-system specific patient information is presented on an
easy-to-use user interface (UI).

[0007] The user can select a particular body system on the
Ul by utilizing a variety of body system filter tabs. Once
selected, the patient information related to the selected body
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system may be presented, in part, in a current state display
area configured to present current information related to the
patient’s body system, and in an order display area configured
to present current orders, such as medication orders, related to
the patient’s body system. Further, information may also be
presented in an outcome goals display area that presents
outcome goals related to the selected body system. The user
can add, delete, and/or modify the information directly from
the Ul, and, even more, a summary page is automatically
generated that reflects any changes to the body-system spe-
cific patient information and/or outcome goals made by the
user. The user can additionally automatically generate a clini-
cal note that summarizes any modifications that have been
made to the body-system specific information.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Embodiments are described in detail below with
reference to the attached drawing figures, wherein:

[0009] FIG. 1 is a block diagram of an exemplary comput-
ing environment suitable to implement embodiments of the
present invention;

[0010] FIG. 2 is a block diagram of an exemplary system
for presenting patient information by body system suitable to
implement embodiments of the present invention;

[0011] FIG. 3 is an exemplary graphical user interface pre-
senting patient information by body system in accordance
with an embodiment of the present invention;

[0012] FIG. 4 is an exemplary graphical user interface pre-
senting a detailed view of a current state of body-system
specific patient information in accordance with an embodi-
ment of the present invention;

[0013] FIG. 5is an exemplary graphical user interface pre-
senting a detailed view of order information based on body
system in accordance with an embodiment of the present
invention;

[0014] FIG. 6 is an exemplary graphical user interface pre-
senting a detailed view of order information including icons
indicative that an action has been taken with respect to one or
more of the orders in accordance with an embodiment of the
present invention;

[0015] FIG. 7 is an exemplary graphical user interface pre-
senting a detailed view of outcome goals related to a body
system in accordance with an embodiment of the present
invention;

[0016] FIG. 8 is an exemplary graphical user interface pre-
senting a summary page indicating actions that have been
taken with respect to the body-system specific patient orders
and outcome goals in accordance with an embodiment of the
present invention;

[0017] FIGS.9-10 are flow diagrams illustrating exemplary
methods of sorting and presenting patient information by
body system in accordance with embodiments of the present
invention;

[0018] FIGS. 11-12 are flow diagrams illustrating exem-
plary methods of sorting and presenting a patient’s medica-
tion order information by body system in accordance with
embodiments of the present invention;

[0019] FIG. 13 is an exemplary graphical user interface
presenting a clinical note that summarizes actions that have
been taken with respect to the body-system specific orders
and outcome goals in accordance with an embodiment of the
present invention; and
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[0020] FIGS.14-15 are exemplary graphical user interfaces
presenting a current state of body-system specific patient
information in accordance with embodiments of the present
invention.

DETAILED DESCRIPTION

[0021] The subject matter of the present invention is
described with specificity herein to meet statutory require-
ments. However, the description itself is not intended to limit
the scope of this patent. Rather, the inventors have contem-
plated that the claimed subject matter might also be embodied
in other ways, to include different steps or combinations of
steps similar to the ones described in this document, in con-
junction with other present or future technologies. Moreover,
although the terms “step” and/or “block” may be used herein
to connote different elements of methods employed, the terms
should not be interpreted as implying any particular order
among or between various steps herein disclosed unless and
except when the order of individual steps is explicitly
described.

[0022] Embodiments of the present invention are directed
to methods, systems, and computer storage media for sorting
and presenting a patient’s medical information, including
medication order information, by body system. A patient’s
medical information is accessed and body system filters are
applied to the information to generate multiple sets of body-
system specific patient information. The body-system spe-
cific patient information is presented on an easy-to-use user
interface (UI).

[0023] The user can select a particular body system on the
Ul by utilizing a variety of body system filter tabs. Once
selected, the patient information related to the selected body
system may be presented, in part, in a current state display
area configured to present current information related to the
patient’s body system, and in an order display area configured
to present current orders, such as medication orders, related to
the patient’s body system. Further, information may also be
presented in an outcome goals display area that presents
outcome goals related to the selected body system. The user
can add, delete, and/or modify the information directly from
the Ul, and, even more, a summary page is automatically
generated that reflects any changes to the body-system spe-
cific patient information and/or outcome goals made by the
user. The user can additionally automatically generate a clini-
cal note that summarizes any modifications that have been
made to the body-system specific information.

[0024] An exemplary computing environment suitable for
use in implementing embodiments of the present invention is
described below. FIG. 1 is an exemplary computing environ-
ment (e.g., medical-information computing-system environ-
ment) with which embodiments of the present invention may
be implemented. The computing environment is illustrated
and designated generally as reference numeral 100. The com-
puting environment 100 is merely an example of one suitable
computing environment and is not intended to suggest any
limitation as to the scope of use or functionality of the inven-
tion. Neither should the computing environment 100 be inter-
preted as having any dependency or requirement relating to
any single component or combination of components illus-
trated therein.

[0025] The present invention might be operational with
numerous other purpose computing system environments or
configurations. Examples of well-known computing systems,
environments, and/or configurations that might be suitable
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for use with the present invention include personal comput-
ers, server computers, hand-held or laptop devices, multipro-
cessor systems, microprocessor-based systems, set top boxes,
programmable consumer electronics, network PCs, mini-
computers, mainframe computers, distributed computing
environments that include any of the above-mentioned sys-
tems or devices, and the like.

[0026] The present invention might be described in the
general context of computer-executable instructions, such as
program modules, being executed by a computer. Exemplary
program modules comprise routines, programs, objects, com-
ponents, and data structures that perform particular tasks or
implement particular abstract data types. The present inven-
tion might be practiced in distributed computing environ-
ments where tasks are performed by remote processing
devices that are linked through a communications network. In
a distributed computing environment, program modules
might be located in association with local and/or remote
computer storage media (e.g., memory storage devices).

[0027] With continued reference to FIG. 1, the computing
environment 100 comprises a computing device in the form of
a control server 102. Exemplary components of the control
server 102 comprise a processing unit, internal system
memory, and a suitable system bus for coupling various sys-
tem components, including data store 104, with the control
server 102. The system bus might be any of several types of
bus structures, including a memory bus or memory controller,
aperipheral bus, and a local bus, using any of a variety of bus
architectures. Exemplary architectures comprise Industry
Standard Architecture (ISA) bus, Micro Channel Architec-
ture (MCA) bus, Enhanced ISA (EISA) bus, Video Electronic
Standards Association (VESA) local bus, and Peripheral
Component Interconnect (PCI) bus, also known as Mezza-
nine bus.

[0028] The control server 102 typically includes therein, or
has access to, a variety of computer-readable media. Com-
puter-readable media can be any available media that might
be accessed by control server 102, and includes volatile and
nonvolatile media, as well as, removable and nonremovable
media. By way of example, and not limitation, computer-
readable media may comprise computer storage media and
communication media. Computer storage media includes
both volatile and nonvolatile, removable and non-removable
media implemented in any method or technology for storage
of information such as computer-readable instructions, data
structures, program modules or other data. Computer storage
media includes, but is not limited to, RAM, ROM, EEPROM,
flash memory or other memory technology, CD-ROM, digital
versatile disks (DVD) or other optical disk storage, magnetic
cassettes, magnetic tape, magnetic disk storage or other mag-
netic storage devices, or any other medium which can be used
to store the desired information and which can be accessed by
control server 102. Communication media typically embod-
ies computer-readable instructions, data structures, program
modules or other data in a modulated data signal such as a
carrier wave or other transport mechanism and includes any
information delivery media. The term “modulated data sig-
nal” means a signal that has one or more of its characteristics
set or changed in such a manner as to encode information in
the signal. By way of example, and not limitation, communi-
cation media includes wired media such as a wired network or
direct-wired connection, and wireless media such as acoustic,
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RF, infrared and other wireless media. Combinations of any
of the above should also be included within the scope of
computer-readable media.

[0029] The control server 102 might operate in a computer
network 106 using logical connections to one or more remote
computers 108. Remote computers 108 might be located at a
variety of locations in a medical or research environment,
including clinical laboratories (e.g., molecular diagnostic
laboratories), hospitals and other inpatient settings, veteri-
nary environments, ambulatory settings, medical billing and
financial offices, hospital administration settings, home
healthcare environments, and clinicians’ offices. Clinicians
may comprise a treating physician or physicians; specialists
such as surgeons, radiologists, cardiologists, and oncologists;
emergency medical technicians; physicians’ assistants; nurse
practitioners; nurses; nurses’ aides; pharmacists; dieticians;
microbiologists; laboratory experts; laboratory technolo-
gists; genetic counselors; researchers; veterinarians; stu-
dents; and the like. The remote computers 108 might also be
physically located in nontraditional medical care environ-
ments so that the entire healthcare community might be
capable of integration on the network. The remote computers
108 might be personal computers, servers, routers, network
PCs, peer devices, other common network nodes, or the like
and might comprise some or all of the elements described
above in relation to the control server 102. The devices can be
personal digital assistants or other like devices.

[0030] Computer networks 106 comprise local area net-
works (LANs) and/or wide area networks (WANs). Such
networking environments are commonplace in offices, enter-
prise-wide computer networks, intranets, and the Internet.
When utilized in a WAN networking environment, the control
server 102 might comprise a modem or other means for
establishing communications over the WAN;, such as the
Internet. In a networking environment, program modules or
portions thereof might be stored in association with the con-
trol server 102, the data store 104, or any of the remote
computers 108. For example, various application programs
may reside on the memory associated with any one or more of
the remote computers 108. It will be appreciated by those of
ordinary skill in the art that the network connections shown
are exemplary and other means of establishing a communi-
cations link between the computers (e.g., control server 102
and remote computers 108) might be utilized.

[0031] In operation, an organization might enter com-
mands and information into the control server 102 or convey
the commands and information to the control server 102 via
one or more of the remote computers 108 through input
devices, such as a keyboard, a pointing device (commonly
referred to as a mouse), a trackball, or atouch pad. Other input
devices comprise microphones, satellite dishes, scanners, or
the like. Commands and information might also be sent
directly from a remote healthcare device to the control server
102. In addition to a monitor, the control server 102 and/or
remote computers 108 might comprise other peripheral out-
put devices, such as speakers and a printer.

[0032] Although many other internal components of the
control server 102 and the remote computers 108 are not
shown, such components and their interconnection are well
known. Accordingly, additional details concerning the inter-
nal construction of the control server 102 and the remote
computers 108 are not further disclosed herein.

[0033] Turning now to FIG. 2, an exemplary computing
system environment 200 is depicted suitable for use in imple-
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menting embodiments of the present invention. The comput-
ing system environment 200 is merely an example of one
suitable computing system environment and is not intended to
suggest any limitation as to the scope of use or functionality
of embodiments of the present invention. Neither should the
computing system environment 200 be interpreted as having
any dependency or requirement related to any single module/
component or combination of modules/components illus-
trated therein.

[0034] The computing system environment 200 includes a
body system information service 210, a data store 212, and an
end-user computing device 214 with a display screen 215 all
in communication with one another via a network 216. The
network 216 may include, without limitation, one or more
local area networks (LANs) and/or wide area networks
(WANSs). Such networking environments are commonplace
in offices, enterprise-wide computer networks, intranets and
the Internet. Accordingly, the network 216 is not further
described herein.

[0035] Insomeembodiments, one or more of the illustrated
components/modules may be implemented as stand-alone
applications. In other embodiments, one or more of the illus-
trated components/modules may be integrated directly into
the operating system of the body system information service
210. The components/modules illustrated in FIG. 2 are exem-
plary in nature and in number and should not be construed as
limiting. Any number of components/modules may be
employed to achieve the desired functionality within the
scope of embodiments hereof. Further, components/modules
may be located on any number of servers. By way of example
only, the body system information service 210 might reside
on a server, cluster of servers, or a computing device remote
from one or more of the remaining components.

[0036] It should be understood that this and other arrange-
ments described herein are set forth only as examples. Other
arrangements and elements (e.g., machines, interfaces, func-
tions, orders, and groupings of functions, etc.) can be used in
addition to or instead ofthose shown, and some elements may
be omitted altogether. Further, many of the elements
described herein are functional entities that may be imple-
mented as discrete or distributed components or in conjunc-
tion with other components/modules, and in any suitable
combination and location. Various functions described herein
as being performed by one or more entities may be carried out
by hardware, firmware, and/or software. For instance, various
functions may be carried out by a processor executing instruc-
tions stored in memory.

[0037] Thedatastore 212 is configured to store information
for use by, for example, the body system information service
210. The information stored in association with the data store
212 is configured to be searchable for one or more items of
information stored in association therewith. The information
stored in association with the data store 212 may comprise
general information used by the body system information
service 210.

[0038] The data store 212 may store electronic medical
records (EMRs) of patients associated with one or more
healthcare facilities. EMRs may comprise electronic clinical
documents such as images, clinical notes, orders, summaries,
reports, analyses, or other types of electronic medical docu-
mentation relevant to a particular patient’s condition and/or
treatment. Electronic clinical documents contain various
types of information relevant to the condition and/or treat-
ment of a particular patient and can include information relat-
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ing to, for example, patient identification information,
images, culture results, physical examinations, vital signs,
past medical histories, surgical histories, family histories,
histories of present illnesses, current and past medications,
allergies, symptoms, past orders, completed orders, pending
orders, tasks, lab results, other test results, patient encounters
and/or visits, immunizations, physician comments, nurse
comments, other caretaker comments, and a host of other
relevant clinical information.

[0039] Additionally, the data store 212 may store informa-
tion concerning decision-support algorithms, outcome-re-
lated goals, reference materials, standards of care, recom-
mendation protocols, and the like. This information may be
specific to a healthcare facility, or the information may be
promulgated by, for example, nationally-recognized medical
organizations or governing bodies. Information stored in the
data store 212 may also include medication information
including therapeutic classes of medications and medications
stocked by any particular healthcare facility’s pharmacy.

[0040] The content and volume of such information in the
data store 212 are not intended to limit the scope of embodi-
ments of the present invention in any way. Further, though
illustrated as a single, independent component, the data store
212 may, in fact, be a plurality of storage devices, for instance,
a database cluster, portions of which may reside on the body
system information service 210, the end-user computing
device 214, and/or any combination thereof.

[0041] As shown, the end-user computing device 214
includes a display screen 215. The display screen 215 is
configured to display information to the user of the end-user
computing device 214, for instance, information relevant to
communications initiated by and/or received by the end-user
computing device 214, medical information sorted and pre-
sented by body system, medication order information sorted
and presented by body system, and/or the like. Embodiments
are not intended to be limited to visual display but rather may
also include audio presentation, combined audio/visual pre-
sentation, and the like. The end-user computing device 214
may be any type of display device suitable for presenting a
graphical user interface. Such computing devices may
include, without limitation, a computer, such as, for example,
any of the remote computers 108 described above with refer-
ence to FIG. 1. Other types of display devices may include
tablet PCs, PDAs, mobile phones, smart phones, as well as
conventional display devices such as televisions.

[0042] Components of the body system information ser-
vice 210 may include a processing unit, internal system
memory, and a suitable system bus for coupling various sys-
tem components, including one or more data stores for storing
information (e.g., files and metadata associated therewith).
The body system information service 210 typically includes,
or has access to, a variety of computer-readable media.

[0043] The computing system environment 200 is merely
exemplary. While the body system information service 210 is
illustrated as a single unit, it will be appreciated that the body
system information service 210 is scalable. For example, the
body system information service 210 may in actuality include
a plurality of computing devices in communication with one
another. Moreover, the data store 212, or portions thereof,
may be included within, for instance, the body system infor-
mation service 210 as a computer-storage medium. The
single unit depictions are meant for clarity, not to limit the
scope of embodiments in any form.
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[0044] As shown in FIG. 2, the body system information
service 210 comprises a receiving component 218, a body
system filter component 220, and a rendering component 222.
In some embodiments, one or more of the components 218,
220, and 222 may be implemented as stand-alone applica-
tions. In other embodiments, one or more of the components
218, 220, and 222 may be integrated directly into the operat-
ing system of a computing device such as the remote com-
puter 108 of FIG. 1. It will be understood that the components
218,220, and 222 illustrated in FIG. 2 are exemplary in nature
and in number and should not be construed as limiting. Any
number of components may be employed to achieve the
desired functionality within the scope of embodiments
hereof.

[0045] The receiving component 218 is configured to
receive user selections, commands, filters, tags, requests, or
inputs. Additionally, the receiving component 218 is config-
ured to receive updates to outcome-related goals and/or
updates to a patient’s EMR. The updates may occur when a
healthcare facility or clinician modifies or adds outcome-
related goals, or when a clinician updates a patient’s EMR
with new information. User selections and/or requests may
include requests for one or more body system views of a
patient’s medical information including a patient’s medica-
tion order information.

[0046] Thebody system filter component 220 is configured
to apply one or more user-selected body system filters to, for
example, medical information in a patient’s EMR. The EMR,
in turn, may be stored in association with the data store 212.
In one aspect, the body system filter component 220 is con-
figured to identity medical information that falls within a
predetermined time frame and apply the one or more body
system filters to the medical information within the time
frame. Such time frames may include medical information
collected over the past hour, the past 24 hours, the past 1000
hours, and any time frame in between.

[0047] As well, the body system filter component 220 is
configured to apply one or more user-selected body system
filters to, for example, outcome-related goals stored in asso-
ciation with the data store 212. Outcome-related goals repre-
sent a desired state for a patient and may include healthcare
facility-specific outcome-related goals, clinician-specific
outcome-related goals, and/or outcome-related goals recom-
mended by national or state healthcare governing bodies.
Outcome-related goals encompass a wide variety of goals
ranging from nutrition goals, patient education goals, physi-
ologic parameter goals, lab value goals, assessment goals,
and the like.

[0048] Body system filters applied by the body system filter
component 220 are directed to particular body systems. Body
systems may include the following: neurological, cardiovas-
cular, lungs, renal-fluid, GI-nutrition, integument, muscu-
loskeletal, endocrine, hematology, inflammation, immuno-
compromised, and the like. Body system filters may also
include user-configurable body system filters. In this
instance, a user may comprise a clinician or a healthcare
facility.

[0049] By applying one or more of the user-selected body
system filters to a patient’s medical information and to out-
come-related goals, the body system filter component 220
generates sets of body-system specific patient information
and outcome-related goals. Body-system specific patient
information may include clinical observation information
related to the body system, physiologic information related to
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the body system, medication and non-medication order infor-
mation related to the body system, and the like.

[0050] The rendering component 222 is configured to ren-
der and present the body-system specific information and the
outcome goals on a user interface (UI). The body-system
specific information may be presented in a current state dis-
play area that presents current clinical observation informa-
tion, and current physiologic information including labora-
tory values related to a body system. The body-system
specific information may additionally be presented in an
order display area that presents current medication and non-
medication orders for the patient related to the body system.
The body-system specific outcome goals may be presented in
an outcome goals display area. The information on the Ul
may be presented in conjunction with a variety of icons. Such
icons can include status icons that indicate that a particular
piece of information is new or has been modified in some way.
Icons may also include user action icons. By selecting one of
the user actions icons, a user can initiate an action for a data
item(s). For example, a user action for a medication order
may include a suspend action, a modify action, or a delete/
discontinue action.

[0051] Inone aspect, the rendering component 222 is con-
figured to present medical information and outcome goals
information for one body system at a time. In another aspect,
the rendering component 222 is configured to simultaneously
present medical information and outcome goals for more than
one body system. In this instance, information for a first body
system may be visually demarcated in some manner from
information for a second body system, and so on.

[0052] The rendering component 222 is further configured
to generate one or more summary pages that summarize any
changes, deletions, or modifications made by a user to infor-
mation pertaining to a particular body system. In one aspect,
a different summary page is generated for each body system
to which changes to information were made. In another
aspect, a single summary page may be generated that sum-
marizes changes made to more than one body system. Within
this single summary page, changes may be categorized by
body system. Additionally, the rendering component 222 is
configured to automatically generate a signed clinical note
summarizing any changes made by a user to body system
information. At least a portion of the clinical note may be
generated using body-system specific information and/or
outcome goals that were tagged by the user. For example,
when a user is viewing patient information related to a par-
ticular body system, the user can tag various data items such
as a clinical observation, a lab result, an outcome goal, and/or
a medication. The rendering component 222 uses these
tagged items to automatically generate at least a part of a
clinical note, and the user can input additional information to
complete the note.

[0053] Turning now to FIGS. 3-8 and 13-15, FIGS. 3-8 and
14-15 depict exemplary graphical user interfaces (GUIs)
illustrating the presentation of medical information by body
system, and FIG. 13 depicts an exemplary clinical note that
summarizes any changes or modifications made to the body-
system specific information. FIG. 3 depicts a body system
view 300 of a patient’s medical information and outcome
goals related to the selected cardiovascular system. The body
system view 300 includes a patient identification area 310 that
presents information identifying the patient. A series of
selectable tabs are included in a tab selection area 312. Each
tab corresponds to a different body system, and a summary
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tab summarizes any changes and/or modifications made to
the body-system specific information. Further, at least one or
more of the tabs is configurable by a user. Upon selection of
a body system tab in the tab selection area 312, patient infor-
mation, including outcome goals, related to the selected body
system is presented.

[0054] Thebody system view 300 further includes a current
state display area 314 that presents current body-system spe-
cific patient information over a predetermined time frame (in
this case, the time frame is the last 1000 hours). The current
state display area 314 may be subdivided into a clinician
observation area 320, a physiology display area 322, and alab
result display area 323. The clinician observation area 320 is
configured to present clinical observations related to the
patient and the selected body system. The observations are
generally subjective in nature and vary depending on the body
system. The physiology display area 322 is configured to
present objective physiological measurements related to the
selected body system. The measurements may include results
from various procedures or exams. The lab result display area
323 can be further subdivided into a generalized lab result
display area 324 and a body-system specific lab result area
326. As the names imply, the generalized lab result display
area 324 presents lab results that are useful or important
across multiple body systems, and, hence, the information in
this area 324 will generally be the same regardless of which
body system filter tab is selected. The body-system specific
lab result area 326 presents lab values that are specific to the
selected body system. The information presented in the body-
system specific lab result area 326 may also be presented in
association with a different body system if the information is
pertinent to that body system as well.

[0055] FIGS. 14-15 depict alternative representations of a
current state display area 1410. The current state display area
1410 may present substantially the same information as the
current state display area 314 of FIG. 3, but the layout of the
information may be different (i.e., using a two-column pre-
sentation of information instead of a three-column presenta-
tion of information) in order to efficiently utilize screen real
estate. Although FIGS. 14-15 depict the current state display
area 1410 in isolation, it is to be understood that the current
state display area 1410 may be presented in association with
an order display area and an outcome goals display area
(discussed in more depth below).

[0056] The current state display area 1410 includes a physi-
ology display area 1412 similar to the physiology display area
322 of FIG. 3, a clinician observation display area 1414
similar to the clinician observation display area 320 of FIG. 3,
and a lab result display area 1416 similar to the lab result
display area 323 of FIG. 3. Similar to the current state display
area 314 of FIG. 3, the physiology display area 1412 is con-
figured to present objective physiological measurements
related to the selected body system (the neuro system in this
case). The measurements may include results from various
procedures or exams. The clinician observation area 1414 is
configured to present clinical observations related to the
patient and the selected body system. The observations are
generally subjective in nature and vary depending on the body
system. The lab result display area 1416 can be further sub-
divided into a generalized lab result display area 1418 and a
body-system specific lab result area 1420. As the names
imply, the generalized lab result display area 1418 presents
lab results that are useful or important across multiple body
systems, and, hence, the information in this area 1418 will
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generally be the same regardless of which body system filter
tab is selected. The body-system specific lab result area 1420
presents lab values that are specific to the selected body
system. The lab values presented in the body-system specific
lab result area 1420 may also be presented in association with
another body system if the lab values are pertinent to that
body system as well.

[0057] FIG. 15 presents the same graphical user interface as
FIG. 14 (e.g., the current state display area 1410), and
includes additional information 1520 that may be presented
when a user selects an item, such as a physiologic result item
1522, in the current state display area 1410. The item 1522
may be selected by the user clicking on or hovering over the
item 1522. Other ways known in the art for selecting an item
on a graphical user interface are contemplated as being within
the scope of the invention. The information 1520 may include
clinician comments along with a date and time when the
comment was received. The information associated with an
item may vary depending on the item selected. For instance,
selection of a physiologic result such as physiologic result
1528 or a lab value such as lab value 1524 may initiate a
presentation of a date and time when the physiologic result
1528 or the lab value 1524 was documented, a normal refer-
ence range for the result 1528 or the value 1524, a critical
reference range for the result 1528 or the value 1524, an
indication whether the result 1528 or the value 1524 has been
reviewed and/or verified, and the like. Selection of a clinical
observation, such as clinical observation 1526 may initiate
presentation of clinician and/or caregiver comments regard-
ing the observation 1526 along with a date and time when the
comments were documented.

[0058] Turning back to FIG. 3, the body system view 300
also includes an order display area 316 configured to present
current medication orders 328 for the patient that are specific
to the selected body system; the order display area 316 also
presents non-medication orders 330. The non-medication
orders 330 may include orders for labs, orders for exams or
procedures, and the like. In one aspect, the non-medication
orders 330 are specific to the selected body system. In an
alternative aspect, the non-medication orders 330 are general
in nature and are presented regardless of the body system
filter selected. The non-medication orders 330 may be further
subdivided into general categories such as laboratory orders,
exam orders, procedure orders, and the like. Another category
may include non-medication orders that have been discontin-
ued within the past 24 hours.

[0059] As mentioned, the medication orders 328 presented
in the order display area 316 are related to the selected body
system. In other words, medications presented in the order
display area 316 are targeted to some aspect of the selected
body system (e.g., organ, disease condition, physiologic pro-
cess, etc.) and may encompass multiple therapeutic classes of
drugs. Further, a medication in the medication order area 328
may be carried over to different body systems if that medica-
tion is used to treat some aspect of the different body system.
For instance, the medication furosemide may be used to treat
disease conditions that affect both the cardiovascular system
and the renal-fluid system. Thus, the medication order for
furosemide would be presented in relation to both the cardio-
vascular body system view and the renal-fluid body system
view.

[0060] The medication orders 328 may be subdivided into
those that are continuously administered (e.g., by intravenous
administration), administered on a scheduled basis (e.g.,
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twice a day), administered as needed (i.e., for pain relief),
medications that have been suspended, and medications that
have been discontinued within, for example, the past 24
hours. Each medication order may include information such
as medication name, dosage amount, frequency of dosage,
route of administration, ordering clinician, date when order
was entered, date when order is set to expire (if any), reason
for order, clinician notes related to the order, and the like.
[0061] Thebody system view 300 also includes an outcome
goals display area 318 configured to present a set of outcome
goals related to the selected body system. As mentioned,
outcome goals represent a desired state for the patient and
include objective and subjective goals. Additional informa-
tion concerning the presentation of outcome goals is provided
in relation to FIG. 7.

[0062] Turning now to FIG. 4, FIG. 4 is an exemplary
graphical user interface (GUI) 400 illustrating a detailed view
of'a current state display area such as the current state display
area 314 of FIG. 3. Like the body system view 300 of FIG. 3,
the GUI 400 is shown as presenting information related to a
selected cardiovascular filter tab. The GUI 400 includes a
patient identification area 410 similar to the patient identifi-
cation area 310 of FIG. 3. The GUI 400 also includes a
detailed view of the current state display area 412. This view
may be initiated by selecting, for example, the current state
display area 314 of FIG. 3. The current state display area 412
includes a trending graph 414 that presents heart rate and
blood pressure information over the past 24 hours in a graph
form. In one aspect, the trending graph 414 of heart rate and
blood pressure information is presented across all of the body
systems. In another aspect, the information contained in the
trending graph 414 is dependent upon the selected body sys-
tem. Other information presented in association with the
trending graph 414 that may be body-system specific may
include, for example, fluid intake/output information, EKG
information, respiratory rate and/or tidal volume information,
electrolyte or marker level information, subjective pain scale
information, hormone levels, and the like.

[0063] The GUI 400 further includes trending information
area 415. The trending information area 415 may include a
trending subjective information area 416, a trending physi-
ologic area 418, and a trending lab result area 420. Informa-
tion in the trending information area 415 is presented in a
table form and represents data collected over, for example, the
past 24 hours. The amount of time over which data is pre-
sented is configurable by the user. For instance, the user may
select to view trending information collected over the past
hour if the information is rapidly changing. Alternatively, the
user may select to view trending information collected over a
longer time frame if the information slowly changes.

[0064] Information in the trending subjective information
area 416 may include information that represents all or part of
the clinical observation information presented in the clinical
observation information area 320 of FIG. 3. Information in
the trending physiologic area 418 may represent all or a
portion of the physiologic information presented in the physi-
ologic display area 322 of FIG. 3. Like the subjective infor-
mation 416, the physiologic information 418 represents data
collected over, for example, the past 24 hours or another time
period selected by a user. Information in the trending lab
result area 420 may represent all or a portion of the lab results
shown in the lab result display area 323 of FIG. 3. Again, the
lab result information may be over a 24 hour time period or
another time period selected by the user.
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[0065] FIG. 5 is an exemplary graphical user interface
(GUI) 500 illustrating a detailed view of an order display area
512; the detailed view may be initiated by a user selecting, for
example, the order display area 316 of FIG. 3. Like the body
system view 300 of FIG. 3, the GUI 500 is shown as present-
ing information related to a selected cardiovascular filter tab.
The GUI 500 includes the order display area 512 similar to the
order display area 316 of FIG. 3. In one aspect, the order
display area 512 only includes a medication order display
area 514. In another aspect, the order display area 512
includes the medication order display area 514 and a non-
medication order display area 516. As mentioned above, the
medication order display area 514 presents medication infor-
mation specific to the selected body system (e.g., the cardio-
vascular system). The medication information may include
medication name, dosage amount, dosage frequency, and
route of administration. As shown in area 517, a user can
hover over one of the medication orders to initiate the pre-
sentation of more detailed information including order com-
ments, date of order, date of expiration, and the like. The
non-medication order display area 516 presents order infor-
mation such as lab orders, procedure orders, consult orders,
and the like. In one aspect, the order information presented in
the non-medication order display area 516 is general in nature
and is presented regardless of the body system filter selected.
In another aspect, the order information in the non-medica-
tion order display area 516 is filtered according to the selected
body system. Any and all such aspects are contemplated as
being within the scope of the invention.

[0066] The order display area 512 may include one or more
user action icons shown in area 518. Each of the user action
icons shown in the area 518 is selectable and enables a user to
modify, suspend, and/or cancel or discontinue an order. Once
an action has been taken with respect to an order, a status icon
may be presented in association with the order. An example of
status icons is shown in FIG. 6. FIG. 6 illustrates the order
display area 512 of FIG. 5 (now labeled as order display area
612) after a user action has been initiated for one or more of
the medication orders. As can be seen in medication order
display area 614, status icons 615 are presented in conjunc-
tion with a medication order for lasix and a medication order
for metoprolol. Information regarding the nature of the action
taken for lasix and metoprolol may be found on a summary
page as explained in more detail with respect to FIG. 8.

[0067] Continuing with FIG. 6, the medication order dis-
play area 614 may be further subdivided into a continuous
category 616, a scheduled category 618, a PRN category 620,
a suspended category 622, and a discontinued within the last
24 hours category 624. The categories 616, 618, 620, 622, and
624 are based on the frequency of administration, and each of
the categories may include a numerical indicator indicating
the number of medication orders within that particular cat-
egory. The categories 616, 618, 620, 622, and 624 are exem-
plary in nature, and it is contemplated that other categories
can be used for categorizing medication orders within a par-
ticular body system.

[0068] Turning now to FIG. 7, FIG. 7 depicts an exemplary
graphical user interface (GUI) 700 illustrating a detailed view
of an outcome goals display area 712 such as the outcome
goals display area 318 of FIG. 3. The GUI 700 may be
initiated by a user selecting, for example, the outcome goals
display area 318 of FIG. 3. Like the body system view 300 of
FIG. 3, the GUI 700 is shown as presenting outcome goals
related to a selected cardiovascular filter tab. The outcome

Feb. 6, 2014

goals display area 712 includes an option 714 by which all
outcome goals and interventions for the selected body system
are presented. In the alternative, a user can select to view
“met” outcome goals 726 or “unmet” outcome goals 716 (or
other logical categories). Each outcome goal may include a
descriptive name 718, a start date/time, an end date/time, an
indicator 722 of whether the outcome goal was met/not met
(and an associated reason why the outcome goal was met/not
met if applicable), a last result date/time, and an associated
plan 724. If an outcome goal has not been met, a status
indicator 720 may be presented in association with the par-
ticular outcome goal. The decision as to whether an outcome
goal has been met/not met may be made on system level. For
example, if an outcome goal requires that a measured value
fall within a predetermined range, the system automatically
makes this determination and presents the associated met/not
met indicator. Additionally, the decision as to whether the
outcome goal has been met/not met may be manually inputted
by a clinician caring for the patient along with any comments
regarding the outcome goal. Goals in the outcome goals dis-
play area 712 are automatically updated as new outcome
goals are added by, for example, a healthcare facility or a
clinician. Further, clinicians can directly add or modify an
outcome goal in the outcome goals display area 712.

[0069] FIG. 8 depicts an exemplary graphical user interface
(GUI) 800 illustrating a summary page 812 that is initiated
upon selection of a summary tab 813. The summary page 812
presents information concerning any modifications made by
the user to body-system specific information. In one aspect, a
separate summary page is generated for each body system. In
another aspect, the summary page 812 may include multiple
body systems, but the changes for each body system are
demarcated in some manner using, for example, headings are
parenthetical qualifiers.

[0070] The summary page 812 includes a modification to
outcome goals area 814 that reflects any changes to the out-
come goals. The changes may include the deletion or addition
of an outcome goal by a clinician or healthcare facility, any
comments regarding a particular outcome goal, and other
related information. Changes to the outcome goals may be
presented by body system. For example, with respect to the
summary page 812, modifications to the outcome goals for
the cardiovascular system are presented in the area 814. The
area 814 may further include any changes to the outcome
goals for a different body system such as, for example, the
Gl-nutrition system. In an alternative aspect, the changes to
the outcome goals for the different system may be presented
on a separate summary page. Any and all such aspects are
contemplated as being within the scope of the invention.

[0071] The summary page 812 also includes a modification
to orders area 816 that summarizes any actions and/or modi-
fications that have been taken with respect to patient orders.
The summary of actions and/or modification that have been
taken with respect to patient orders may be specific to a
particular body system or may represent a summary of
actions and/or modifications that are independent of body
system. The modification to orders area 816 is subdivided into
a modification to medication orders area 818 and a modifica-
tion to non-medication orders 820. The modification to medi-
cation orders area 818 is further subdivided by type of medi-
cation such as continuous 822, scheduled 824, PRN 826, and
suspended 828. The summary page further includes a sign
area 830. By selecting the sign area 830, a clinician can
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initiate the presentation of a signed clinical note that includes,
in part, orders and outcomes/interventions that have been
modified in some way.

[0072] Turning to FIG. 13, FIG. 13 depicts an exemplary
clinical note 1300 generated in response to, for example, a
user selecting the sign area 830 on the summary page 812.
The clinical note 1300 summarizes any changes, modifica-
tions, and/or actions taken with respect to the body system
information. For instance, under the “New Daily Outcomes/
Interventions™ heading 1310, modifications to body system
outcome goals are presented and are categorized by body
system (e.g., cardiovascular and neuro). Under the “Orders”
area 1312, modifications to medication orders or general
orders are presented. Again, the modified orders may be cat-
egorized by body system. The user can further input textual
information to complete the clinical note 1300. For instance,
the user could input information in the “Medical Decision
Making” area 1314. Additionally, the clinical note 1300 may
also be automatically populated by body-system specific
information and/or outcome goals that have been tagged by
the user while the user was reviewing the information. Once
completed, the signed clinical note 1300 may be stored in
association with the patient’s electronic medical record.
[0073] Turning now to FIG. 9, a flow diagram is depicted of
an exemplary method 900 of sorting and presenting a
patient’s medical information by body system. At a step 910,
a selection of at least one body system filter directed to a first
body system is received from, for example, a clinician
involved in the care of the patient. The body system filters
include filters directed to the following body systems: neuro-
logical, cardiovascular, lungs, renal-fluid, GIl-nutrition,
integument, musculoskeletal, endocrine, hematology,
inflammation, immunocompromised, oncology, mental
health, and the like. Further, the body system filter may be
configurable by the user.

[0074] Atastep 912, apatient’s medical information stored
in association with an EMR is accessed. The medical infor-
mation includes a wide range of information about such
things as lab values, clinical observation information, exam
results, and orders including medication and non-medication
orders. The medical information may also include outcome
goals that are targeted toward helping the patient achieve a
desired medical state. The outcome goals may be specific to
the healthcare facility, a clinician, and/or may include stan-
dardized outcome goals promulgated by medical governing
bodies.

[0075] At a step 914, the selected body system filter is
applied to the patient’s medical information to generate a set
of body-system specific patient information and outcome
goals. The information may include clinical observation
information related to the selected body system, physiologic
information related to the selected body system, laboratory
result information related to the selected body system, medi-
cation order information related to the selected body system,
non-medication order information related to the selected
body system, outcome goals related to the selected body
system, and the like.

[0076] Atastep 916, the set of body-system specific patient
information, including outcome goals, is presented on a user
interface. The user can interact with the information to
modify the information. Modifications can include the addi-
tion of body-system specific information, the deletion of
information, the suspension of, for example, a medication or
non-medication order, and changing the body-system specific
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information. Any modifications made to the body-system
specific patient information are reflected in a summary page.
The summary page may summarize modifications made
across all body systems, or separate summary pages may be
generated for each body system. Further, an electronically
signed clinical note may be generated that reflects any modi-
fications made to the body-system specific patient informa-
tion. The clinical note may also include user-inputted infor-
mation as well as information that was tagged by the user
while viewing the body-system specific patient information.
Upon review by a clinician, the clinical note may be com-
pleted and stored in association with the patient’s electronic
medical record.

[0077] FIG. 10 depicts a flow diagram of an exemplary
method 1000 of presenting a patient’s medical information in
a body system view. At a step 1010, a request for a body
system view of the patient’s medical information is received
from, for example, a clinician caring for the patient. At a step
1012, the patient’s medical information is accessed from an
EMR, and, ata step 1014, a subset of the patient’s information
that falls within a predetermined time frame is identified. A
standard predetermined time frame of 24 hours may be used,
or, alternatively, the user can select a different time frame. For
instance, the user may select a shorter time frame if informa-
tion is rapidly changing or a longer time frame if the infor-
mation is slowly changing.

[0078] Atastep 1016, a plurality of body system filters are
applied to the subset of the patient’s medical information to
generate a plurality of sets of body-system specific patient
information. Each body system filter is directed to a different
body system although data items directed to a first body
system may overlap with data items directed to a second body
system. For example, a medication may be used to treat
multiple, different body systems. This medication would be
included within the appropriate sets of body-system specific
patient information directed towards those multiple, different
body systems.

[0079] Ata step 1018, the plurality of sets of body-system
specific patient information is presented on a user interface. A
user is able to select a particular set of body-system specific
patient information by utilizing body system filter tabs on the
user interface. As mentioned above, the user is able to interact
with the information in a variety of ways including accessing
detail views, additional information, trending displays, trend-
ing graphs, summary pages, and the like.

[0080] Turningto FIG. 11, a flow diagram is depicted of an
exemplary method 1100 of sorting and presenting a patient’s
medication order information by body system. Ata step 1110,
a selection of at least one body system filter directed to a first
body system is received. At a step 1112, the patient’s medi-
cation order information stored in association with the
patient’s EMR is accessed. The medication order information
may include information concerning current medication
orders in effect for the patient. The information may include
medication name, dosage, dosage frequency, route of admin-
istration, ordering clinician, order date/time, when the medi-
cation order is set to expire, clinician comments, and the like.
[0081] At a step 1114, the selected body-system filter is
applied to the patient’s medication order information to gen-
erate a set of body-system specific medication order informa-
tion. A medication order may be included in more than one set
of' body-system specific medication order information if that
medication is used in the treatment of more than one body
system.
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[0082] Atastep 1116, the set of body-system specific medi-
cation order information is presented on a user interface. The
medication order information may be presented in associa-
tion with a variety of user action icons and/or status icons.
User action icons enable a user to, for example, suspend,
modify, or cancel a medication order. User action icons also
enable a user to tag a medication order and use the tagged
information in a clinical note. Status icons are presented in
association with a medication order to indicate that the medi-
cation order has been modified in some manner. If a medica-
tion order encompasses more than one body system, any
changes made to the medication order in a first body system
will be reflected in the additional body-system specific medi-
cation order views. For example, the status icon would persist
in the other body system views indicating that the order has
been modified.

[0083] Turning to FIG. 12, a flow diagram is depicted of an
exemplary method 1200 of presenting a patient’s medication
order information in a body system view. At a step 1210, a
selection of a first body system filter corresponding to a first
body system is received. A user may make a selection from a
plurality of body system filter tabs on a body system view user
interface. Ata step 1212, the patient’s medication order infor-
mation in the patient’s EMR is accessed, and, at a step 1214,
the first body system filter is applied to the patient’s medica-
tion order information to generate a first medication order
related to the first body system. A medication order is related
to a body system if it used in the treatment of some condition
affecting the body system. At a step 1216, the first medication
order is presented on the body system view user interface.
[0084] The method 1200 may further comprise receiving a
selection of a second body system filter corresponding to a
second body system. Again, the selection may be received by
a user selecting a body system filter tab on the body system
view user interface. The patient’s medication information is
again accessed, and the second body system filter is applied to
the medication order information to generate a second medi-
cation order related to the second body system. The second
medication order may be different from the first medication
order, or the second medication order may be the same as the
first medication order if that medication is used in the treat-
ment of more than one body system. The second medication
order is presented on the body system view user interface.
Both the first and second medication orders may be presented
with additional body-system specific patient information as
outlined above with respect to FIGS. 9 and 10.

[0085] The present invention has been described in relation
to particular embodiments, which are intended in all respects
to be illustrative rather than restrictive. Further, the present
invention is not limited to these embodiments, but variations
and modifications may be made without departing from the
scope of the present invention.

What is claimed is:

1. One or more computer storage media having computer-
executable instructions embodied thereon that, when
executed, perform a method of presenting patient information
by body system, the method comprising:

receiving a selection of at least one body system filter

directed to a first body system;

accessing a patient’s medical information stored in asso-

ciation with an electronic medical record;

applying the at least one body system filter to the patient’s

medical information to generate a set of body-system
specific medical information; and
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presenting the body-system specific medical information

on a user interface.

2. The media of claim 1, wherein the at least one body
system filter comprises one or more selected from the follow-
ing:

(A) neurological,

(B) cardiovascular,

(C) lungs,

(D) renal-fluid,

(E) Gl-nutrition,

(F) integument,

(G) musculoskeletal,

(H) endocrine,

(D hematology,

(J) inflammation, and

(K) immunocompromised.

3. The media of claim 2, wherein the at least one body
system filter further comprises a user configurable body sys-
tem filter.

4. The media of claim 1, wherein the set of body-system
specific patient information comprises one or more selected
from the following:

(A) clinical observation information related to the first

body system,

(B) physiologic information related to the first body sys-

tem,

(C) laboratory result information related to the first body

system,

(D) medication order information related to the first body

system, and

(E) non-medication order information related to the first

body system.

5. The media of claim 1, wherein the set of body-system
specific patient information is modifiable by a user.

6. The media of claim 1, further comprising:

accessing a plurality of outcome goals stored in association

with a data store;

applying the at least one body system filter to the plurality

of outcome goals to generate a set of body-system spe-
cific outcome goals; and

presenting the set of body-system specific outcome goals

on the user interface.

7. The media of claim 6, wherein the set of body-system
specific outcome goals is modifiable by a user.

8. One or more computer storage media having computer-
executable instructions embodied thereon that, when
executed, produce a graphical user interface (GUI) to facili-
tate presenting a body system view of patient information, the
GUI comprising:

a current state display area configured to present current

information related to a patient’s body system;

an order display area configured to present current orders

related to the patient’s body system; and

an outcome goals display area configured to present a set of

outcome goals related to the patient’s body system.

9. The GUI of claim 8, wherein the current information
comprises data items related to clinical observation informa-
tion, physiologic information, and laboratory results informa-
tion.

10. The GUI of claim 9, wherein one or more of the data
items related to the clinical observation information, the
physiologic information, and the laboratory results informa-
tion are taggable by a user, and wherein the user-tagged data
items are used, in part, to create a clinical note.



US 2014/0039925 Al

11. The GUI of claim 8, wherein the current information
represents clinical observation information, physiologic
information, and laboratory results information collected
over the previous 1000 hours.

12. The GUI of claim 8, wherein the current state display
area is selectable, and wherein selection of the current state
display area initiates the presentation of trending information
related to the current information.

13. The GUI of claim 12, wherein the trending information
comprises the current information over the past 24 hours.

14. The GUI of claim 8, wherein the current orders include
medication orders and non-medication orders.

15. The GUI of claim 14, wherein the non-medication
orders include laboratory and procedural orders.

16. The GUI of claim 8, wherein the order display area is
selectable, and wherein selection of the order display area
initiates the presentation of an order action display screen
configurable to receive one or more user actions correspond-
ing to at least one of the current orders.

17. The GUI of claim 16, wherein the one or more user
actions comprise at least one of a modify action, a suspend
action, and a cancel action.

18. The GUI of claim 8, wherein one or more of the current
orders are taggable by a user and are used to create, in part, a
clinical note.
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19. The GUI of claim 8, further comprising:

a summary display area configured to present a summary
of user actions taken with respect to one or more of the
current information, the current orders, and the outcome
goals.

20. One or more computer storage media having computer-
executable instructions embodied thereon that, when
executed, perform a method of presenting patient information
in a body system view, the method comprising:

receiving a request for a body system view of a patient’s
medical information;

accessing the patient’s medical information stored in asso-
ciation with an electronic medical record;

identifying a subset of the patient’s medical information
that is within a predetermined time period;

applying a plurality of body system filters to the subset of
the patient’s medical information to generate a plurality
of sets of body-system specific patient information, each
body system filter of the plurality of body system filters
directed to a different body system; and

presenting the plurality of sets of body-system specific
patient information on a user interface of a display
device.



