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METHODS AND SYSTEMS FOR INTEGRATING ELECTRONIC MEDICAL
RECORD AND PROVIDING A CUSTOMIZED MEDICAL DIAGNOSIS AND
RECOMMENDATION WORKFLOW

CLAIM OF PRIORITY UNDER 35 U.S.C §119

[0001] The present Application for Patent claims priority to U.S.
Provisional Application No. 61/986,715 entited “METHODS AND SYSTEMS FOR
INTEGRATING AN ELECTRONIC MEDICAL RECORD AND PROVIDING A
CUSTOMIZED MEDICAL DIAGNOSIS WORKFLOW" filed April 30, 2014, assigned

to the assignee hereof and hereby expressly incorporated herein by reference.

FIELD OF THE INVENTION

[0002] Aspects of the present disclosure relate to systems and
methods for enabling a user to automatically integrate an electronic medical record
(EMR) or PHR (Personal Health Record) of a doctor or a patient and providing a
customized and highly personalized medical diagnosis and recommendation

workflow.

SUMMARY
[0003] The following presents a simplified summary of one or more
aspects in order to provide a basic understanding of such aspects. This summary is
not an extensive overview of all contemplated aspects, and is intended to neither
identify key or critical elements of all aspects nor delineate the scope of any or all
aspects. Its sole purpose is to present some concepts of one or more aspects in a

simplified form as a prelude to the more detailed description that is presented later.
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[0004] Aspects of the present invention provide systems and methods
for 1) enabling a first level system user (e.g., physician or other customizing entity) to
selectively program a health condition diagnostic system and user interface using
personal health data; 2) enabling a second level system user to access and use the
programmed user interface for health condition diagnostic, triaging and other
purposes; and 3) enabling a third level system user (e.g., physician, other
customizing entity, and/or other authorized user) to access and use the resuits of the
second level system user input for follow up purposes, such as to provide
information, prescribe medications, and/or schedule an doctor’s appointment or other
follow up.

[0005] Aspects of the present invention provide methods and systems
for mimicking, replicating, and/or complementing a physician’s process for making a
diagnosis or recommendation, using a programmable automated interface that is
customizable by a physician or other customizing entity.

[0006] In one example implementation, a system and method include a
logic engine user interface for a physician or other customizing entity to use when
inputting and interrelating a series of queries and response options, which may be
used, for example, to successively narrow and/or identify a particular medical
condition and/or its severity, prevention, treatment, or recommended monitoring.

[0007] In an example implementation, an EMR framework may be
deployed to initiate an integration procedure between the existing EMR of the client
(e.g., doctor) and the diagnostic or other parts of the system. The integration
procedure normalizes a plurality of data points stored at the existing EMR that have
been identified as common data points. The plurality of data points may correspond

to one or more patient records. For example, a patient may have a patient record
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stored on the existing EMR from previous visits with the doctor. These patient
records may comprise a plurality of data points (e.g., age, allergies, blood pressure,
body mass index, date of birth, ethnicity, gender, heart rate, height, medications,
name, patient states, temperature, and weight). As a result of the integration
procedure, the common data points may be stored in a database (e.g., database
associated with the system of the present invention).

[0008] Once the integration procedure has completed, the physician or
other customizing entity may access the plurality of common data points, including
personal health record data and data collected from sensors in the diagnostic engine
user interface, such as when generating a medical diagnosis and recommendation
workflow output requiring such data. In one example, the physician or other
customizing entity may generate a medical diagnosis and recommendation workflow
via a medical diagnostic engine using a user interface. The medical diagnosis and
recommendation workflow may be stored, and when accessed by a physician,
patient, or other customizing entity, may automatically utilize the plurality of data
points (e.g., previously stored patient information) stored at the database in
completing a workflow (e.g., using the data in formulating a diagnosis for a patient),
thus providing a highly personalized assessment of patient’s condition.

[0009] Moreover, a patient may access the medical diagnosis and
recommendation workflow in order to diagnose symptoms being experienced. In
some instances, the patient may access the medical diagnosis and recommendation
workflow through a user interface (e.g., a website) and receive a customized medical
diagnosis and recommendation workflow based on the patient’s previously stored
medical history and symptoms the patient is currently experiencing (and/or other

input by the patient consistent with the workflow).
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[00010] The results of the patient or other user's inputs may then be
assessed or otherwise used, such as by the physician, customizing entity, or other
authorized reviewing user, in order to determine next steps, such as follow up with
the patient or other user for condition determination, severity assessment,
information exchange, prescription of treatment or intervention, and/or scheduling of
a doctor’'s appointment or other follow up.

[00011] In one example, another aspect of the user interface of the logic
engine may include providing user interface features to gather basic information
about the patient or other user and/or to enable other input, such as setting up an
account, providing medical history information, providing insurance, other payment
or financial related information, providing information for patient or other user (e.g.,
for identity verification), interfacing with insurers or and/or other third parties,
accessing the patient or other user’s previous input and/or medical records, enabling
appointment scheduling, scheduling a visit, and/or contacting a local emergency
medical provider (e.g., emergency room), and otherwise communicating with other
users of the system.

[00012] Methods and systems in accordance with aspects of the present
invention may be used, for example, for assisting physicians and patients with
identifying medical conditions, assessing the severity of the conditions, providing
information on treatment options, making recommendations to a physician and/or
patient (such as to seek urgent medical attention, medications\, pre-screening for a
doctor's visit or other follow up, and enabling or assisting with scheduling the
doctor’s visit or other follow up, among other uses) or monitoring already diagnosed

condition.



WO 2015/168399 PCT/US2015/028504

[00013] Additional advantages and novel features in accordance with
aspects of the present invention will be set forth in part in the description that follows,
and in part will become more apparent to those skilled in the art upon examination of

the following or upon learning by practice thereof.

BRIEF DESCRIPTION OF THE FIGURES

[00014] The features, nature, and advantages of the present disclosure
will become more apparent from the detailed description set forth below when taken
in conjunction with the drawings in which like reference characters identify
correspondingly throughout and wherein:

[00015] Fig. 1 is an example schematic diagram of a communication
system including an aspect of a medical diagnosis and recommendation workflow
management system, in accordance with aspects of the present invention;

[00016] Fig. 2 is a flowchart of an aspect of an example method of
integrating an electronic medical record (EMR), for use in accordance with aspects
of the present invention;

[00017] Fig. 3 is a flowchart of an aspect of an example method of
generating or otherwise creating a medical diagnosis and recommendation workflow,
in accordance with aspects of the present invention;

[00018] Fig. 4 is an aspect of diagnosing a patient, in accordance with
aspects of the present invention;

[00019] Figs 5-13 are conceptual diagrams illustrating aspects of the
medical diagnosis and recommendation workflow management system; and

[00020] Fig. 14 is an example conceptual diagram illustrating an

example computer system including aspects of the medical diagnosis and
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recommendation workflow management system, e.g., according to Fig. 1, in

accordance with aspects of the present invention.

DETAILED DESCRIPTION

[00021] The detailed description set forth below in connection with the
appended drawings is intended as a description of various configurations and is not
intended to represent the only configurations in which the concepts described herein
may be practiced. The detailed description includes specific details for the purpose
of proﬁding a thorough understanding of various concepts. However, it will be
apparent to those skilled in the art that these concepts may be practiced without
these specific details. In some instances, well known structures and components
are shown in block diagram form in order to avoid obscuring such concepts.

[00022] The present aspects generally relate to systems and methods of
generating a medical diagnosis and recommendation workflow for diagnosing a
patient. Specifically, a user (e.g., authorized medical personnel) may abcess (e.g.,
log on to) a medical diagnosis and recommendation workflow management system
for generating or otherwise creating one or more medical diagnosis and
recommendation workflows. For example, in conjunction with a typical visit to a
doctor or hospital, a patient may be provided with a number of pre-determined
inquiries by medical personnel (e.g., physician, nurse, physician’s assistant) at these
locations. In such instances, a patient may be requested to provide responses to
doctor specified inquiries only after the patient provides initial iliness symptoms (e.g.,
potential diagnosis). However, for diagnosable illnesses (e.g., for prevention
purposes), the medical personnel may provide or otherwise make accessible the

pre-determined inquires to a patient at any time. Accordingly, in some aspects, the
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present systems and methods may provide an efficient solution, as compared to
current solutions, to generate a medical diagnosis and recommendation workflow for
diagnosing a patient.

[00023] Aspects of the present invention may include systems and
methods for 1) enabling a first level system user (e.g., physician or other customizing
entity) to selectively program a health condition diagnostic system and user
interface; 2) enabling a second level system user to access and use the
programmed user interface for health condition diagnostic and other purposes; and
3) enabling a third level system user (e.g., physician, other customizing entity, and/or
other authorized user) to access and use the results of the second level system user
input for follow-up purposes, such as to provide information, prescribe medications,
and/or schedule a doctor's appointment or other follow up.

[00024] Referring to Fig. 1, in an aspect, a communication system 10
includes a medical diagnosis and recommendation workflow management system 22
for at least managing and providing access to medical diagnosis and
recommendation workflows. In some non-limiting cases, medical diagnosis and
recommendation workflow management system 22 may be a remote computing
system capable of communicating with one or more computing devices via a network
connection (e.g., network 18). In such cases, medical diagnosis and
recommendation workflow management 22 may communicate with network 18 via
wired and/or wireless communication channel 20.

[00025] For example, communication system 10 may include a first
computing device 14, which may be configured to access the medical diagnosis and
recommendation workflow management system 22, by way of a wired and/or

wireless communication channel 16, to thereby facilitate the generation of a medical
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diagnosis and recommendation workflow. For example, a first user 12 (e.g.,
physician, nurse, physician’s assistant) may access the medical diagnosis and
recommendation workflow management system 22 using first computing device 14
located at, for instance, a first location (e.g., hospital or physician’s office). It shouid
be understood that first computing device 14 may also be referred to by those skilled
in the art as a mobile device, a desktop computer, a laptop, a wireless device, or
some other suitable terminology. In some aspects, first user 12 may provide
authentication credentials (e.g., username and password) to access or otherwise log
on to the medical diagnosis and recommendation workflow management system 22
using a user interface of first computing device 14.

[00026] In an aspect, an EMR framework may initiate an integration
procedure to normalize a plurality of data points obtained and/or stored for use by
various features in accordance with aspects of the present invention (e.g., workflow
management system 22), wherein the plurality of data points may corresponds to
one or more data elements in patient records. In some instances, the EMR
framework may be deployed automatically without additional inputs from a user (e.g.,
first user 12). For example, the integration procedure performed by the EMR
framework may comprise accessing a plurality of data points from the EMR;
analyzing the plurality of data points to determine a plurality of common data points;
and storing or otherwise the plurality of common data point information so as to
provide the normalize data in a database (e.g., within the workflow management
system 22 or some other database in network 18). The plurality of data points may
correspond to one or more patient records comprising one or more items of data
content, corresponding to one or more specific patient history data fields. For

example, a patient may have a patient record stored on the existing EMR from
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previous visits with a doctor. These patient records may comprise a plurality of data
points (e.g., age, allergies, blood pressure, body mass index, date of birth, ethnicity,
gender, heart rate, height, medications, name, patient states, temperature, and
weight).

[00027] In further aspects, upon accessing the medical diagnosis and
recommendation workflow management system 22, first user 12 may create a
plurality of diagnosis protocols for the generating a medical diagnosis and
recommendation workflow using first computing device 14. For example, in some
aspects, first user 12 may access the medical diagnosis work management system
22 using a graphical user interface (GUI). Additionally, first user 12 may establish
one or more logic definitions corresponding to each of the plurality of diagnosis
protocols. For instance, first user 12 may provide or otherwise choose one or more
data points for each of the one or more logic definitions. The one or more data
points may correspond to one or more patient records comprising one or more data
content corresponding to one or more specific patient history data fields. For
example, a patient may have a patient record stored on the existing EMR from
previous visits with the doctor. These patient records may comprise a plurality of
data points (e.g., age, allergies, blood pressure, body mass index, date of birth,
ethnicity, gender, heart rate, height, medications, name, patient states, temperature,
and weight). As such, first user 12 may establish one or more logic relationships
among the one or more data points, and establish an operator function and a
corresponding value for each of the one or more data points.

[00028] Moreover, first user 12 may determine a flow logic among each
of the plurality of diagnosis protocols based on the one or more logic definitions. In

some instances, the flow logic links the plurality of diagnosis protocols on the basis
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of a determination of whether the one or more data points may be satisfied. As
such, once first user 12 is finished generating the medical diagnosis and
recommendation workflow, it may be transmitted to a database and stored therein.
Additionally, first user 12 may, for example, export the medical diagnosis and
recommendation workflow to one or more medical entities for peer review. At any
time after generating the medical diagnosis and recommendation workflow, first user
12 may access the newly generated medical diagnosis and recommendation
workflow in order to modify it, such as, with new or different diagnosis protocols,
logic definitions, and/or flow logic.

[00029] In another aspect, first user 12 may access the newly generated
medical diagnosis and recommendation workflow stored at in a database of the
present invention (e.g., for use by the medical diagnosis and recommendation
workflow management system 22) to diagnose the symptoms of a patient. As a
result, the diagnosis workflow management system 22 may be configured to match
previously stored patient information of the patient with the one or more logic
definitions of the medical diagnosis and recommendation workflow to create a
customized medical diagnosis and recommendation workflow. Further, the
customized medical diagnosis and recommendation workflow may be provided to
first user 12. In response, first user 12 may provide a plurality of diagnosis
responses from the patient with the diagnosis protocols of the customized medical
diagnosis and recommendation workflow. As such, the diagnosis workflow
management system 22 may be configured to determine a medical diagnosis result
based on the plurality of diagnosis responses and communicate the medical
diagnosis to the first user 12. In certain instances, the diagnosis workflow

management system 22 may be configured to automatically create a patient

10
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encounter for the patient and save the medical diagnosis result for the patient
encounter.

[00030] In additional aspects, first user 12 may, by way of the first
computing device 14 in communication with the medical diagnosis and
recommendation workflow management system 22, organize the one or more
diagnosis protocols. For example, the first computing device may be configured to
permit the first user 12 to arrange and/or rearrange the diagnosis protocols in a
hierarchical, a sequential, and/or an interconnected manner, to thus form a medical
diagnosis and recommendation workflow. In some aspects, such arranging,
rearranging, and/or linking of diagnosis protocols may be performed at the first
computing device 14 using the graphical user interface. Further, it should be
understood that workflow manipulation is not limited to designated diagnosis
protocols and may take any suitable form of identifying an information element/object
that permits the arranging, rearranging and/or linking of multiple inquiries for
identification of a particular diagnosis.

[00031] Furthermore, communication system 10 may include second
computing device 26, which may be configured to access a medical diagnosis and
recommendation workflow stored or otherwise accessed by the medical diagnosis
and recommendation workflow management system 22. For example, second user
24 (e.g., patient) may access (e.g., log on to) a medical diagnosis and
recommendation workflow using a webpage or mobile application located on second
computing device 26, which may be the same as or similar to the first computing
device 14. Upon accessing the medical diagnosis and recommendation workflow
management system 22, the second user 24 may, by way of the second computing

device 26, execute any one or more medical diagnosis and recommendation

11
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workflows. In some aspects, second computing device 26 may communicate, using
a wired and/or wireless communication channel 28, with medical diagnosis and
recommendation workflow management system 22 via network 18. Further, second
computing device 26 may obtain vital information from second user 24 (e.g., patient).
For example, second computing device 26 may be configured to obtain or otherwise
determine the second user's height, weight, blood pressure, heart rate and
temperature. It should be understood that the foregoing are mere examples and
should not be held to limit the capabilities of the second computing device 14 to
obtain second user vital information.

[00032] Referring to Figs. 2-4, in an operational aspect, a first computing
device 14, a second computing device 26, and/or medical diagnosis and
recommendation workflow management system 22 may integrate an EMR of a
client, provide a customized medical diagnosis and recommendation workflow, and
diagnose a patient based on the customized medical diagnosis and recommendation
workflow. While, for purposes of simplicity of explanation, the methods are shown
and described as a series of acts, it is to be understood and appreciated that the
methods (and further methods related thereto) is/are not limited by the order of acts,
as some acts may, in accordance with one or more aspects, occur in different orders
and/or concurrently with other acts from that shown and described herein. For
example, it is to be appreciated that a method could alternatively be represented as
a series of interrelated states or events, such as in a state diagram. Moreover, not
all illustrated acts may be required to implement a method in accordance with one or
more features described herein.

[00033] Specifically, referring to the example of Fig. 2, an aspect of a

method 40 of integrating an EMR includes, at block 42, initiating an integration

12
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procedure to normalize a plurality of data points from the EMR. Further, method 40
includes, at block 44, accessing the plurality of data points. At block 46, method 40
includes analyzing the plurality of data points to determine a plurality of common
data points. Further, at block 48, method 40 includes storing the plurality of common
data points in a database.

[00034] It should be understood that any one or more components of
first computing device 14 and/or medical diagnosis and recommendation workflow
management system 22 may be configured to execute one or more subcorﬁponents
thereof to perform at least one of the blocks of method 40.

[00035] Referring to Fig. 3, an aspect of a method 60 of generating a
medical diagnosis and recommendation workflow includes, at block 62, accessing a
medical diagnostic engine. Further, at block 64, method 60 includes creating a
plurality of diagnosis protocols for the medical diagnosis and recommendation
workflow. At block 66, the method 60 includes establishing one or more logic
definitions corresponding to each of the plurality of diagnosis protocols. At block 68,
method 60 includes determining a flow logic among the plurality of diagnosis
protocols based on the one or more logic definitions. Further, at block 70, method
60 includes providing diagnostic output results based on the flow logic. At block 72,
method 60 includes transmitting the medical diagnosis and recommendation
workflow to a database for or otherwise accessible by the present system.
Additionally, at block 72, method 60 includes storing the medical diagnosis and
recommendation workflow.

[00036] Referring to Fig. 4, an aspect of a method 80 of diagnosing a
patient includes, at block 82, accessing the medical diagnosis and recommendation

workflow in response to an inquiry from a first user for a second user. Further, at
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block 84, method 80 includes matching previously stored patient information with the
one or more logic definitions of the medical diagnosis and recommendation workflow
to create a customized medical diagnosis and recommendation workflow. At block
86, method 80 includes receiving a plurality of diagnosis responses in response to
the diagnosis protocols of the customized medical diagnosis and recommendation
workflow. Moreover, at block 88, method 80 includes determining a medical
diagnosis result based on the plurality of diagnosis responses. Additionally, at block
90, method 80 includes communicating the medical diagnosis result (e.g., to the
patient).

[00037] Referring to Figs. 5-12, aspects of the medical diagnosis and
recommendation workflow management system are illustrated. Fig. 5 illustrates in
an aspect, an example screenshot of a patient or other user portal implementation
for a medical diagnosis and recommendation workflow management system. For
example, the user logs into the healthcare providers website. The processing
engine communicates with the EMR system, and pulls the patient’s personal
information. In an aspect, the patient's personal information may include the
patient’'s name, gender, ethnicity, and date of birth. Further, Fig. 6 illustrates an
example screenshot showing that the patient’s personal information may include, for
example, weight, height, heart rate, blood pressure (both top number (systolic) and
bottom number (diastolic)), temperature, allergies, and medications. The user may
confirm the patient’s personal information by selecting “Save & Continue”.

[00038] Fig. 7 illustrates an example screenshot of the patient portal in
which the user may confirm the patient data entered is correct and current, and
subsequently select relevant symptoms. Fig. 8 illustrates an example screenshot of

the patient portal where the illnesses related to the entered symptoms are
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generated. Once selected, Fig. 9, illustrates an example screenshot of the patient
portal where the user is taken through an interview process in order to determine the
illness of the patient. Fig. 10 illustrates an example screenshot for one example
implementation of a diagnosis workflow. In an aspect, the interview responses that
the user will be providing are designed by their doctor. The doctor specifies
questions that they want to ask of their patients and determines the logic that
dictates each question to ask and when to ask it.

[00039] Figs. 11 and 12 illustrate example screenshots of the diagnosis
workflow depicting the “next question logic” engine. In an aspect, a doctor may
create, for example, a highly personalized assessment and target some very sbecific
demographics. For example, a black man who is over 40 years old and is taking
anti-depressant medication is likely to react to hypertension medication in a very
different matter than a white peer who is taking blood thinner medication. As such, a
doctor may have an assessment with a plurality of questions. However, in some
variations, a patient may only be asked questions that are specific to their ethnicity,
medication, allergies, age, etc. Therefore, the diagnosis workflow enables a user
(e.g., doctor) to construct their own medical protocols using a drag-and-drop
interface in which no technical knowledge is required on the part of the user. In an
aspect, the EMR framework may be integrated with any EMR system and access the
patient information for the user to use. Moreover, the user (e.g., doctor) may export
and exchange the diagnosis workflow protocols that they created for peer review.
Additionally, users (e.g., doctors) may triage their patients to the correct facilities
using the drag-and-drop fields.

[00040] Fig. 13 illustrates an example screenshot of the diagnosis

workflow depicting triaging patients to the correct medical facility based on the day of

15
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the week and the time of the day. For example, in an aspect, a child may have a
fever on a Sunday night. After going through the fever assessment and during the
interview process it may be determined that the child may not be treated virtually, so
that a face-to-face visit is necessary. As such, the engine may automatically
determine that it is currently Sunday at 6 PM, so the doctor is not available.
However, the engine may automatically determine that the triage nurse is on call
during these hours, so it may send the necessary information regarding what phone
number to call. Moreover, if this situation occurs on Monday at 2 PM, then the
engine may determine that it is business hours and will connect the patient to the
primary care doctor.

[00041] Aspects of the present invention may be implemented using
hardware, software, or a combination thereof and may be implemented in one or
more computer systems or other processing systems. In an aspect of the present
invention, features are directed toward one or more computer systems capable of
carrying out the functionality described herein. An example of such a computer
system 100 is shown in Fig. 14. It should be understood that one or more
components and or subcomponents of the computer system 100 may be included in,
the same as, or similar to first computing device 14 (Fig. 1) and/or second computing
device 26 (Fig. 1).

[00042] Computer system 100 includes one or more processors, such as
processor 104. The processor 104 is coupled to a communication infrastructure 106
(e.g., a communications bus, cross-over bar, or network). For example, the
communication infrastructure may be located or installed locally or located at a cloud
computing network/device. Various software aspects are described in terms of this

example computer system. After reading this description, it will become apparent to
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a person skilled in the relevant art(s) how to implement aspects hereof using other
computer systems and/or architectures.

[00043] Computer system 100 may include a display interface 102 that
forwards graphics, text, and other data from the communication infrastructure 106 (or
from a frame buffer not shown) for display on a display unit 130. Computer system
100 may include a main memory 108, preferably random access memory (RAM),
and may also include a secondary memory 110. The secondary memory 110 may
include, for example, a hard disk drive 112 and/or a removable storage drive 114,
representing a floppy disk drive, a magnetic tape drive, an optical disk drive, etc.
The removable storage drive 114 may read from and/or write to a removable storage
unit 118 in a well-known manner. Removable storage unit 118, represents a floppy
disk, magnetic tape, optical disk, etc., which may be read by and written to
removable storage drive 114. As will be appreciated, the removable storage unit 118
may include a computer usable storage medium having stored therein computer
software and/or data.

[00044] Alternative aspects of the present invention may include
secondary memory 110 and may include other similar devices for allowing computer
programs or other instructions to be loaded into computer system 100. Such devices
may include, for example, a removable storage unit 122 and an interface 120.
Examples of such may include a program cartridge and cartridge interface (such as
that found in video game devices), a removable memory chip (such as an erasable
programmable read only memory (EPROM), or programmable read only memory
(PROM)) and associated socket, and other removable storage units 122 and
interfaces 120, which allow software and data to be transferred from the removable

storage unit 122 to computer system 100.
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[00045] Computer system 100 may also include a communications
interface 124. Communications interface 124 may allow software and data to be
transferred among computer system 100 and external devices. Examples of
communications interface 124 may include a modem, a network interface (such as
an Ethernet card), a communications port, a Personal Computer Memory Card
International Association (PCMCIA) slot and card, etc. Software and data
transferred via communications interface 124 may be in the form of signals 128,
which may be electronic, electromagnetic, optical or other signals capable of being
received by communications interface 124. These signals 128 may be provided to
communications interface 124 via a communications path (e.g., channel) 126. This
path 126 may carry signals 128 and may be implemented using wire or cable, fiber
optics, a telephone line, a cellular link, a radio frequency (RF) link and/or other
communications channels. As used herein, the terms “computer program medium”
and “computer usable medium” refer generally to media such as a removable
storage drive 114, 118 and/or 122, a hard disk installed in hard disk drive 112, and/or
signals 128. These computer program products may provide software to the
computer system 100. Aspects of the present invention are directed to such
computer program products.

[00046] Computer programs (also referred to as computer control logic)
may be stored in main memory 108 and/or secondary memory 110. Computer
programs may also be received via communications interface 124. Such computer
programs, when executed, may enable the computer system 100 to perform the
features in accordance with aspects of the present invention, as discussed herein.
In particular, the computer programs, when executed, may enable the processor 110

to perform the features in accordance with aspects of the present invention.
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Accordingly, such computer programs may represent controllers of the computer
system 100.

[00047] Where aspects of the present invention may be implemented
using software, the software may be stored in a computer program product and
loaded into computer system 100 using removable storage drive 114, hard drive 112,
or communications interface 120. The control logic (software), when executed by
the processor 104, may cause the processor 104 to perform the functions described
herein. In another aspect of the present invention, the system may be implemented
primarily in hardware using, for example, hardware components, such as application
specific integrated circuits (ASICs). Implementation of the hardware state machine
so as to perform the functions described herein will be apparent to persons skilled in
the relevant art(s).

[00048] Although exemplary aspects of the present invention have now
been discussed in accordance with the above advantages, it will be appreciated by
one of ordinary skill in the art that these examples are merely illustrative and that
numerous variations and/or modifications may be made without departing from the

spirit or scope hereof.
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CLAIMS

What is claimed is:

1. A method of generating a medical diagnosis and recommendation
workflow, comprising:

accessing a medical diagnostic engine;

creating a plurality of diagnosis protocols for the medical diagnosis and
recommendation workflow;

establishing one or more logic definitions corresponding to each of the
plurality of diagnosis and recommendation protocols;

determining a flow logic among the plurality of diagnosis and recommendation
protocols based on the one or more logic definitions; and

providing diagnostic and recommendation output results based on the flow

logic.

2. The method of claim 1, further comprising:
transmitting the medical diagnosis and recommendation workflow to a
database; and

storing the medical diagnosis and recommendation workflow.

3. The method of claim 2, wherein providing diagnostic and
recommendation output results based on the flow logic comprises:
accessing the medical diagnosis and recommendation workflow in response

to an inquiry from a user for a user,;
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matching previously stored patient information with the one or more logic
definitions of the medical diagnosis and recommendation workflow to create a
customized medical diagnosis and recommendation workflow;

receiving a plurality of diagnosis responses from the user in response to the
diagnosis and recommendation protocols of the customized medical diagnosis and
recommendation workflow;

determining a medical diagnosis and recommendation result based on the
plurality of diagnosis responses; and

communicating the medical diagnosis and recommendation result.

4. The method of claim 3, further comprising:
automatically creating a patient encounter for the patient; and
saving the medical diagnosis and recommendation result for the patient

encounter.

5. The method of claim 1, wherein establishing one or more logic
definitions corresponding to each of the plurality of diagnosis and recommendation
protocols comprises:

selecting one or more data points for each of the one or more logic definitions;

establishing one or more logic relationships among the one or more data
points; and

establishing an operator function and a corresponding value for each of the

one or more data points.
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6. The method of claim 5, wherein the data points comprise one or more
of age, allergies, blood pressure, body mass index, date of birth, ethnicity, gender,
heart rate, height, medications, name, patient states encoded by SNOMED terms,

temperature, and weight.

7. The method of claim 1, wherein the flow logic links the plurality of
diagnosis and recommendation protocols based on a determination whether the one

or more data points are satisfied.

8. The method of claim 1, wherein accessing the medical diagnosis
engine comprises:
accessing the medical diagnosis and recommendation engine using a graphic

user interface (GUI).

9. The method of claim 1, further comprising:
exporting the medical diagnosis and recommendation workflow to one or

more medical entities for peer review.

10. The method of claim 1, wherein providing the diagnostic and
recommendation output results based on the flow logic comprises:

providing the diagnostic and recommendation output results via a wireless

network to a wireless device.

11.  The method of claim 1, further comprising:
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triaging the patient to a correct medical facility based on a day of a week and

a time of the day.

12. A method of integrating an electronic medical record (EMR),
comprising:

initiating, via an EMR framework, an integration procedure to normalize a
plurality of data points from the EMR, wherein the plurality of data points correspond
to information in one or more patient records;

accessing the plurality of data points;

analyzing the plurality of data points to determine a plurality of common data
points; and

storing the plurality of common data points in a database, wherein the plurality

of common data points are stored as one or more normalized patient records.

13.  The method of claim 12, further comprising:

accessing the plurality of common data points at the database in response to
initializing a medical diagnosis and recommendation workflow;

matching the plurality of common data points with one or more logic
definitions of the medical diagnosis and recommendation workflow to create a
customized medical diagnosis and recommendation workflow; and

providing the customized medical diagnosis and recommendation workflow.

14. The method of claim 12, wherein the plurality of common data points
comprise one or more data content corresponding to one or more specific patient

history data fields.
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15. The method of claim 12, wherein the plurality of common data points
comprise one or more of age, allergies, blood pressure, body mass index, date of
birth, ethnicity, gender, heart rate, height, medications, name, patient states,

temperature, and weight.

16. A system for generating a medical diagnosis and recommendation
workflow, comprising:
a memory storing executable instructions; and
a processor in communication with the memory, wherein the processor is
configured to execute the instruétions to:
access a medical diagnostic and recommendation engine;
create a plurality of diagnosis and recommendation protocols for the
medical diagnosis and recommendation workflow;
establish one or more logic definitions corresponding to each of the
plurality of diagnosis and recommendation protocols; and
determine a flow logic among the plurality of diagnosis and
recommendation protocols based on the one or more logic definitions; and
providing diagnostic and recommendation output results based on the

flow logic.
17. A system for integrating an electronic medical record (EMR),

comprising:

a memory storing executable instructions; and
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a processor in communication with the memory, wherein the processor is

configured to execute the instructions to:

initiate, via an EMR framework, an integration procedure to normalize a
plurality of data points from the EMR, wherein the plurality of data points correspond
to information in one or more patient records;

access the plurality of data points;

analyze the plurality of data points to determine a plurality of common
data points; and

store the plurality of common data points in a database, wherein the
plurality of common data points are stored as one or more normalized patient

records.

25



WO 2015/168399 PCT/US2015/028504

1/14

ol

20\

Network

14 —
12 %ﬁ‘/%
24
FIG. 1

SUBSTITUTE SHEET (RULE 26)



WO 2015/168399 PCT/US2015/028504

2/14

40
/

Initiating an integration procedure to normalize a
plurality of data points from the EMR

~~ 42

|

Accessing the plurality of data points

|

Analyzing the plurality of data points to determine a

plurality of common data points - 46
Storing the plurality of common data points in a
database
FIG. 2

SUBSTITUTE SHEET (RULE 26)



WO 2015/168399 PCT/US2015/028504

3/14

'/60
START
/ 62
Accessing a medical diagnostic and
recommendation engine

l e

Creating a plurality of diagnosis and
recommendation protocols for the medical
diagnosis and recommendation workflow

l %

Establishing one or more logic definitions
corresponding to each of the plurality of
diagnosis and recommendation protocols

l %

Determining a flow logic among the plurality
of diagnosis and recommendation protocols
based on the one or more logic definitions

l P

Providing diagnostic and recommendation
output results based on the flow logic

l 7

Transmitting the medical diagnosis workflow
to a database

l "

Storing the medical diagnosis and
recommendation workflow

FIG. 3

SUBSTITUTE SHEET (RULE 26)



WO 2015/168399 PCT/US2015/028504

4/14

i %

Accessing the medical diagnosis and
recommendation workflow in response to
an inquiry from a first user for a second
user

l o

Matching previously stored patient
information with the one or more logic
definitions of the medical diagnosis and
recommendation workflow to create a
customized medical diagnosis and
recommendation workflow

l -

Receiving a plurality of diagnosis from the
patient in response to the diagnosis
protocols of the customized medical

diagnosis and recommendation workflow

l O

Determining a medical diagnosis and
recommendation result based on the
plurality of diagnosis responses

l /90

Communicating the medical diagnosis and
recommendation result

'/80

FIG. 4

SUBSTITUTE SHEET (RULE 26)



PCT/US2015/028504

WO 2015/168399

5/14

G Ol

aNUNUOY ' BABS <

#00¢-uer-L0 _ yuig 10 1eQ

] houys

ojews _ Japusg

g ouezng | - owey

UOIBWIOJU| [BUOSIS] [

stojdwiAs burosjes o)
Apoaup ob pue dajs siy) diys uea nof o

"SU0I8.4100 A18SS898U Aue
oYeL pue Wajl 4oed MaIAa) 8Sed)d

WoIsAS Y3 no
woiy KIojsiy feaipaw inoA pajind e,

'$5000.d SIy ybnoiy) noA
apinb 0] Js8q ALl Op JIM | JUBLLSSESSE
BUIIUO $,}{8H05)05) 0} BLLI0JMN

SUBSTITUTE SHEET (RULE 26)



9 'Ol

PCT/US2015/028504

6/14

aNUNUON 9 BABS &

ERIE $1e0
[erowey] uonoalu] 1deoeieqy [anouiey] JIHED
[erowsy] JINBOBQY [erouiay] i

[+] UoRedIp3j B1998S]  [a] Abls|ly ue 09j8g|
PPy suonedipojy @ LPPY | salBug|y M

"UOIDUOY INOA SSBSSE LRI | Jo)aq 8}
8pIA0IA NOA JBY) UOHRWLIOLI 8JO0W Bl

: 8J6/dLLI0I pue 1284109
4 .5'86] auneiaduws) S1 UONBLLLIOJUI SIL) SINS BBl 0SBl
L%ﬁwm_ﬁmwzom s__ewﬁ
Jaquiny do
[ 09] aInssald pooi __2b] e%wwe@ vow_m

Jing (0L 1] ojey peay

N[ 0%) wBieH g1 (9] wbem
UONBWLIOU| [2oIPa|\ &

$Z

(
(

WO 2015/168399

SUBSTITUTE SHEET (RULE 26)




PCT/US2015/028504

WO 2015/168399

7114

"UONIPUOI INOA $SoSSe
ued | J139q 9y} dpinoid noA
JeY] UOHRLLIOJUI J0W Y|

‘BurousLiodxs
8Je noA swodwAs
oy Jo Jie jSij usy; ‘swojdwiAs
INOA YIm pajeIoosSe Apog
AnoA jo sued ayj o moys

11| 8Y) Ul J0u 3. swordwiAs Ap

%

wojdwiAg e 1ajeg|

(
\

'SBa.y Wa|qoid

PPY

swoydwAg AN [ Apog [

SUBSTITUTE SHEET (RULE 26)



PCT/US2015/028504

WO 2015/168399

8/14

8 Ol

ROPS|  gisoubeiq ABrally  %L°9)
$S8UJ|| 80UapIU0Y
sessou||| [
SA0WBY ABJajje Bnup v
[4] woydwAg e 108588 |
PPV swoydwAs AN M

:Sea.y Wa|qoid

Apog [

“UORIPU0I INOA $S9SSE
ued | 1o318q ayj opiroid nok
1By} UoHBULIOJUI 8I0W 8Y |

‘Burousliodxe

/e NoA SWodWAS
a4} JO Jje 38| Uy} ‘SwojdwiAs
INOA Yim bm_mao%m_ Apoq
oA J0'sped oy ow moys

)

(
0

SUBSTITUTE SHEET (RULE 26)



PCT/US2015/028504

WO 2015/168399

9/14

6 Ol

anupuo) &

&

108133 |

¢swoidwiAs 1uaund InoA pagustiadxs nok aaey Buoj moy Jo

suonsany _W_

"MOIAS)
01 8L 10y Sajif peojdn osje At noj

‘ues nok
se Ajpjeinooe se suonsonb osay) Jomsue
9S89|d "UOHRWLIOUI D1j199dS 810U PadU |

SUBSTITUTE SHEET (RULE 26)



PCT/US2015/028504

WO 2015/168399

10/14

0l "Old

N J

(oo
@ Duipoanseaiq e 1o ueubaid nok aiy

"Dadjay 10U Sey 1o Sey
40B8 LOIYM 0} U318 80} pue Wau} 18]
9589| ¢ S1uawean Aue paui nof aheq

Fswoyduids
INOK SURSIOM IO SETRIAGIR Jaupia
1ey1 BuiyiAue pasanoasip noA angH

sSuemyod
JBUI0 J0 BOLS PUBY pU0das
& 01 pasodxa noA aie o ayows nok og

= gsuonedipaw fue uonok aiy )

phogye gwﬂg\”__:@wu__w:%m_%ﬁ_u@ == aie nok saibisje fue aney nof og)

hﬂ.\.J = e JoueuBaid nof ey
= Suuiean fue pay nok eney)

ﬁE ¢eImeladua) Jnok Sem Jeup

(E: 104 Buyfue pasanoasip nof aney )

=2 Pasodx nok ale Jo ayows nok og)

;aImesadus) E ;Sjad aney nok og )
@ 10 o840 noA pip ‘Jana & aney no || —

7» = J0 AUy 4nof Ui Ssauduwep aiaty §|)

(o8] B B1eY = .
@ nof op ‘swoydws so? uoryppe U| = iep au) ur o eyn iy )

Fep 2y} Ul Sal Uleyad alau} aly )
= 0p SUONIpUCD Yyeay Jato eup )
(£ jo Loysy & aney Ay inok sa0q )

nof axew Bupayjoj 8y} o fue o)

{uonayur Aiorpudsal e aney
Ssgg“wgoag?g\g;oz_gm

¢S18d aney nok og

= amessduis) nof sem ey )
SYIONN 2487 [eniA Juiodpu3 —

== yoayo nofk pip Uanay e aney nok j )
(Dj07 & Ry
nof op ‘suwoyduus inok o] Uopippe ulJ| (== op ‘swojdus nof oy uonppe u))

(90
@ 10 W0y nok ui ssauduep alay) |

= op ‘Swoyduwfs Jnok oy wonppe u))

¢ SWOIAWAS 1819 ok = op ‘Swoyduwfs Jnok oy wonppe u))
B paouauada nok aney Buoj moy 104

= nof aney Buoj oy Jo4 )

J

MO|PIIOAA SIsoubelq ABas |y

SUBSTITUTE SHEET (RULE 26)



PCT/US2015/028504

WO 2015/168399

11/14

Ll "Old

&

.

J

\ |

;

ry T0UETy IRES
= 1] B woyduis )
m. jalay pial} doup pue beig L" = SUOeaely
022 A Uey ] Jsjeais) 1B [~awW]| el = WbieH
Enb3 10 SUoIjRaIpa
[ Jouer] 3 EIERN| mepey | [ ¥0]| @t 8 E o)
[ Yousz) [ [eNbIJON| [ suoredlpspy ~\vW]letld
o] o) | e | [FoWl|ets | E
_ EE| A SELE fonuy3 ~avvlletd | & )
IENE ~ Senby saifis]y [~avw] (et § = I
= (ojoiskg) assaid poojg
o] | [~ T EEED] [ wakded | [FOW] (@18 | Shpg g
~TwEge| ]| sewsuy et B
= saibia|ly
_ aneA Jojeredp EN lopuy | jonuon _
\ J _m mm< _
v]
® 39U)SISSY 190G O} ¢, UIed [EUILIOPQE UM uosiad ayy jo abe ay) i Jeyp - uouaq 21607

SUBSTITUTE SHEET (RULE 26)



PCT/US2015/028504

WO 2015/168399

12/14

¢l Old

L1 L]

i E_ )
4 7 ) W _
iolay iy doip pue Seiq D H
[ v k ] | I E ot m H
T o=_ T w_gcm_ Jomsuy E elt D HH
_ v.w@_ _r Fnb3J0 Ley|. mmz_ alnjessdws | avvl| 8t m H
I o0 ]| b Emanes]] ey E ot D H
_ wF_ _!mgm:o cgtgmeo_ aby E olt [ H
_ oi_ _!mgma cgtgme@_ Jaquin do. E ol D
8Inssald poolg| D —
(onorseiq) m _
_ mw_ _ngma cgtgme@_ Jequiny wopog| ot H
_ anjep lofeiedo PRl io/puy | jonuop D J
\. J m _
- MO|PLIOAA UOISUBLIBdAH
D 20UBJS|SSY 21908 0} ¢ Uled [eujLIOpgE UM Uo Siad aLp jo oBe au) 1 jeup - uopjuyeq 31607

0 0

SUBSTITUTE SHEET (RULE 26)



€l Old

PCT/US2015/028504

13/14

= JUoioM |

JuswaielS AoeAld | 8 Jo sus ] | pantesas siybu [le 0'jA TTUHESHOD09 - GL0Z © — Teq o oulL)

= ainjesadws] |
—_mocmou ~®>mwa = EQQE\AwH
= Suojeapaly )
= 1ybieH )
= ajey 1esH )
p N = Jopugg) |
213 it} doip pue Beiq = Ryowyy3 )
= ¥o9M Jo feq )

[wdoo's ] | (¢_tenb3 o veyrssey) Req Jo swiy taw] | e HH a7 %)

- e | E 3jeq
o] OEEETE oleq (+_anv] 11 = )

© | (= biosks) amssaid pooig)
Tl =: (alojseiq) ainssald poojg |
_ 41|10 S ) aby et = Jamsuy |
= sabially )

| THRRD slend3 ) : coe%mfo%mmsmzmci_ _. m_o_

anep Jojessdp uonsanp / pjel4 Jo/puy | j0u0)
X ) = 86y

99UR)SISSY (21908 0} ¢, Uled [euiLiopqe yym uosJad ay) o abie ayy st Jeyp - uoniuaq 21607

WO 2015/168399

SUBSTITUTE SHEET (RULE 26)




WO 2015/168399

Communication
Infrastructure

106

14/14

Processor 104

Main Memory 108

L0

Display Interface
102

PCT/US2015/028504

Computer System
100

Display Unit

A

Secondary Memory
110

Hard Disk Drive

130

112
Removable Storage Removable Storage
Drive 114 Unit 118

Interface 120

Removable Storage
Unit 122

Communication
Interface 124

128

SUBSTITUTE SHEET (RULE 26)

FIG. 14

\

Communications
Path 126




INTERNATIONAL SEARCH REPORT International application No.
PCT/US 15/28504

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - G06Q 50/00 (2015.01)

CPC - G06Q 50/24
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC(8): G06Q 50/00 (2015.01), USPC: 705/3 ,CPé: G06Q 50/24

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC: 705/3, 705/2, 705/7.27, 706/50, 707/999.102, 707/999.001, 707/999.2, 707/999.104; IPC(8): GO6Q 50/00 (2015.01); CPC: G06Q

50/24, G06Q 50/22, GO6F 19/322, G06Q 40/08, GO6Q 10/10 (keyword limited; terms below)

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

PatBase, Google Scholar (no patents), Google Patents, electronic medical record, personal health record, EMR, PHR, medical
diagnosis, recommendation, suggestion, workflow, protocols, logic definition, flow logic, output, results, Personal Health Information
Technology (PHIT) systems, Electronic Health Record (EHR) systems, etc.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2009/0259495 A1 (ROSENFELD) 15 October 2009 (15.10.2009), entire document, 1-17
especially para [0008], [0023], [0041], [0042], [0046], [0054], [0065], [0067], [0068] - [0072],
[0074], [0068], [0087], [0089}, Fig. 2.
A US 2004/0260577 A1 (DAHLIN et al.) 24 December 2004 (24.12.2004), entire document. 1-17
A US 2006/0112050 A1 (MIIKKULAINEN et al.) 25 May 2006 (25.05.2006), entire document. 1-17
I:l Further documents are listed in the continuation of Box C. D
*  Special categories of cited documents: i “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to.be of particular relevance the principle or theory underlying the invention )
“E” earlier application or patent but published on or after the international  “X” document. of particular relevance; the claimed invention cannot b
filing date considered novel or cannot be considered to involve an inventive

“L”  document which may throw doubits on priority claim(s) or which is step when the document is taken alone
‘sm:gatloree:;g‘r)lh(i; ;h:c?fl':gg)cmmn date of another citation or other “Y” document of particular relevance; the claimed invention cannot be
P ) P . I considered to involve an inventive step when the document is
“O” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“pr docvun_len.t published prior to the international filing date but later than  «g»  45cument member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of maiting of the international search report
15 July 2015 (15.07.2015) 0 7 AU G 20']5
Name and mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lee W. Young
P.O. Box 1450, Alexandria, Virginia 22313-1450
.. PCT Helpdesk: 571-272-4300
Facsimile No. 571-273-8300 PCT OSP: 671-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)



	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 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - wo-search-report

