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management system. The decision support system includes a plurality of rules and recelves data. The method also Iincludes
accessing the decision support system and issuing an alert associated with a predetermined data pattern to at least one client
system according to the rules, receiving a request for additional information from the at least one client system In response to the
Issued alert, determining additional data that has been requested, and retrieving the additional information associated with the
Issued alert.
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DECISION SUPPORT RESPONSE SYSTEMS AND
METHODS

BACKGROUND OF THE INVENTION

[0001] This 1nvention relates generally to content management
systems and, more particularly to decision support response systems and methods for
managing data content using decision support systems of the content management

systems.

[0002] At least some known content management systems include
digital healthcare applications that manage comprehensive clinical, administrative,
and/or financial 1nformation technology solutions containing integrated and/or
interoperable electronic health records. By refining the large amounts of generated
clinical related data, some known content management systems provide actionable
clinical knowledge at the point of decision. At least some known content
management systems include computerized applications such as, but not limited to,
physician order entry and/or processing, physician and/or nursing documentation,
physician and/or nursing dose charting and/or medication administration record
(MAR), accounting, registration, and/or scheduling.  Some known content
management systems also include hospital 1nformation system interfaces,
departmental information systems interfaces, and/or interfaces to patient monitoring

devices.

[0003] Within some known content management systems, some
known decision support systems are configured to email alerts and reminders to users
based on predetermined data content previously specified by an Administrator.
However, upon receipt of an email alert, the users must take an additional step to
separately access an associated application to retrieve any other information
assoclated with the email. As a result of the additional step, the users are forced to
cither permanently and/or temporarily 1gnore the alert, interrupt a current activity and

log mto the application to retrieve the additional information, and/or contact another
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person to retrieve the additional information. As such, known methods for retrieval of
clinical related information associated with known automated alerts and reminders 1s

time consuming and/or causes a delay in decision support at the point of care.
BRIEF DESCRIPTION OF THE INVENTION

[0004] A computer-implemented method for managing data for a
clinical decision support system 1s provided. The method includes providing a
computer management system comprising a server and a database, and downloading
the decision support system onto the computer management system. The decision
support system includes a plurality of rules and receives data. The method also
includes accessing the decision support system and 1ssuing an alert associated with a
predetermined data pattern to at least one client system according to the rules,
recerving a request for additional information from the at Ieast one client system in
response to the 1ssued alert, determining additional data that has been requested, and

retrieving the additional information associated with the 1ssued alert.

[0005] A decision support system for managing data i1s provided.
The decision support system 1s configured to i1ssue an alert associated with a
predetermined data pattern to at least one client system, receive a request for
additional information from at least one client system in response to the 1ssued alert,
determine additional data that has been requested, and retrieve the interpreted

additional information associated with the 1ssued alert.

[0006] A content management system for managing data 1s provided.
The system includes a database for storing the data related to patients, a server
operatively coupled to the database, at least one client system operatively coupled to
the server, and a decision support system operatively coupled to the server. The
decision support system 18 configured to 1ssue¢ an alert associated with a
predetermined data pattern to at least one client system, receive a request for
additional information received from at least one client system i1n response to the
issued alert, determine additional data that has been requested, and retrieve the

interpreted additional information associated with the 1ssued alert.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Figure 1 1s a simplified block diagram of an exemplary
Content Management System (CMS) including a Decision Support System (DSS);

[0008] Figure 2 1s an expanded block diagram of a server

architecture of the CMS; and

[0009] Figure 3 1s a flowchart illustrating exemplary processes
utilized 1n the DSS of the CMS.

DETAILED DESCRIPTION OF THE INVENTION

[0010] The methods and systems described herein facilitate retrieval
of clinical related mmformation associated with email alerts. The methods and systems
described herein are believed to be applicable to many different industries for
retriecving many different types of data. Although the exemplary embodiment
described herein 1s the healthcare industry, the invention 1s 1n no way limited to the

healthcare industry.

[0011] Exemplary embodiments of systems and processes that
facilitate 1ntegrated network-based eclectronic data entry and workflow process
management related to a Content Management System (CMS) for the healthcare
industry are described below in detail. The systems and processes facilitate, for
example, electronic submission of information using a client system and email alerts
for system users. A technical effect of the systems and processes described herein
includes permitting a healthcare provider to manage and obtain clinical data. More
specifically, in the exemplary embodiment, a healthcare provider such as, but not
l[imited to, a clinician, a physician and/or a nurse utilizes the CMS to manage, track,
and retain physician order entry and/or processing, physician and/or nursing
documentation, physician and/or nursing dose charting and/or medication

administration record (MAR), registration, and/or scheduling related to patients.
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[0012] Figure 1 1s a simplified block diagram of an exemplary
Content Management System (CMS) 10 including a plurality of client sub-systems,
also referred to as client systems 12, and a server system 14. Client systems 12
include any device capable of interconnecting to the Internet including a web-based
phone, a personal digital assistant (PDA), or other web-based connectable devices. In
on¢ embodiment, client systems 12 are PDAs including a web browser, such that
server system 14 18 accessible to client systems 12 using the Internet. Client systems
12 are mterconnected to the Internet through many mterfaces including a network,
such as a local arca network (LAN) or a wide arca network (WAN), dial-mn-

connections, cable modems and special high-speed ISDN lines.

[0013] CMS 10 also includes a Decision Support System (DSS) 16,
which includes a plurality of sub-systems (not shown) and rules configured to track,
supply, and retrieve clinically related information based on detected data patterns
and/or email alert responses as described below 1n greater detaill. DSS 16 1s
connected to a centralized database 18 that contains clinically related information. In
onc embodiment, database 18 1s stored on server system 14 and can be accessed by
users at one of client systems 12 by logging onto server system 14 through one of
client systems 12. In an alternative embodiment, database 18 1s stored remotely from

server system 14 and may be non-centralized.

[0014] Figure 2 1s an expanded block diagram of an exemplary
embodiment of a server architecture of CMS 20. Components in CMS 20, 1dentical to
components of CMS 10 (shown 1n Figure 1), are 1dentified in Figure 2 using the same
reference numerals as used in Figure 1. CMS 20 includes server system 14 and client
systems 12. In one embodiment, server system 14 includes a plurality of conventional
servers such as, but not limited to, a database server 22, an application server 24, a

web server 26, a fax server 28, a directory server 30, and a mail server 32.

[0015] Database server 22 1s any database application that manages
the processing of data queries by following client/server architecture models to

facilitate computer related tasks such as, but not limited to, collecting, displaying,
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analyzing, storing, retrieving, and/or manipulating data. Application server 24 1s a
middle-tier software and hardware combination that runs one or more applications to
perform a few specific application tasks such as, but not limited to, interpreting site
traffic, constructing pages, and/or delivering content to the Web based on a dynamic
content repository. Web server 26 18 a server that manages, retrieves and/or transfers
web based applications over the Internet as they are requested using one or more
protocols such as, but not limited to, HTTP and/or FTP. Fax server 28 1s a specialized
network server that can send, receive, and/or redirect faxes, alphanumeric pages,
and/or email messages on a telemessaging platform. Directory server 30 1s a server
that manages large directories of digital data and provides access to the data that 1s
contained 1n the directories. Mail server 32 18 an application that controls the
distribution and storage of email messages. In one embodiment, a disk storage unit 34

1s coupled to directory server 30 and database server 22.

[0016] Servers 22, 24, 26, 28, 30, and 32 are coupled to a local arca
network (LAN) 36. In addition, a system administrator's workstation 38, a user
workstation 40, and a supervisor's workstation 42 are also coupled to LAN 36.
Alternatively, workstations 38, 40, and 42 arc coupled to LAN 36 using an Internet
link or are connected through an Intranct. Each workstation 38, 40, and 42 1s a
personal computer having a web browser. Although the functions performed at the
workstations typically are 1illustrated as being performed at respective workstations
38, 40, and 42, such functions can be performed at one of many personal computers
coupled to LAN 36. Workstations 38, 40, and 42 are illustrated as being associated
with separate functions only to facilitate an understanding of the different types of

functions that can be performed by individuals having access to LAN 36.

[0017] Server system 14 18 configured to be communicatively
coupled to various authorized user client systems such as, but not limited to, client
systems 44 of physicians and/or client system 46 of nurses that each uses an Internet
Service Provider (ISP) Internet connection 48. The communication in the exemplary
embodiment 1s 1llustrated as being performed using the Internet, however, any other

wide arca network (WAN) 50 type communication can be utilized in other
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embodiments, 1.¢., the systems and processes are not limited to being practiced using
the Internet. In the exemplary embodiment, any authorized user having a workstation
52 can access CMS 20. At least one of the client systems 12 includes a manager
workstation 54 located at a remote location. Workstations 52 and 54 are personal
computers having a web browser and are configured to communicate with server

system 14.

[0018] Figure 3 1s a flowchart illustrating exemplary processes
utilized 1n DSS 16 of CMS 10 for managing clinical data. Operation of clinical
content management performed by DSS 16 begms by obtaining 60 clinical data
associated with patients. In the exemplary embodiment, clinical data and/or
documents 1s received and entered mto CMS 10 either manually or electronically.
Once the clinical data and/or documents have been digitally stored in CMS 10, the

information 1s easily accessed through any computer system or similar device.

[0019] In one embodiment, clinical data 1s collected from any
connected data mnput source such as, but not limited to, a facsimile machine, a
scanner, a patient monitor, and/or a multifunctional device. Clinical data 1s also
collected from an application of an authorized healthcare individual such as, but not
limited to, physicians, nurses, pharmacists and/or clerks charting patient admission,
medication, lab results, and/or any other patient related data. As described previously,
clinical data includes any information related to patients such as, but not limited to,
lab results, medication orders, wvital signs information, physician or nurse

documentation, and/or any information that 1s part of a patient record.

[0020] Next, the obtained clinical data 1s associated 62 with a
respective patient. In one embodiment, the obtained clinical data 1s associated with a
unique patient medical record number that 1s a unique patient 1dentifier such as, for
example, a social security number. Additionally, the obtained clinical data 1s
separated nto predefined mmformation categories within the respective patient medical
record. The obtained clinical data is transferred from DSS 16 to database 18 for

storage 1n database 18 1n association with the respective unique patient medical record
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including any predefined information categories. The information categories are

predefined by an application writer.

[0021] The stored chinical data within database 18 1s monitored 64.
It should be appreciated that monitoring cycle of DDS 16 may be a continuous
monitoring cycle or a timed monitoring cycle. DSS 16 then determines 66 whether
predetermined data patterns have been detected. Data patterns of clinical data are
defined by application customers such as, but not limited to, an Administrator
associated with a hospital that buys an application. In other words, the Administrator
writes general and/or customized rules to look for certain patterns m the clinical data
stored 1n database 18. For example, a predetermined data pattern may include a 5%

drop 1n potassium labs associated with patient medical record numbers stored 1n

database 1%.

[0022] If no predetermined data patterns are detected, operation
returns to monitoring 64 clinical data stored within database 18. If predetermined
data patterns are detected, operation continues and an alert 1s 1ssued 68 and emailed to
authorized users associated with a newly detected predetermined data pattern. The
subject of the email alert 1s coded to contain a unique alert 1dentifier for the email
alert being sent to the authorized users. The system determines which authorized
users should be sent the email alert and the unique patient medical record number
associated with the email alert. Although cach email alert may be sent out to multiple
authorized users associated with the unique patient medical record number, each alert
1S associated with a single patient identified by the unique patient medical record

number.

[0023] Although alerts have been described as email alerts, 1t should
be appreciated that a generated alert may be configurable i any transmittable format
such as a pager message. It should also be appreciated that a same alert may be sent
to different associated authorized users with different related information. For
cxample, when a predetermined data pattern 1s detected, an alert may be sent to an

assoclated authorized nurse to indicate that a particular patient in the nurse’s unit has
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low potassium. Based on the detected predetermined pattern, the same alert may be
sent to an associated authorized doctor. The alert that 1s sent to the doctor indicates
that the particular patient has low potassium and may provide even more information

specifying the exact changes 1n the potassium labs.

[0024] Authorized users that receive the email alert can then reply to
the email alert and request additional information from the system. In ong
embodiment, the alert i1dentifier 1s left as the subject mm requests for additional
information by the authorized user email alert recipients. Additionally, the authorized
user recipients use keywords in the request for additional information. In one
embodiment, keywords are predetermined words and/or syntax specified by an
application writer. Authorized users of the application are previously notified, for

example, by training of acceptable keywords that are associated with the application.

[0025] In addition to encrypting the email alert by conventional
methods, the response subject of the authorized user recipient may also be encrypted
with a key pair that includes the alert identifier and the user’s unique 1dentifier for
compliance with the Health Insurance Portability and Accountability Act (HIPAA).
DSS 16 then decrypts the message using the authorized recipient user’s key pair to
facilitate protecting the privacy of electronic clinical data. For example, encryption
adds conventional clectronic signatures so that only an intended recipient can read the
clectronic document. The electronic signatures may include a digital certificate as a
form of credentials used 1in conjunction with encryption to verify that the individual
sending information electronically 1s being truthful about his/her identity. By using
encryption or any other known security mechanism to verify the identity of authorized
users, any verification device connected to DSS 16 facilitates securing access to

and/or transmission of confidential clinical data.

[0026] DSS 16 determines 70 whether a request for additional
information has been received 1n response to the emailed alert. If a request for
additional information 1s determined 70, operation continues and text associated with

the response 1s parsed 72 to determine acceptable predetermined keywords that
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identify the requested information. DSS 16 then retrieves 74 additional requested
information from database 18. DSS 16 sends 76 the requested additional information
through server system 14. Although cach email alert may be sent out to multiple
authorized users associated with the unique patient medical record number, 1n one
embodiment, requested information 1s sent only to the requesting authorized user.
However, the requesting authorized user may forward the additional requested

information to another authorized individual such as the patient’s nurse.

[0027] If a request for additional information 1s not determined 70,
DSS 16 determines 78 whether all alerts for all detected predetermined data patterns
have been emailed to associated authorized users. If all alerts for all detected
predetermined data patterns have not been emailed, operation returns to 1ssue 68 any
unissued alerts. If all alerts for all detected predetermined data patterns have been

emailed, operation ends.

[0028] During operation of the methods and systems described
above, for example, an authorized doctor receives an email alert. However, the doctor
may not be able to log into an application to look at the clinical data associated with
the email alert. For example, the doctor may not be in the hospital when the alert 1s
recerved or the doctor may not have access to a device that can open applications
assoclated with the patient electronic medical record. The doctor can respond to the
ecmail alert to request additional information associated with the alert without having
to log into the system and then make a determination as to a course of action to be
taken such as, but not limited to, determining whether an application should be

opened to access more clinical data for the associated patient medical record.

[0029] It should be appreciated that although the example discussed
above 1s related to the heath care industry, the CMS system may be used 1n any other
business or ficld of endeavor mvolving records and documentation. For example, the
CMS system can also be used in the financial industry including the phases of
tracking market patterns for a product and/or service. Further, 1t should be

appreciated that the systems and processes are not limited to the specific embodiments
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described herein. In addition, components of cach system and each process can be
practiced independently and separately from other components and processes
described herein. Each component and process also can be used in combination with

other assembly packages and processes.

[0030] In the exemplary embodiment, content management system
(CMS) 10 1s configured to allow authorized users to interact with the system using
email. In particular, CMS 10 1s configured to receive email alerts and respond to the
alert to request additional information. CMS 10 1ncludes a decision support system
(DSS) 16 that 1s configured to detect predetermined data patterns, 1ssue an email alert,
receive and interpret a responsive email that requests additional information
assoclated with the 1ssued email alert, retrieve the requested information, and transmat

that information to the requester.

[0031] As a result, additional information associated with an alert
may be retrieved without opening an associated application. As such, authorized
associated users receiving an email alert have the ability to interact with the decision
support system through email to retrieve further information before deciding 1f
another individual needs to be contacted and/or if the authorized associated users
should interrupt what they are dommg and go see the patient. Additionally, the
authorized associated users that request additional information may continue what
they are currently doing while waiting for receipt of the requested additional
information. Also, giving authorized associated users the ability to query additional
data from any location {facilitates providing faster user responses and more

information for users to make informed decisions.

[0032] Exemplary embodiments of methods and systems for
managing clinical data are described in detail above. The methods and systems are
not limited to the specific embodiments described herein or to the specific 1llustrated

content management and decision support methods and systems.

_10-
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[0033] While there have been described herein what are considered to
be preferred and ecxemplary embodiments of the present invention, other

modtfications of these embodiments falling within the scope of the invention

described herein shall be apparent to those skilled 1n the art.

11-
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WHAT IS CLAIMED IS:

1. A computcr-implemented method to manage data using a clinical
decision support system, said method comprising:

analyzing clinical data arranged according to one or more information
categorics within a patient medical record and stored in a content management system
database to detect a predetermined data pattern for a patient;

issuing an alert associated with the predetermined data pattern, the 1ssued
alert associated with an alert identifier and a patient identifier and sent as a {first
message to at Icast one authorized user;

receiving, from at least one authorized user receiving the alert, a seccond
message in reply to the {irst message, the second message to trigger a request for
information relating to the patient and the predetermined data pattern; based on the
alert 1dentifier and the paticnt identifier;

parsing the second message to determine one or more predetermined
keywords to identify the information requested by the at least one requesting user in
the second message;

retrieving, based on the one or more predetermined keywords and in
response to the sccond mcssage, the information requested by the at least one
requesting user; and

transmitting the information requested in a third message to only the at
least one requesting user, wherein the information requested is reviewable by the at
least one requesting user via the third message,

wherein the at lcast one requesting user interacts with the clinical decision

support system via the messages without opening a clinical decision support system

application.

2. A method 1n accordance with claim 1, wherein at least one of the

first, second and third messages comprises an email message.

3. A method in accordance with claim 1, wherein the clinical deciston
support system is to provide rules to track, identify, and retrieve clinically related

information based on detected data pattern and messages.

-172-
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4. A method 1n accordance with claim 1, wherein issuing further
comprises coding the alert based on the alert identifier that identifies the issued alert

and associatcs the issued alert with the patient identifier.

. A chinical decision support system, including processor and
memory, to manage data, the decision support system conligured to:

analyze clinical data arranged according to one or more information
categories within a patient medical record and stored in a content management system
database to detect a predetermined data pattern for a patient;

issuc an alert associated with the predetermined data pattern, the issued
alert associated with an alert identificr and a patient identifier and sent as a first
message to at least one authorized user;

recetve, from at least one authorized user receiving the alert, a second
message in reply to the first message, the second message to trigger a request for
information relating to the patient and the predetcrmined data pattern; based on the
alert identifier and the patient identifier;

parse the second message to determine one or more predetcrmined
keywords to identify the information requested by the at least one requesting user in
the sccond message;

retrieve, bascd on the one or more predetermined keywords and in responsc
to the second message, the information requested by the at least one requesting user;
and

transmit the information rcquested in a third message to only the at least
one requesting user, wherein the information requested i1s reviewable by the at least
one requesting user via the third message,

wherein the at least one requesting user intcracts with the clinical decision
support system via the messages without opening a clinical decision support system

application.

6. A system 1n accordance with claim 5, wherein at least one of the

first, second and third messages comprises an email message.

13-
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7. A system 1n accordance with claim 5, wherein the clinical decision
support system 1s to provide rulcs to track, identify, and retrieve clinically related

information based on detected data pattern and messages.

8. A system 1n accordance with claam 5, wherein 1ssuing further
comprises coding the alert based on the alert identifier that identifies the issued alert

and associates the 1ssued alert with the patient identifier.

9. A non-transitory computer readable storage medium including a set
of 1nstructions which, when executed, implement a content management system to
manage clinically related data, the content management system configured to:

analyze clinical data arranged according to one or more information
categories within a patient medical record and stored 1n a content management system
databasc to dctect a predetermined data pattern for a patient;

issuc an alert associated with the predetermined data pattern, the 1ssued
alert associated with an alert 1dentifier and a patient identifier and sent as a first
message to at least one authorized uscr;

receive, from at least one authorized user receiving the alert, a second
message in reply to the first message, the sccond message to trigger a request for
information relating to the patient and the predetermined data pattern; based on the
alert 1dentifier and the patient identifier;

parse the second message to determine one or more predetermined
keywords to identify the information requested by the at least one requesting user in
the second message;

retrieve, based on the one or more predetermined keywords and 1n response

to the second message, the information requested by the at least one requesting user;

and

transmit the information requested 1n a third message to only the at least

onc requesting user, wherein the information requested 1s reviewable by the at least
one requesting uscr via the third message,

wherein the at lcast one rcquesting user interacts with the content
management system via the messages without opening a content management system

application,
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10. A non-transitory computcr readable storage medium in accordance
with claim 9, wherein at least one of the first, second and third messages comprises an

email message.

11. A non-transitory computer readable storage medium 1n accordance
with claim 9, wherein the content management system 1s to provide rules (o track,
identify, and retrieve clinically related information based on detected data pattern and

messages.

12. A non-transitory computer readable storage medium 1n accordance
with claim 9, wherein issuing further comprises coding the alert based on the alert
identifier that identifies the 1ssued alert and associates the 1ssued alert with the paticnt

identifier.

13. A computer-implemented method comprising:

analyzing, using a clinical decision support system, clinical data to detect a
predetermined data pattern for a patient, the patient associated with a patient identifier
and the clinical data arranged according to one or more information categories;

issuing an alert associated with the predetermined data pattern, the issued
alert associated with an alert identifier and sent as a first message to an authorized
USEr;

receiving, from the authorized user receiving the alert, a second message in
reply to the first message, the second message to trigger a request for information
relating to the patient and the predetermined data pattern based on the alert identifier
and the patient identificr;

parsing the second message based on one or more keywords to identify the
information requested by the authorized user in the second message;

retrieving, 1n response to the second message, the information requested by
the authorized uscr; and

transmitting the information requested in a third message to the authorized
user, wherein the information requested is reviewable by the authorized user via the
third message,

wherein at least one of the first, second and third messages comprises an

email message, and wherein the authorized user interacts with the clinical decision
_15-
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supporl system via the messages without opening a clinical decision support system

application.

14. A mecthod 1n accordance with claim 13, wherein the clinical decision
support system 1s to provide rules to track, wdentily, and retrieve clinically related

information based on detected data pattern and messages.

5. A method 1n accordance with claim 13, wherein issuing further
compnises coding the alert based on the alert idenufier that dentities the ssued alert

and associates the issued alert with the patient identifier.

16. A method in accordance with claim 13, wherein at least one of the
{irst, second and third messages 1s 1o be verilied based on the authorized user's uscr

1dentifier.

17. A clinical decision support system Comprising a processor and
memory contigured to:

analyze clinical data to detect a predetermined data pattern for a patient, the
paticnt associated with a patient 1dentitier and the chinical data arranged according to
onc or more information catcgorics;

issue an alert associated with the predetermined data pattern, the 1ssued alert
associated with an alert 1dentifier and sent as a first message to an authorized user;

recceive, {rom the authorized user receiving the alert, a second message in
reply to the lirst message, the second message to trigger a request {or mformation
rclating to the patient and the predetermined data patiern based on the alert identifier
and the patient 1dentifier;

parse the second message based on one or more keywords to 1dentily the
information requested by the authorized user 1n the second message;

retrieve, in response o the second message, the information requested by the
authorized user; and

ransmit the mformation requested in a third message to the authorized user,
wherein the mformation requested is reviewable by the authorized user via the third

message,
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wherein at least one of the first, second and third messages comprises an
email message, and wherein the authorized user interacts with the clinical decision
support system via the messages without opening a clinical decision support system

application.

18. A system in accordance with claim 17, wherein the clinical decision
support system is to provide rules to track, identify, and retrieve clinically related

information based on detected data pattern and messages.

19. A system in accordance with claim 17, wherein issuing further
comprises coding the alert based on the alert identifier that identifies the issued alert

and associates the issued alert with the patient identitier.

20. A system in accordance with claim 17, wherein at least one of the
first, second and third messages is to be verified based on the authorized user's user

identifier.

21. A non-transitory computer readable storage medium including a set
of instructions which, when executcd, tmplement a content management system to
manage clinically related data, the content management system configured to:

analyze clinical data to detect a predetermined data patiern for a patient, the
patient associated with a paticnt identifier and the clinical data arranged according to
onc or more information categories;

issue an alert associated with the predetermined data pattern, the 1ssued
alert associated with an alert identifier and sent as a first message to an authorized
user;

receive, from the authorized user receiving the alert, a second message in
reply to the first message, the second message to trigger a request for information
relating to the patient and the predetermined data pattern based on the alert 1dentifier
and the patient identifier;

parse the second message based on one or more keywords to identify the
information requested by the authorized user 1n the sccond message;

retrieve, in response to the second message, the information requested by

the authorized user; and
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transmit the information requested 1n a third message to the authorized
user, wherein the information requested is reviewable by the authorized user via the
third message,

wherein at least one of the first, second and third messages comprises an
email message, and whercin the authorized user interacts with the content
management system via the messages without opening a content management system

application.

22. A non-transttory computer rcadable storage medium in accordance
with claim 21, wherein the content management system is to provide rules to track,
identily, and retrieve clinically related information based on detected data pattern and

messages.

23. A non-transitory computer readable storage medium in accordance
with claim 21, wherein i1ssuing further comprises coding the alert based on the alert
identifier that identifies the issucd alert and associates the issued alert with the patient

identifier.

24. A non-transitory computer readable storage medium 1n accordance
with claim 21, wherein at least one of the first, second and third messages is to be

verified based on the authorized user's user identifier.
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