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(57) Abstract: A system for interchanging medical information, a method for referring for medical treatment, and a method for re -
turning medical referral are provided. The system for interchanging medical information includes a medical information management
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medical record and a medical referral letter interchanged between the medical information management server and the terminal of
the affiliated hospital.
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Description

Title of Invention: SYSTEM FOR INTERCHANGING MEDICAL

INFORMATION, METHOD FOR MAKING MEDICAL

TREATMENT REFERRAL, AND METHOD FOR RETURNING

[1]

[2]
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MEDICAL TREATMENT REFERRAL
Technical Field

An embodiment relates to a system for interchanging medical information, a method
for making medical treatment referral, and a method for returning medical treatment
referral, and more particularly, to a system for interchanging medical information, a
method for making medical treatment referral, and a method for returning medical
treatment referral which can activate information exchange among collaborated clinics
and hospitals such as, for example, primary and secondary hospitals to thereby meet
demands of both patients and referring doctors.

Background Art

It is generally necessary to transfer medical record to transfer patients from the lower
level medical facilities such as primary and secondary facilities including clinics or
hospitals to upper level facilities including university hospitals or general hospitals.
For example, a doctor at a clinic intending to transfer his patient to a collaborating
general hospital needs to provide the general hospital with the patient’s medical
history. Generally, the patient himself carries his own medical record issued from the
lower level medical facility on his first visit to the upper level facility.

Recently, attempts have been made to implement the internet technology to enable
direct transfer a patient’s medical record on-line between the lower and upper level
medical facilities instead of inconveniencing a patient to carry his own medical record.

However, related healthcare law requires that the storage and retrieval of medical
record be kept only within the medical facilities. For example, one will breech the law
if he keeps medical record of specific hospital or clinic at a broker system which is a
non-medical facility and attempts to retrieve specific data therefrom.

Accordingly, the current use of on-line system to provide medical record of a patient
generally stays within an extent where university hospital or general hospital provides
medical history on its website, or a hospital or clinic (i.e., doctor) transferring a patient
or the patient himself accesses corresponding medical record.

However, these systems have shortcomings. That is, the systems are insecure to
safety attacks, and these simply provide mere information inquiry and view function,

rather than providing information transfer function. The efficiency of exchanging
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medical information particularly deteriorates if the respective hospitals employ
different models of equipments. Accordingly, this means that each hospital has to be
equipped suitably to participate in information interchange.

Disclosure of Invention

Technical Problem

According to one embodiment, a technical objective is to provide a system for inter-
changing medical information, a method for making medical treatment referral and a
method for returning medical treatment referral, which relay medical information in-
terchange among hospitals without breeching current healthcare laws, and elec-
tronically transfer the patient’s medical record to enable the patient to directly access
the information through electronic medical record (EMR) of the referral hospital
without having to carry the information by himself on his visit to the referral hospital.

Another technical objective is to provide a system for interchanging medical in-
formation, a method for making medical treatment referral and a method for returning
medical treatment referral, which enable transfer of patient’s medical information
using computer and network technologies to maintain continuity of the patient’s
treatment, so that it is not required for a referring hospital to send the patient’s medical
information off-line, i.e., in the form of charts, or CDs.

Solution to Problem

In one embodiment, a system for interchanging medical information is provided,
which may include a medical information management server which records and
manages medical record of a patient of a hospital and electronic medical record
(EMR), and a medical information relay server which performs authentication on a
connected terminal of an affiliated hospital and contains at least one of medical record
and a medical referral letter interchanged between the medical information
management server and the terminal of the affiliated hospital.

In one embodiment, a method for referring for a medical treatment is provided,
which may include connecting, by a terminal of an affiliated hospital, to a medical in-
formation relay server that allows sharing of medical information comprising at least
one of medical record and a medical referral letter to process public authentication to
refer a patient for medical treatment, and transmitting the medical information for the
medical treatment referral under consent of the patient, determining if there is a right
of access for making the medical referral, and if determining so, receiving the medical
information from the medical information relay server and storing the received in-
formation in a first database, receiving the medical information provided in association
with the first database and storing the received information in a second database,

connecting, by a terminal of a medical team, to a medical information management
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server which records and manages medical record of a patient and Electronic Medical
Record (EMR) to inquire about the medical information stored in the second database,
receiving the medical information as a response to the inquiry, and providing test-
related information based on the medical information or a reply and storing the same in
the second database, and connecting, by the terminal of the affiliated hospital, to the
medical information relay server to receive the stored test-related information or the

reply from the second database.
In one embodiment, a method for returning a medical referral is provided, which may

include requesting a returning of medical referral, by transmitting from a terminal of a
medical team to a medical information management server that comprises at least one
of medical record of a patient who has completed treatment and returned to an af-
filiated hospital, and images obtained as a result of tests, selecting an affiliated hospital
to receive the returned patient according to the request and generates a returning
referral list, storing the returning referral information and the returning referral list in a
second database, and connecting, by a terminal of an affiliated hospital, to a medical
information relay server to request in association with a database the stored returned

medical record and the returning referral list and receive the same.

Advantageous Effects of Invention

According to embodiments, on a referring doctor’s part, since convenience of
making a medical referral increases and level of awareness also increases due to the
presence of hot line, treatment time is shortened, and range of information search
increases. As a result, patient influx increases.

On a patient’s part, advantages such as efficient and convenience transfer, reduced
inconvenience of having to prepare materials to submit to a referred hospital, reduced
possibility of double prescription, and reduced treatment time at tertiary medical
facility are provided. As a result, medical cost decreases.

Furthermore, on a hospital’s part, advantages such as referring doctors’ increased
level of satisfaction, increased number of medical treatment referrals, increased
severity, minimized error in referral information, and reduced length of stay (LOS) are
provided. As a result, increased profit is expected.

Brief Description of Drawings

The above and/or other aspects of the present inventive concept will be more
apparent by describing certain exemplary embodiments of the present inventive
concept with reference to the accompanying drawings, in which:

FIG. 1 is a view illustrating a system for interchanging medical information
according to an embodiment of the invention;

FIG. 2 is a view illustrating main function of the medical information sub system and
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the refer sub system of FIG. 1;
FIG. 3 is a view illustrating in detail the structure of the medical information relay

server of FIG. 1;

FIGS. 4A to 4E are views illustrating widget guide screen of a devoted program
displayed on a terminal of an affiliated hospital of FIG. 1;

FIG. 5 is a view illustrating the main structure of software of the medical information
relay server and the medical information relay DB server of FIG. 1;

FIG. 6A is a view illustrating a process of interchanging medical information by the
system of FIG. 1;

FIG. 6B is a data flowchart of FIG. 6A;

FIG. 7A is a flowchart provided to explain a process of making medical treatment
referral;

FIG. 7B is a flowchart provided to explain a process of returning medical treatment
referral;

FIG. 7C is a schematic view of FIGS. 7A and 7B;

FIGS. 8 to 13 are views illustrating driving screen of a terminal at the affiliated
hospital; and

FIGS. 14 to 16 are views illustrating driving screen of a terminal of a medical team.
Best Mode for Carrying out the Invention

Certain exemplary embodiments of the present inventive concept will now be
described in greater detail with reference to the accompanying drawings.

In the following description, same drawing reference numerals are used for the same
elements even in different drawings. The matters defined in the description, such as
detailed construction and elements, are provided to assist in a comprehensive under-
standing of the present inventive concept. Accordingly, it is apparent that the
exemplary embodiments of the present inventive concept can be carried out without
those specifically defined matters. Also, well-known functions or constructions are not
described in detail since they would obscure the invention with unnecessary detail.

FIG. 1 is a view illustrating a system for interchanging medical information
according to an embodiment of the invention, FIG. 2 is a view illustrating main
function of the medical information sub system and the refer serve system of FIG. 1,
and FIG. 3 is a view illustrating in detail the structure of the medical information relay
server of FIG. 1.

Referring to FIGS. 1 to 3, the system for interchanging medical information
according to one embodiment may include a medical information sub system 110, and
refer sub system 140, 150, and additionally include part or entirety of a medical team

terminal 100, a first access restricting unit 120, and a second access restricting unit
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130. Herein, the medical information sub system 110 may include a medical in-
formation management server 111, and the refer sub system 140, 150 may include part
or entirety of medical information relay server 157, medical information relay DB
server 143 and third access restricting unit 151, 153, 155.

The medical team terminal 100 may include desktop computer, laptop computer, net
book, or tablet PC used by medical team of upper level hospital such as Samsung
Medical Center. A smartphone may also apply as the medical team terminal 100
provided that the medical team confirms or manages patient’s medical information
therethrough. The medical information may include patient information, universal
code, outpatient/inpatient/emergency record, information about referring doctor,
content of referral, prescription data, test result, EMR, or the like.

The medical information sub system 110 is provided for automation and sharing of
medical information within upper level medical facility, and includes a medical in-
formation management server 111 which operates in association with an EMR authen-
tication server 113 to store therein information about patient and EMR. Client within
the hospital accesses the medical information sub system 110 as illustrated in FIG. 2 to
inquire about and record the EMR therein, in which the EMR may include, for
example, patient information, information about medical treatment, PACS images, or
the like. The client may also perform various other functions including, for example,
inquiry about electronic medical referral, mapping of electronic medical referral,
viewing of electronic medical referral letter, output of electronic medical referral letter,
inquiry of SRC booking data, registration of patents making inquiries, or the like. Of
course, an external client is not allowed to access the medical information sub system
110 due to, for example, first firewall 123. The medical information management
server 111 may include therein a database, or operate in association with a separate
medical information management DB server (not illustrated), or operate in association
with an EMR authentication server 113 other than the medical information sub
system110. Further, the medical information management server 111 may operate in
association with a medical information relay server 143 and a medical information
relay server 157 of the refer sub system 140, 150. The medical information
management server 111 may additionally include a first switch 121, a first firewall 123
and a first relay means 131 to construct a backbone switch, to thus be able to access the
medical information relay DB server 143. The medical information management server
111 may also include a second firewall 133, a second switch 151 such as L4 switch, a
third firewall 153 such as web firewall, and a third switch 155 such as a L2 switch to
thus be able to access the medical information relay server 157. As explained above,
since the medical information management server 111 operates in association with the

medical information relay DB server 143 of the refer sub system 140, 150, DB linkage



WO 2012/086910 PCT/KR2011/008053

[34]

[35]

[36]

[37]

6

is enabled. Accordingly, the medical team can check the medical record provided by
an affiliated hospital terminal 170 through the medical team terminal 100. In one em-
bodiment, the EMR authentication server 113 may not be part of the medical in-
formation sub system 110. However, the EMR authentication server 113 may operate
in association with the medical information management server 111 so that the medical
information management server 111 is able to process authentication in response to an
EMR inquiry. As a result, search is performed based on the inquiry and the recorded
information may be re-stored.

The first access restricting unit 120 may be a backbone switch connected to the
backbone network of the medical information sub system 110, and include the first
switch 121 and the first firewall 123. Herein, the first switch 121 is connected to a
plurality of medical information management servers 111 to allow access of the re-
spective medical information management servers 111 to the refer sub system 140,
150, and the first firewall 123 blocks access of an external client from the medical in-
formation sub system 110.

The second access restricting unit 130 may include the first and second relay means
131, 135 and the second firewall 133 to restrict access to specific clients. The first and
second relay means 131, 135 may be, for example, routers which guide paths to the
medical information sub system 110 and the first refer sub system 140, and further
operate to change protocol to connect to different communication networks such as the
internet 160 and internal network of a specific hospital. The second firewall 133
restricts access so that only the affiliated hospital terminal 170 of the clients of the af-
filiated hospitals access the refer sub system 140, 150.

The refer sub system 140, 150 is a medical information sharing system through
which it is possible to give and take medical record, a medical referral letter, or the like
with external affiliated hospitals. The refer sub system 140, 150 may include a first
refer sub system 140 including the medical information relay DB server 143 and a
second refer sub system 150 including the medical information relay server 157. The
first refer sub system 140 may operate in association with the second refer sub system
150 via the first relay means 131 and the second firewall 133 of the second access re-
stricting unit 130. The first refer sub system 140 may additionally include a tap 141 to
connect one DB server to a development server. Meanwhile, the second refer sub
system 150 may include a third access restricting unit 151, 153, 155 between the
second access restricting unit 130 and the medical information relay server 157, in
which the third access restricting unit 151, 153, 155 may include a second switch 151
such as L4 switch, a third firewall 153 such as web firewall, and a third switch 155
such as L2 switch.

The refer sub system 140, 150 constructed as explained above may be located within
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a specific hospital such as, for example, Samsung Medical Care (SMC) and im-
plemented in a dualized system with the medical information sub system 110 through a
cyber net. The refer sub system 140, 150 carries out functions including management
of access to external affiliated hospitals, reception and management of medical records
and referral letters, transmission of medical record of specific hospital, returning of
referral, or the like. Further, the refer sub system 140, 150 may provide medical images
stored at the medical information sub system 110 to external affiliated hospitals
through EMR management program such as, for example, Web-PACS, and provide the
EMR stored at the medical information sub system 110. Herein, the medical in-
formation relay DB server 143 of the first refer sub system 140 may be connected only
to an authorized port, and linked with database of the medical information
management server 111 of the medical information sub system 110. The medical in-
formation relay DB server 143 provides the information such as medical record
received from the affiliated hospitals to the medical information sub system 110,
receives the medical record, EMR or image data stored at the medical information sub
system 110, and provides the received information to the external affiliated hospitals.

The medical information relay server 157 of the second refer sub system 1520 will be
explained in greater detail below. Referring to FIG. 3, the medical information relay
server 157 may include an authentication processing unit 300, a DB unit 310, a
medical information inter-operating unit 320 and a message transmitting unit 330. The
authentication processing unit 300 processes electronic authentication of the affiliated
hospital terminal 170 which is connected through the internet 160, and the DB unit 310
may store treatment-related information shared among the lower and upper level
medical facilities therein. The medical information inter-operating unit 320 operates in
association with the medical information management DB server (not illustrated) and
the medical information relay DB server 143 to transmit the medical information and
EMR of a referred patient received from the affiliated hospital terminal 170 back to the
affiliated hospital terminal 170, and upon completion of the electronic authentication
on the affiliated hospital terminal 170 by the authentication processing unit 300,
retrieve information about returning a referral from the medical information
management server 111 and transmit the received information to the affiliated hospital
terminal 170. If a medical treatment referral letter is received from the affiliated
hospital terminal 170, the message transmitting unit 330 transmits a message indicating
the reception of the medical referral letter in real-time basis to a terminal 190 of a
referred patient who corresponds to the received medical referral letter, and if booking
for referred patient is completed, transmits in real-time basis the booking message to
the affiliated hospital terminal 170. Furthermore, if the medical team terminal 100

books visit of the referred patient, in sending out reply, the message transmitting unit
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330 transmits in real-time basis a message to the affiliated hospital terminal 170
regarding information for the affiliated hospital to know such as notice, or the like.

The client of the affiliated hospital, or to be more specific, the affiliated hospital
terminal 170 may be connected to the refer sub system 140, 150 via the internet 160 in
web communication manner of HTTP, TCP/IP, and access the refer sub system 140,
150 through a client program. Referring to FIG. 2, the client may send a medical
referral letter along with medical information to the refer sub system 140, 150, and
confirm the list based on a devoted program. The ‘devoted program’ herein may be im-
plemented as a devoted program widget, or a sidebar menu, or an intermediate form
between widget and sidebar menu with certain replacements and selections. The
devoted program widget will be explained in greater detail below. The affiliated
hospital terminal 170 may receive a list of patients who are returned by the specific
hospital such as Samsung Medical Care and their medical information. Additionally,
the client of the affiliated hospital may carry out through the affiliated hospital
terminal 170 various functions such as drug information, viewing prescription order/
test result, reply, viewing EMR, or the like. Further, the affiliated hospital terminal 170
may additionally be installed with a separate program for Web-PACS only to be able
to view medical images such as digital imaging and communications in medicine
(DICOM) with high resolution. The documents exchanged between the affiliated
hospital terminal 170 and the medical information relay server 157 may be in XML
format consisting of patient information, name of disease, medical prognosis, images,
or the like.

If the client of the affiliated hospital accesses the refer sub system 140, 150 operated
by the upper level medical facility and inputs an electronic medical referral letter under
consent of a patient, the medical information relay server 157 of the refer sub system
150 may notify the terminal 190 of the corresponding patient of the reception of the
medical referral letter via a mobile communication network 180, additionally notify the
terminal 190 of the patient, according to a request by the medical information
management server 111, that a visit to a specific doctor at a specific hospital is booked,
and also notify the affiliated hospital terminal 170 of a referring doctor, which is the
client of the affiliated hospital, that the visit of the referred patient is booked. The
mobile communication network 180 may include a variety of communication networks
such as CDMA, WCDMA, or LTE. For example, in WCDMA network, if the medical
information management server 111 requests a packet data exchange station (SGSN)
for message transmission, SGSN transmits a message to the terminal 190 of the patient
through base station controller (RNC) or base station transmission system such as
Node B, and receives a response message through the same path to provide the result

to the medical information relay server 157. The terminal 190 may include a mobile
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FIGS. 4A to 4D are views illustrating a widget guide screen of a devoted program
displayed on the affiliated hospital terminal of FIG. 1.

FIG. 4A illustrates a log-in screen, on which an icon or a button to close the log-in
screen is formed on a right-upper portion. ID, password, public authentication and log-
in buttons are also formed. Once a storage portion of the ID item is ticked (), the ID is
stored so that it is not necessary for a user to input his ID when the log-in screen pops
up. If the user logs in without going through public authentication on the public au-
thentication item, he is able to access the test result, prescription order or images, but
denied to access electronic medical referral letter or EMR medical record. The user
inputs necessary information on respective items and logs in by clicking on the log-in
button.

FIG. 4B shows the widget screen, on which widget hiding (-), closing (x) buttons are
formed on right upper portion. Through this, the user may hide the widget in a tray
area or task bar, or close the widget. On a center area, icons representing main menu
areas are formed, through which the user can directly go to the most-frequently used
functions of the refer sub system. A lock-shaped icon is formed on a left lower portion,
which enables the user to lock the program when he is not at the desk or not currently
using the same. The program may be locked when the network has abnormality. A
sidebar-conversion icon is formed on a right lower portion to carry out a function of
directly converting the widget to a sidebar. A setting item to set up the widget en-
vironment, and a help item to provide guide for using the widget are formed on a
lower-most portion. The help item may also appear in response to a pressing on F1
key.

FIG. 4C shows a widget unlock screen. To unlock the widget, the user selects an S
icon on the task tray area, clicks on a right mouse, and selects ‘Widget Main’. As a
result, a password input screen appears. As the user inputs password on the password
input item on the password input screen and then hits confirm or enter key, the widget
screen reappears.

FIG. 4D shows a sidebar screen, on which a movement fixing button to fix a
movement is formed on a left upper-most portion to prevent folding in left direction of
the screen. A lock button is formed right to the movement fixing button, and on right
side to the lock button, buttons to carry out hiding (-) and closing (x) functions are
formed. On a lower side, a transparency adjusting unit to regulate transparency of the
sidebar is formed, in which mark ‘+’ indicates transparent or closer to transparent state,
and mark ‘-’ indicates opaque or closer to opaque state. The main menu areas include
input of medical referral letter, referred patient and re-referred patient, and buttons to

perform folding and unfolding are formed at a left center portion. Through the folding
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and unfolding buttons, the user may fold the sidebar to the right side when it is not
necessary, or unfold the folded sidebar. A conversion button to convert the sidebar to
widget is formed on a lower-most portion, and above the same, an area to set up an en-
vironment of the widget and provide guide is formed. Above the environment and help
area, additional service menu area such as drug information is formed.

FIG. 4E shows a widget environment setup screen, which may provide a first screen
to set a basic screen to a widget or a sidebar, or a second screen to set a message
notifying function to provide useful information such as notification of completed
booking, reception of reply, or the like. For example, if an automated message hiding
function is set on the second screen, the message may appear for the time (maximum
15 seconds) set by the message notifying function, and then disappear. A third screen
may also appear, on which a monitor to display Web-PACS screen is set.

FIG. 5 is a view illustrating main structure of software of the medical information
relay server and the medical information relay DB server of FIG. 1.

Referring to FIG. 5 and FIG. 1, the operating server and the UNIX item are im-
plemented as the operating servers for the second refer sub system 150. That is, UNIX-
based operating system is loaded on the medical information relay server 157. The web
application server (WAS) is a type of middleware software server to process stable
transactions, and ‘Anyframe’ refers to Samsung SDS software development
framework. ‘X-internet’ refers to an internet structure with executability and ex-
tendability, having internet-based architecture and C/S-based user interface (UI). The
‘Push server’ refers to a real-time messaging server that sends out confirmation of
medical referral letter and booking of patient’s visit, and ‘electronic authentication’
refers to user authentication based on electronic signature. Further, the ‘Global
reporting tool, Flash charting component’ refers to analyzed data reporting output tool.
The application program is a JAV A-based application program, and DBMS refers to
database management system, and DB security refers to database security program.

FIG. 6A shows process of interchanging medical record in the system of FIG. 1, and
FIG. 6B is a data flowchart of FIG. 6A.

Referring to FIGS. 6A and 6B, at S601, a referring doctor using the affiliated
hospital terminal 170 refers a patient to the medical information relay server 157 of the
refer sub system 140, 150 upon completing consulting with the patient and obtaining
consent of the patient. During this process, the referring doctor writes a medical
referral letter and inputs the written medical referral letter, in which, under consent of
the patient to disclose the patient’s information, the doctor inputs information and
medical record of the referred patient and transmits the same to the second refer sub
system 150, possibly along with medical images or with attachment of medical image
file.
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For example, since the devoted program is installed on the affiliated hospital terminal
170, the affiliated hospital terminal 170 is able to access the refer sub system 140, 150
at a fixed IP address, and the devoted program may authenticate the doctor based on
the public authentication certificate.

As the referral process is completed, at S603, the medical information relay server
157 determines if there is right to access, and requests to store the medical referral
letter and the medical record on the medical information relay DB server 143. Through
this process, the medical information relay DB server 143 of the first refer sub system
140 stores referral information of a specific patient provided by the referring doctor
through the affiliated hospital terminal 170.

For example, if the referral process is completed, the medical information relay
server 157 may send out a message to the terminal 190 of the patient such as a mobile
phone that the referral request is accepted. Of course, the message is provided in as-
sociation with the mobile communication network 180. At S605, the medical in-
formation relay server 157 also sends out a booking confirmation message based on
the booking-related information provided by the medical information sub system 110.
The booking confirmation message may be provided to the terminal 190 of the patient
or the affiliated hospital terminal 170.

In connection with the above, an operator of the medical information sub system 110
may check the medical referral letter, contact the patient by phone, or the like, using
the contact information included in the patient information, to book a visit or confirm
that the patient agrees to the access to his medical history. Further, the operator may
input content of booking, including, for example, patient booked, time for visit, and
referred doctor. If the patient’s visit is booked for the patient referred by the affiliated
hospital, the medical information relay server 157 may transmit the booking con-
firmation message to both the patient and the doctor at the affiliated hospital.

The process of viewing test result or reply with respect to the requested medical
record will be explained below.

At S607, the medical team at the upper level medical facility using the medical team
terminal 100 may connect on-line to the medical information management server 111
and inquire about the electronic medical referral letter.

Next, at S609, the medical information management server 111 requests the referral
information to the medical information relay DB server 143 or the medical information
management DB server (not illustrated) linked to the medical information relay DB
server 143 and receives the referral information so that the medical team checks the
referral information, treats the patient, and stores various test results and EMR, or reply
(if necessary) in the medical information management DB server (not illustrated), and

the information is transmitted in association with the medical information relay DB
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server 143.

At S611, the doctor at the affiliated hospital using the affiliated hospital terminal 170
connects to the medical information relay server 157 and requests information related
to the treatment or reply, and at S613 and S615, receives treatment-related information
or reply from the medical information relay DB server 143 in association with the
medical information management DB server (not illustrated) and views the pre-
scription order, integrated test result, EMR, or reply regarding the referred patient.

The process in which the upper level medical facility returns a patient to the lower
level medical facility will be explained below.

At S617, if a doctor at the upper level medical facility completes treating a patient
and requests a medical referral center such as, for example, the medical information
management server 111, for a letter of returning medical treatment referral to return the
patient to the affiliated hospital, the medical information management server 111
selects an affiliated hospital and returns a referral. At S619, the medical information
management server 111 generates a list of referred affiliated hospitals, or stores referral
return information such as a letter of returning a referral, information about returned
patient, medical record or images in the medical information management DB server
(not illustrated). The above-explained information is operated in association with the
medical information DB server 143.

After that, at S621, if the affiliated hospital terminal 170 accesses the medical in-
formation relay server 157, at S623, the medical information relay server 1570 de-
termines it there is the right of access, requests a list of returned referrals to the medical
information relay DB server 143 and receives the list.

At S625, the medical information relay server 157 may transmit the list of returned
referrals to the affiliated hospital terminal 170, according to which the doctor of the af-
filiated hospital terminal 170 is able to check the medical information of the returned
patients based on the list of returned referrals.

In the above process, the affiliated hospital terminal 170 may receive medical record
of the returned patient, EMR, or test result images from the medical information relay
server 157. The medical information relay server 157 may provide the affiliated
hospital terminal 170 with the images obtained from medical imaging such as CT, MRI
or ultrasound images by Web-PACS, thereby enabling the affiliated hospital terminal
170 to view the images obtained by medical imaging and stored at the medical in-
formation sub system 110 by Web-PACS.

FIG. 7A is a flowchart provided to explain a process of making a medical treatment
referral, FIG. 7B is a flowchart provided to explain a process of returning a medical
treatment referral, and FIG. 7C is a schematic conceptualized view of FIGS. 7A and
7B.
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Referring to FIGS. 7A, 7C and 1, if a doctor at an affiliated hospital decides to refer a
patient to an upper level medical facility upon completing treating the patient, the
referring doctor writes an electronic medical referral letter through the affiliated
hospital terminal 170 and transmits the medical referral letter to the medical in-
formation relay server 157 of the refer sub system 140, 150.

Accordingly, the refer sub system 140, 150 receives the medical referral letter from
the affiliated hospital, and may provide the patient or the referring doctor that the
referral is accepted.

The medical information sub system 110 retrieves the electronic referral information
from the refer sub system 140, 150, and the operator may call the patient to book a
visit. Upon completing the booking, the registration of the patient is completed, and
outpatient treatment is provided.

Further, upon completing booking of a visit, the operator may additionally continue
to ask if the patient agrees to the disclosure of his own medical information. Without
the patient’s consent, the access of the referred doctor is limited to the booking in-
formation only.

If the referred patient agrees to the disclosure of his own information, the patient is
registered, and along with this, the medical information sub system 110 may request
the refer sub system 140, 150, or the medical information relay server 157 to be
specific, to send out a message to confirm that the patient registration is completed.
Accordingly, the medical information relay server 157 sends out a message to the
terminal 190 of the patient, and may also send out a message to the affiliated hospital
terminal 170 of the referring doctor.

The doctor at the upper level medical facility may access booking information and
medical record of the registered patient, provides outpatient treatment, and writes a
reply.

The information related to the reply may be provided back to the refer sub system
140, 150, according to which the referring doctor is able to access the reply written by
the referred doctor at the upper level medical facility.

Referring to FIGS. 7B, 7C and 1, the process of confirming returning of a referral
includes treating of a referred patient by a doctor at the upper level medical facility and
determining by the doctor at the upper level medical facility to whether to return a
referral.

If the doctor does not decide to return a referral, the treatment continues in the upper
level medical facility. However, if the doctor decides to return a referral, the doctor
electronically inputs to, for example, the medical information sub system 110, or the
medical information management server 111 to be specific, a request for returning a

referral.
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Accordingly, a request for returning a referral is received at the medical information
relay server 157 of the refer sub system 140, 150. Then through consultation with the
patient, the hospital to provide further care for the returned patient is decided. The
patient who is not returned to the affiliated hospital continues receiving treatment at
the upper level medical facility (e.g., Samsung Medical Care).

If the hospital is determined, the hospital is registered as the hospital to receive the
returned patient, and through this, the doctor at the registered hospital is able to access
all the requests for returning patients.

FIGS. 8 to 13 are views illustrating a driving screen of the affiliated hospital
terminal.

Referring to FIGS. 8 to 13 and FIG. 1, FIG. 8 shows a background screen provided
for log-in. The log-in screen includes ID and password items and authentication item
for public authentication. The affiliated hospital terminal 170, having a widget-devoted
program, displays the log-in background screen to enable efficient access to the
system, while also requiring log-in by public authentication to increase security.

FIG. 9 illustrates a screen to input a medical referral letter. The affiliated hospital
terminal 170 has an EMR management program in addition to the devoted program to
be able to input patient’s information to the devoted program and sends out a medical
referral letter (or electronic medical referral letter). In inputting the medical referral
letter, functions such as essential item minimization, sample texts, text input, image
capture and input, or image file upload may be carried out.

FIG. 10 illustrates a message driving screen. If a medical referral letter is transmitted
from the affiliated hospital terminal 170 to, for example, the refer sub system 140, 150
and the referral is accepted, the medical information sub system 110 checks the
referral-related information and proceeds with a booking by telephone conversation
with the patient, or the like, and upon completing the booking, a message to confirm
completion of booking is transmitted to the affiliated hospital terminal 170 and
booking information is transmitted to the terminal 190 (e.g., mobile phone) of the
patient in the form of SMS message.

FIG. 11 illustrates a screen to inquire about a specific item. In one embodiment,
Web-PACS-based DICOM image rather than JPEG image is used to cover the existing
functions used by PACS of the hospital, while extending a range of inquiry functions
and scopes with increased resolution.

FIG. 12 illustrates a screen to activate a reply to the referral letter. If a specific
patient is selected from the list of patients with replies, as illustrated in FIG. 12, only
the detailed reply regarding the specific patient appears. In one embodiment, the reply
is provided fast, and viewing EMR is also enabled.

FIG. 13 illustrates a screen to activate a letter of returning a referral. If a specific
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patent is selected from a list of patients with doctor’s recommendation to return, the
doctor’s letter of returning referral is activated and appears. Accordingly, it is possible
to access and view the letter of returning the specific patient.

Referring to FIGS. 14 to 16 and 1, FIG. 14 illustrates a screen to select an outpatient
of a designated part. The symbol ‘)’ in front of the outpatient indicates that the
patient is electronically referred. Accordingly, if the electronically-referred patient is
selected, a window is activated, thereby indicating that the reason for visit to the
hospital is due to electronic referral. The electronic medical referral letter is activated
and displayed when the medical team consults with the patient.

FIG. 15 illustrates a screen to manage outpatients at an outpatient nurse department,
in which a mark ‘e-referral’ in the remark section indicates that the patient is referred
electronically.

FIG. 16 illustrates a screen to manage details of referral at the cashier’s desk, which
indicates that the patient is referred by the system of electronic referral.

The foregoing exemplary embodiments and advantages are merely exemplary and
are not to be construed as limiting the present invention. The present teaching can be
readily applied to other types of apparatuses. Also, the description of the exemplary
embodiments of the present inventive concept is intended to be illustrative, and not to
limit the scope of the claims, and many alternatives, modifications, and variations will

be apparent to those skilled in the art.
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Claims

[Claim 1] A system for interchanging medical information, comprising:

a medical information management server which records and manages
medical record of a patient of a hospital and electronic medical record
(EMR); and

a medical information relay server which performs authentication on a
connected terminal of an affiliated hospital and contains at least one of
medical record and a medical referral letter interchanged between the
medical information management server and the terminal of the af-
filiated hospital.

[Claim 2] The system of claim 1, further comprising a medical team terminal
installed within the hospital to manage the medical record of the patient
and input and output of the EMR.

[Claim 3] The system of claim 1, further comprising a medical information
management DB server which operates in association with the medical
information management server and stores the medical record and the
EMR of a referred patient.

[Claim 4] The system of claim 1, further comprising a medical information relay
DB server which operates in association with the medical information
relay server and operates in association with a medical information
management DB server where the medical record is stored to retrieve
the medical record and the EMR of a referred patient.

[Claim 5] The system of claim 1, wherein the terminal of the affiliated hospital
has a devoted program installed thereon, and is accessible to the
medical information relay server via the internet.

[Claim 6] The system of claim 5, wherein the devoted program of the terminal of
the affiliated hospital is a devoted browser which is executed inde-
pendently, and further comprises a widget to gather frequently-used
functions to allow easy access and retrieval of information, and a
sidebar function placed on a side of a screen.

[Claim 7] The system of claim 5, wherein the terminal of the affiliated hospital
has a program devoted for Picture Archiving and Communication
System (Web-PACS), and the Web-PACS provides high-resolution
medical image with respect to Digital Imaging and Communications in
Medicine (DICOM).

[Claim 8] The system of claim 1, wherein communication between the terminal of

the affiliated hospital and the medical information relay server is
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carried out in web communication manner of HTTP, TCP/IP.

The system of claim 1, wherein documents transmitted between the
terminal of the affiliated hospital and the medical information relay
server is in XML format consisting of patient information, name of
disease, medical prognosis, or images.

A method for referring for a medical treatment, comprising:
connecting, by a terminal of an affiliated hospital, to a medical in-
formation relay server that allows sharing of medical information
comprising at least one of medical record and a medical referral letter
to process public authentication to refer a patient for medical treatment,
and transmitting the medical information for the medical treatment
referral under consent of the patient;

determining if there is a right of access for making the medical referral,
and if determining so, receiving the medical information from the
medical information relay server and storing the received information
in a first database;

receiving the medical information provided in association with the first
database and storing the received information in a second database;
connecting, by a terminal of a medical team, to a medical information
management server which records and manages medical record of a
patient and Electronic Medical Record (EMR) to inquire about the
medical information stored in the second database;

receiving the medical information as a response to the inquiry, and
providing test-related information based on the medical information or
a reply and storing the same in the second database; and

connecting, by the terminal of the affiliated hospital, to the medical in-
formation relay server to receive the stored test-related information or
the reply from the second database.

The method of claim 10, if it is determined that there is the right of
access after the medical information is received from the medical in-
formation relay server, further comprising sending out a message to the
terminal of the affiliated hospital and the patient to notify that the
referral is accepted.

The method of claim 10, comprising:

checking the medical referral letter at the medical information
management server and processing with the patient regarding booking
of visit and if the patient agrees to disclosure of his medical record; and

if it is necessary to send out a message to the patient and the terminal of
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the affiliated hospital according to booking information, requesting, by
the medical information management server to the medical information
relay server, to transmit the message.

A method for returning a medical referral, comprising:

requesting a returning of medical referral, by transmitting from a
terminal of a medical team to a medical information management
server that comprises at least one of medical record of a patient who
has completed treatment and returned to an affiliated hospital, and
images obtained as a result of tests;

selecting an affiliated hospital to receive the returned patient according
to the request and generates a returning referral list;

storing the returning referral information and the returning referral list
in a second database; and

connecting, by a terminal of an affiliated hospital, to a medical in-
formation relay server to request in association with a database the
stored returned medical record and the returning referral list and

receive the same.
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