US 2019038572

a9y United States
12) Patent Application Publication (o) Pub. No.: US 2019/0385723 Al

3A1

SATO et al. (43) Pub, Date: Dec. 19, 2019
(54) MEDICATION SUPPORT APPARATUS, Publication Classification
METHOD, AND PROGRAM (51) Int. CL
(71)  Applicants:OMRON Corporation, Kyoto (JP); j;ggﬁ/%o 888288
(K)l\gtlz(z?}l’)HEALTHCARE CO.LTD,, ‘A61B 5021 (2006.01)
Y GI6H 40/63 (2006.01)
(72) Inventors: Hironori SATO, Kyoto (JP); (52) US. CL
Mitsuharu Konishi, Kyoto (IP); CPC ... G16H 20/10 (2018.01); A61B 5/0004
Seisuke Fujiwara, Kyoto (JP); Daisuke (2013.01); GI6H 40/63 (2018.01); A61B
Nozaki, Kyoto (IP) 5/4833 (2013.01); A61B 5/742 (2013.01);
AG6IB 5/021 (2013.01)
(73) Assignees: OMRON Corporation, Kyoto (JP); (57) ABSTRACT
OMRON HEALTHCARE CO.LTD., . . . .
Kyoto (JP) An apparatus includes a generation unit and a transmission
unit. The generation unit generates, for a patient, first
information indicating a status of drug compliance based on
(21) Appl. No.: 16/554,918 a acquired drug-taking information, and generates second
information to display types and amounts of medicine
(22) Filed: Aug. 29, 2019 included in medication information, transition of blood
pressure value based on blood pressure measurement infor-
L mation, and the generated first information in a time line in
Related U.S. Application Data association with one another, based on information indicat-
(63) Continuation of application No. PCT/IP2018/004911,  ing medication date and time, measurement date and time,
filed on Feb. 13, 2018. and drug-taking date and time respectively included in the
medication information, the blood pressure measurement
(30) Foreign Application Priority Data information, and the drug-taking information. The transmis-
sion unit transmits the generated second information to a
Mar. 14, 2017 (JP) .o 2017-049176  terminal.
Medication
suppert 8V
server
("
e~ NW
UTt <

. Communication <
‘ network

> - DTm




US 2019/0385723 Al

Ml .

A

Dec. 19,2019 Sheet 1 of 5

AN

AS —.

Patent Application Publication

AL D

L 914

HIOM]BU

S UCIEDILNUILIOS

BEVY It
noddns
LoD

> Ui

> 1N




US 2019/0385723 Al

Dec. 19,2019 Sheet 2 of 5

Patent Application Publication

¢ 9Ol4d

8¢~

1748

€¢

I2Ae

T

N

N

]

e,
asegeiep

Hnsed Jusiieay

LOROIPRY

N
S

D
gsegelep

YYYY

Lo RILIO U

TN LONRIBUST UOIBULIOUI

IS JUSWIRSI] LDIEOIPE

gL

Bl Jsiied
N N
e eermesine

N e

A

eseqRIEp

Y

BN JusaBeuew

A

¥

UOIBULIOJU 841 TUSNE]

1434

Fubjey-8nag

e T e
e eraneuscnmanerennes et

s,

asRqRIEp

¥

un juswofeusw

A

Aoysiy SunBl-3n]

p—

113

sansseud podig

e,
/{\

N e

asegelep

¥

Hun juswedeury

A

UOIYBUBR 84nS39.4d POLY

ot

A%

UOIEDIPSYY

o
{l‘lﬁl‘l&(&!i\wlil;\

Jun afeimg

Yy

Py

7

1N JuswaBeuRl LOEDIPSY

;3

1
N j043U0T

L
Jeates poddne uCnROIPSH

¥

WU S0RLIBIN
UOBIMUNULLOYG

§

Mw\\

WAOMIBU LOITESILITULIOD
WO4E/0y

S >w




Patent Application Publication

S0 —~
15 transmission

—_ of medication guide .
~Jequested? -~

Tves

Dec. 19,2019 Sheet 3 of 5

- No

Transmit medication

S

guide information

1

~~"Has chart data
Deen received? .

Receive and store chart data

~- 513

Y

Update medication
management information

14

S15. 4

< Has bicad pressure data
~~heen receeved

Receive and store blood
pressure data

~-516

¥

Update blood pressure
transition information

~317

L.
e

FIG.3

o Tias drug“takmg
mpu‘c data been recewed

" Yes
¥

US 2019/0385723 Al

~— No

Receive and store
drug~taking input data

~- 519

Y

Update drug-taking
adharence information

520

f

821 —
~Has fife information
receiv’?

Yes
Y

Receive and store life information

. 522

Y

Update
life management information

823

il
5

824\
- Esztt;mmc

. *reatme,gzt result .-

. Yeg
v

< for generating mﬁdscatsop

No

(anerate, store, and transmit
medication treatmant
result information

~-525

4

End



Patent Application Publication  Dec. 19,2019 Sheet 4 of 5
% oy 3|
U U
A —
Activity  Adherence |
X !
s 8 8¢

Medication Performance : 10024(85, M)

511

250mmHg

63
/16 4

200mmHg -~

i/

150mmHg

- 10k

100mmHg

oy

P - - e
77"-1'

T

23 §0mmHg

£1.

FLO0N
55%

8%

P

R

S
&)

NN

i

N

RN

e

v
B

e

) @\ v

s a ra

f\’\%.,\“ PN
N

Dy DCCB B ARB ®ACE

BB

23 AR

v

A,

g

414

US 2019/0385723 Al

FI1G. 4



Patent Application Publication  Dec. 19,2019 Sheet 5 of 5 US 2019/0385723 Al

Scores by category
/‘
BR
Adherence
Activity
16~
Body Fat
Meal
Score {(~100)
4 ) Previous [ Others
Overall Seore
Latest 84, prev: 60, others: 60
47 <
N 64/100

FIG.5



US 2019/0385723 Al

MEDICATION SUPPORT APPARATUS,
METHOD, AND PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a Continuation Application of
PCT Application No. PCT/TP2018/004911, filed Feb. 13,
2018 and based upon and claiming the benefit of priority
from Japanese Patent Application No. 2017-049176, filed
Mar. 14, 2017, the entire contents of all of which are
incorporated herein by reference.

FIELD

[0002] Embodiments described herein relate generally to a
medication support apparatus, a method, and a program for
assisting a doctor’s medication work, for example.

BACKGROUND

[0003] In the treatment of high blood pressure, in general,
a doctor prescribes an antihypertensive drug to a patient
based on the examination result, and the patient takes a
prescribed antihypertensive drug, for example. In addition,
the patient uses the blood pressure monitor to measure the
blood pressure at a fixed time each day and report this
measurement result to the doctor at the next visit.

[0004] In addition, for example, a remote medical care
system has been proposed which performs medical care
using a network for patients in remote places. In this system,
for example, a patient transfers vital measurement informa-
tion such as blood pressure to a server via the Internet and
registers the same on a home page Then, the doctor views
the vital measurement data registered on the home page of
the above server from his or her own terminal, writes a
comment for the patient, and provides this comment to the
patient’s vital measurement apparatus at the next vital
measurement. (Refer to, for example, Jpn. Pat. Appln.
KOKALI Publication No. 2002-312487).

[0005] However, even in outpatient clinics or telemedicine
clinics, doctors generally grasp the treatment results of the
patient with the use of the blood pressure value declared or
measured by the patient as a judgment material. Therefore,
for example, each time the blood pressure value of the
patient rises or falls and there arises the necessary to change
the prescription of the antihypertensive drug accordingly,
the doctor needs to read the patient’s charts to check the past
medication prescriptions. Also, in order to change the medi-
cation prescription, it is necessary to check whether the
patient has taken the antihypertensive drug as prescribed. In
general, however, the patient verbally explains his or her
rough drug-taking status to the doctor at the time of medical
treatment. Thus, the doctor may not be able to accurately
determine the relationship between the transition of blood
pressure value and the drug-taking status.

SUMMARY

[0006] A first aspect of the present invention is a medica-
tion support apparatus that is capable of communicating via
a network between a first terminal used by a doctor and a
second terminal including a blood pressure monitor used by
a patient. The medication support apparatus acquires medi-
cation information including types and amounts of medicine
prescribed for the patient from the first terminal via the
network and acquires blood pressure measurement informa-
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tion of the patient obtained by the blood pressure monitor
from the second terminal via the network. In addition, for
each patient, a display information generation unit generates
medication treatment result information to display the types
and amounts of medicine included in the acquired medica-
tion information and transition of blood pressure value based
on the acquired blood pressure measurement information in
a time line in association with each other, based on infor-
mation indicating medication date and time and measure-
ment date and time respectively included in the medication
information and the blood pressure measurement informa-
tion. Then, upon receipt of a display request for the medi-
cation treatment result information for the patient from the
first terminal, the medication treatment result information
corresponding to the patient is transmitted to the first ter-
minal as the request source via the network.

[0007] According to the first aspect, in the medication
support apparatus, for each patient, the medication treatment
result information is generated to display the types and
amounts of medicine included in the medication information
acquired from a terminal of a prescriber such as a doctor and
the transition of the blood pressure value based on the blood
pressure measurement information acquired from the termi-
nal of the patient in the time line in association with each
other, and the medication treatment result information is
transmitted and presented to the terminal of the prescriber as
the request source. This makes it possible to present the
medication treatment result information without being gen-
erated by the terminal of the prescriber, thereby to reduce a
processing load on the terminal of the prescriber. In addition,
there is no need to install a special application for generating
the medication treatment result information on the terminal
of the prescriber, whereby the prescriber can carry out the
invention without new expense burden.

[0008] Furthermore, when performing outpatient treat-
ment or remote treatment for a patient, the prescriber such
as a doctor can grasp the transition of the blood pressure
value of the patient in the past in association with the types
and amounts of medicine prescribed in the past, simply by
viewing the displayed medication treatment result informa-
tion. Therefore, the prescriber can make an efficient and
accurate determination on medication for the patient, that is,
on the need to change medicine and the details of the change.
[0009] 1In a second aspect of the present invention, the
display information generation unit detects a change exceed-
ing a preset amount of the blood pressure value from the
transition of the blood pressure value based on the blood
pressure measurement information, and generates the medi-
cation treatment result information to display information
indicating details of the change to be added to at a corre-
sponding position in a time line of a graph indicating the
transition of the blood pressure.

[0010] According to the second aspect, a change exceed-
ing the preset amount of the blood pressure value is detected
from the transition of the blood pressure value based on the
blood pressure measurement information, and the informa-
tion indicating the details of the change is displayed on the
graph of the transition of the blood pressure at the corre-
sponding time position. Accordingly, the doctor can recog-
nize abnormal changes in blood pressure values at a glance,
and makes a more efficient and accurate determination on
medication.

[0011] In a third aspect of the present invention, the
display information generation unit generates the medica-
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tion treatment result information to display the types of the
medicine included in the medication information as blocks
different in color or gray scale and display the amounts of
the medicine by the number of stacks of blocks.

[0012] According to a third aspect, the type of medicine is
displayed as different blocks in color or grayscale, and the
amount of medicine is displayed by the number of stacked
blocks. Accordingly, the types and amounts of medicines
administered in the past can be grasped easily and accurately
by the colors and numbers of the blocks. This makes it
possible to make a further efficient and accurate determina-
tion on medication.

[0013] A fourth aspect of the present invention further
includes a drug-taking information acquisition unit that
acquires drug-taking information indicating drug-taking sta-
tus of the patient from the second terminal via the network.
In addition, the display information generation unit gener-
ates drug-taking adherence information indicating a state of
drug compliance based on the acquired drug-taking infor-
mation, and generates the medication treatment result infor-
mation to display the generated drug-taking adherence infor-
mation in a time line in association with information
indicating the types and amounts of the medicine and the
transition of the blood pressure value.

[0014] According to the fourth aspect of the present inven-
tion, the drug-taking adherence information indicating the
status of drug compliance is generated based on the drug-
taking information acquired from the terminal of the patient,
and the drug-taking adherence information is displayed in
the time line in association with the types and amounts of the
medicine and the transition of the blood pressure value.
Accordingly, the transition of the blood pressure and the
drug-taking adherence can be considered as requirements of
determination on medication for the patient, which allows a
further efficient and accurate determination on medication.
[0015] A fifth aspect of the present invention further
includes an activity amount information acquisition unit that
acquires activity amount information indicating an activity
amount of the patient from the second terminal via the
network. In addition, the display information generation unit
generates information indicating transition of the activity
amount based on the acquired activity amount information,
and generates the medication treatment result information to
display the generated information indicating the transition of
the activity amount in a time line in association with the
types and amounts of the medicine and the transition of the
blood pressure value.

[0016] According to the fifth aspect of the present inven-
tion, the information indicating the transition of the activity
amount is generated based on the activity amount informa-
tion acquired from the terminal of the patient, and the
information indicating the transition of the activity amount
is displayed in the time line in association with the types and
amounts of the medicine and the transition of the blood
pressure value. Accordingly, the activity amount can be
considered as a requirement of determination on medication
for the patient, which allows a further efficient and accurate
determination on medication.

[0017] According to a sixth aspect of the present inven-
tion, when receiving a medication support request for the
patient from the first terminal, at least the medication
treatment result information corresponding to the patient is
referred to generate medication guide information indicating
candidates for types and amounts of medicine to be pre-
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scribed to the patient, and the generated medication guide
information is transmitted to the first terminal as the request
source via the network.

[0018] According to the sixth aspect, in response to the
doctor’s request, the medication guide information indicat-
ing the candidates for the types and amounts of the medicine
is generated in consideration to at least the medication
treatment result information corresponding to the patient to
be treated, and is displayed on the terminal of the doctor.
Accordingly, when vacillating on the types and amounts of
medicine to be prescribed, the doctor can refer to the
medication guide information to make a determination on
the details of the medication.

[0019] A seventh aspect of the present invention is a
medication support apparatus that is capable of communi-
cating via a network between a first terminal used by a
prescriber of medicine and a second terminal that is con-
nected to a blood pressure monitor or contains the blood
pressure monitor and is used by a patient. The medication
support apparatus acquires medication information includ-
ing types and amounts of medicine prescribed for the patient
from the first terminal via the network, acquires blood
pressure measurement information of the patient obtained by
the blood pressure monitor from the second terminal via the
network, and acquires drug-taking information indicating a
drug-taking status of the patient from the second terminal
via the network. In addition, for each of the patients, the
medication support apparatus generates drug-taking adher-
ence information indicating a status of drug compliance
based on the acquired drug-taking information, generates
medication treatment result information to display the gen-
erated drug-taking adherence information and the types and
amounts of medicine included in the acquired medication
information in a time line in association with each other
based on medication date and time and drug-taking date and
time respectively included in the medication information
and the drug-taking information, and transmits the medica-
tion treatment result information to the first terminal as the
request source via the network.

[0020] According to the seventh aspect of the present
invention, the drug-taking adherence information indicating
the status of drug compliance is generated based on the
drug-taking information acquired from the terminal of the
patient, and the drug-taking adherence information is dis-
played in the time line in association with information
indicating the transition of the types and amounts of the
medicine. Accordingly, the drug-taking adherence can be
considered as requirements of determination on medication
for the patient, which allows a further efficient and accurate
determination on medication in consideration to the drug-
taking status of the patient.

[0021] According to the aspects of the present invention,
it is possible to provide a technique by which to present
information indicating at least blood pressure transition or
the relationship between drug-taking status and medication
without being generated by a terminal of a prescriber,
thereby to reduce a processing load on the terminal of the
prescriber.

[0022] In addition, it is possible to provide a technique to
allow a prescriber to check at least the transition of the blood
pressure or the relationship between the drug-taking status
and medication, thereby offering accurate medication.
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BRIEF DESCRIPTION OF THE DRAWING(S)

[0023] FIG. 1 is a diagram illustrating an overall configu-
ration of a system including a medication support apparatus
according to a first embodiment of the present invention.
[0024] FIG. 2 is a block diagram illustrating a functional
configuration of the medication support apparatus according
to the first embodiment of the present invention.

[0025] FIG. 3 is a flowchart illustrating a processing
procedure and processing contents of medication support
control by the medication support apparatus illustrated in
FIG. 2.

[0026] FIG. 4 is a diagram illustrating an example of
medication treatment result display data generated by the
medication support control illustrated in FIG. 3.

[0027] FIG.S5 is a diagram illustrating another example of
medication treatment result display data generated by the
medication support control illustrated in FIG. 3.

DETAILED DESCRIPTION

[0028] Hereinafter, embodiments according to the present
invention will be described with reference to the drawings.
[0029] An object of the present embodiments is to provide
a technique by which to present information indicating at
least blood pressure transition or the relationship between
drug-taking status and medication without being generated
by a terminal of a prescriber, thereby to reduce a processing
load on the terminal of the prescriber.

[0030] Another object of the present embodiments is to
provide a technique for allowing the prescriber to grasp
transition in the patient’s blood pressure in the past in
association with types and amounts of medicines prescribed
in the past so that the subscriber can make an efficient and
accurate determination on medication for the patient.

First Embodiment

[0031] FIG. 1 is a diagram illustrating an overall configu-
ration of a medication support system according to a first
embodiment. In FIG. 1, SV represents a medication support
server that functions as a medication support apparatus, DT1
to DTm represent first terminals used by doctors (hereinafter
also referred to as doctor terminals), and UT1 to UTn
represent second terminals used by patients (also referred to
as patient terminals). The medication support server SV, the
doctor terminals DT1 to DTm, and the patient terminals UT1
to UTn can communicate with each other via a communi-
cation network NW.

[0032] Each of the doctor terminals DT1 to DTm includes,
for example, a stationary personal computer, a portable
notebook personal computer, and a tablet or wearable por-
table information terminal. Each of the doctor terminals
DT1 to DTm includes at least a browser that can be used to
access the medication support server SV.

[0033] The patient terminals UT1 to UTn include respec-
tively blood pressure monitors BT1 to BTn and portable
information terminals 1T1 to ITn. The blood pressure moni-
tors BT1 to BTn are attached to the wrist of a patient, for
example, to measure blood pressure by oscillometric meth-
ods, for example, by the operation of the patient or at preset
timings or time intervals, and wirelessly transmit the blood
pressure data via a wireless interface to the portable infor-
mation terminals IT1 to ITn. The measurement method with
the blood pressure monitors BT1 to BTn may be a beat-by-
beat method by which to measure the blood pressure on a
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beat-by-beat basis or a trigger measurement method by
which to estimate blood pressure fluctuation by a pulse
transit time (PTT) method and sporadically measure the
blood pressure with the estimated fluctuation as a trigger.
Further, the blood pressure monitors BT1 to BTn are not
limited to the wrist-attached type, but may be a type with a
cuff to be wound around the upper arm or a stationary type.
[0034] The portable information terminals IT1 to ITn are
smartphones, tablet-type or wearable terminals, for example.
Each of the portable information terminals I1T1 to ITn has a
blood pressure data transfer unit and a patient data trans-
mission unit. Each of the blood pressure data transfer units
receives the blood pressure data of the patient transmitted
from the blood pressure monitors BT1 to BTn, and transfer
the blood pressure data to the medication support server SV
via the communication network NW. Each of the patient data
transmission units transmits information indicating the drug-
taking status manually input by the patient, information
indicating the activity amount, information indicating the
body weight of the patient, and information indicating the
meal intake status to the medication support server SV via
the communication network NW. As a wireless interface
used between the blood pressure monitors BT1 to BTn and
the portable information terminals IT1 to I'Tn, an interface
under a near-field wireless data communication standard
such as Bluetooth (registered trademark) is used.

[0035] When the blood pressure monitors BT1 to BTn do
not have a function to transmit blood pressure data, the
portable information terminals IT1 to ITn transmit informa-
tion indicating blood pressure values and measurement dates
and times manually input by the patients to the medication
support server SV.

[0036] When each of the portable information terminals
IT1 to ITn is a wearable terminal to be attached to the
patient’s wrist, the wearable terminal contains a blood
pressure measuring unit, an activity amount measurement
unit, a step counting unit, a sleep state measurement unit,
and an environmental measurement unit to measure tem-
perature, humidity, air pressure, and others. Then, the wear-
able terminal automatically transmits the measurement data
obtained by the measurement units, at a preset timing or
periodically. The measurement values of the activity
amount, the number of steps, and the sleep state can be
calculated based on the measurement data of a triaxial
acceleration sensor. In addition, the temperature, humidity,
and pressure can be determined by the measurement data of
a thermometer, a hygrometer, and a barometer, respectively.
[0037] When an application program for managing the
patient’s health conditions and living conditions is installed
in the portable information terminals IT1 to ITn, the portable
information terminals IT1 to ITn can provide the application
program with the measurement data of the blood pressure,
the activity amount, the number of steps, the sleep state, the
environment, and others. The measurement data can be
provided by including a data connect function in the portable
information terminals [T1 to ITn. The data connect function
is intended to perform authentication between the applica-
tion program and each of the measurement data or the
measurement units, for example. When the application pro-
gram is qualified to use the measurement data, the data
connect function transfers the measurement data to the
application program. The data connect function may be
allowed to convert the measurement data into a data format
that can be handled by the application program.
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[0038] The medication support server SV includes a server
computer and is configured as described below. FIG. 2 is a
block diagram illustrating a functional configuration of the
medication support server SV.

[0039] That is, the medication support server SV includes
a control unit 1, a storage unit 2, and a communication
interface unit 3.

[0040] The communication interface unit 3 performs data
communication between the doctor terminals DT1 to DTm
and the portable information terminals IT1 to ITn via the
communication network NW under the control of the control
unit 1. As a communication protocol, a protocol defined in
the communication network NW is used. Specifically, Trans-
mission Control Protocol/Internet protocol (TCP/IP), User
Datagram Protocol/Internet protocol (UDP/IP), or the like is
used.

[0041] Used for the storage unit 2 as storage media are a
non-volatile memory such as a hard disk drive (HDD) or a
solid state device (SSD) that can be written and read any
time and a volatile memory such as a random access
memory (RAM) that can be written and read any time. The
storage unit 2 has a medication database 21, a blood pressure
database 22, a drug-taking database 23, a patient life infor-
mation database 24, and a medication treatment result infor-
mation database 25, for example, as databases necessary for
carrying out the first embodiment. The storage unit 2 is also
provided with a storage area as a program memory.

[0042] The medication database 21 is used to store medi-
cine information, medication guide information, and medi-
cation management information. The medicine information
includes types (classes) of medicines and information on
indications and contraindications by type. The medication
guide information indicates the types and amounts of medi-
cine to be prescribed to the patient, and has a plurality of
candidates for the types and amounts according to a com-
bination of the type and amount of antihypertensive drug in
the prescription, transition of blood pressure value, changes
in activity amount, and the patient’s weight. The medication
management information is created for each patient and
includes associations between the types and amounts of
medicine prescribed for the patient and the prescribed dates.

[0043] The blood pressure database 22 is used to store
information indicating the transition of the blood pressure
data for each patient. The drug-taking database 23 is used to
store information indicating the medication history of each
patient. The patient life information database 24 is used to
store information indicating the activity amount, body
weight, and meal intake status of each patient, that is, patient
life information. The medication treatment result informa-
tion database 25 is used to store medication treatment result
information generated by the control unit 1 described later
for each patient.

[0044] The control unit 1 includes a hardware processor
called a central processing unit (CPU) and a working
memory, for example. As processing function units neces-
sary for carrying out the first embodiment, the control unit
1 has a medication management unit 11, a blood pressure
transition management unit 12, a drug-taking history man-
agement unit 13, a patient life information management unit
14, and a medication treatment result information generation
unit 15. All these processing function units are implemented
by causing the hardware processor to execute programs
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stored in the program memory of the storage unit 2. That is,
the hardware processor is configured to operate each of the
processing function units.

[0045] The medication management unit 11 has a medi-
cation guide transmission unit and a medication information
management unit. Upon receipt of a request for transmission
of medication guide from the doctor terminals DT1 to DT,
the medication guide transmission unit reads the medication
treatment result information of the applicable patient from
the medication treatment result information database 25.
Then, based on the read medication treatment result infor-
mation, the medication guide transmission unit selects can-
didates for the types and amounts of medicine to be pre-
scribed from the medication database 21, and transmits
medication guide information including the selected candi-
dates for the types and amounts of medicines to be pre-
scribed to the doctor terminals DT1 to DTm as the request
source.

[0046] Each time electronic medical record (EMR) data of
the patient is sent from the doctor terminals DT1 to DTm,
the medication information management unit extracts the
medication information (prescription information) from the
electronic medical record data and adds the prescription
information together with information indicating the medi-
cation date and time to the medication management infor-
mation of the patient stored in the medication database 21.
[0047] Each time blood pressure data is sent from the
patient terminals UT1 to UTn, the blood pressure transition
management unit 12 causes the blood pressure database 22
to store the blood pressure data in association with patient
identification information together with time stamp infor-
mation indicating the measurement date and time. That is,
the blood pressure transition management unit 12 updates
and stores the information indicating the transition of the
blood pressure of each patient.

[0048] Each time information indicating the drug-taking
status is sent from the patient terminals UT1 to UTn, the
drug-taking history management unit 13 stores the informa-
tion indicating the drug-taking status together with informa-
tion indicating the measurement date and time in association
with identification information of the patient in the drug-
taking database 23, and calculates the drug-taking adherence
based on the information indicating the stored drug-taking
status.

[0049] Each time information indicating activity amount,
body weight, and meal intake status is sent from the patient
terminals UT1 to UTn, the patient life information manage-
ment unit 14 stores the information indicating the activity
amount, the body weight, and the meal intake status together
with information indicating measurement date and time or
input date and time in association with the identification
information of the patient in the drug-taking database 23 as
patient life information.

[0050] The medication treatment result information gen-
eration unit 15 reads, for each patient, the medication
management information, the blood pressure transition
information, the drug-taking adherence information, and the
patient life information, respectively, from the medication
database 21, the blood pressure database 22, the drug-taking
database 23, and the patient life information database 24 in
a pre-specified cycle. Then, the medication treatment result
information generation unit 15 generates information indi-
cating the medication treatment result based on the read
information, and stores the generated medication treatment
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result information in association with the identification
information of the patient in the medication treatment result
information database 25.

[0051] Further, upon receipt of a request for transmission
of the medication treatment results from the doctor terminals
DT1 to DTm, the medication treatment result information
generation unit 15 reads the medication treatment result
information of the patient specified by the request from the
medication treatment result information database 25, and
transmits the medication treatment result information to the
doctor terminals DT1 to DTm as the request source.

(Operations)

[0052] Next, an operation example of the medication
support server SV configured as described above will be
described.

[0053] FIG. 3 is a flowchart illustrating the processing
procedure and processing contents of the medication support
server SV.

[0054] The description here will be provided taking the
case of a re-examination patient rather than a new patient as
an example, on the assumption that medicine (antihyperten-
sive drugs) was prescribed at the time of the previous
treatment or earlier and, after that, blood pressure data,
information indicating the drug-taking status, and patient
life information such as activity amount, body weight, and
meal-intake status have been received from the portable
information terminals IT1 to ITn of the patient.

(1) Provision of a Medication Guide

[0055] In the case of a re-examination patient, the medi-
cation support server SV generates medication treatment
result information based on the type and amount of an
antihypertensive drug in prescription, received blood pres-
sure data, information indicating drug-taking status, and
patient life information, and the medication treatment result
information is stored in the medication treatment result
information database 25. In addition, the specific example of
medication treatment result information will be described in
detail later.

[0056] If it is necessary to change the prescription of
antihypertensive drugs for the re-examined patient and
determine the contents of the change, the doctor specifies the
identification information of the patient at his or her doctor
terminals DT1 to DTm, and then inputs a command to
request for transmission of the medication guide. Then, the
medication guide transmission request including the identi-
fication information of the patient is transmitted from the
doctor terminals DT1 to DTm to the medication support
server SV.

[0057] The medication support server SV monitors for the
receipt of the medication guide transmission request in step
S10 in the standby state. In this state, upon receipt of the
medication guide transmission request, the medication sup-
port server SV generates medication guide information as
described below under the control of the medication man-
agement unit 11 in step S11.

[0058] That is, the medication management unit 11 reads
corresponding medication treatment result information from
the medication treatment result information database 25
based on the identification information of the specified
patient. Then, the medication management unit 11 searches
the medication database 21 based on the read medication
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treatment result information. At this time, stored in the
medication database 21 is a plurality of combinations of
preset candidates for prescription of the types and amounts
of antihypertensive drugs corresponding to combinations of
the types and amounts of antihypertensive drugs in prescrip-
tion, the transition of blood pressure value, change in the
activity amount, and the body weight of the patient. Accord-
ingly, the candidates for prescription of the types and
amounts of antihypertensive drugs corresponding to the
medication treatment result information of the patient are
read from the medication database 21.

[0059] For example, it is assumed that, in the first step of
treatment, the blood pressure value is increased by 15
mmHg or more in the state in which one tablet of angio-
tensin converting-enzyme inhibitor (ACE) inhibitor and one
tablet of Ca antagonist (calcium channel blocker (CCB)) are
prescribed, and the drug-taking adherence (Adherence) and
activity amount (Activity) are equal to greater than prede-
termined values. In this case, a candidate for prescription
“add one unit of diuretic (DIU)” is read out from the
medication database 21. When the weight of the patient is
equal to or more than a predetermined value, a candidate for
prescription “add two units of diuretic (DIU)” is read out.
[0060] The candidates for the prescription described
above can be determined in a more accurate manner by
referring to the hypertension treatment guidelines and infor-
mation indicating the patient’s previous disease. The hyper-
tension treatment guidelines define a prescription plan that
indicates the type and amount of medicine to be prescribed
to a patient at each stage of treatment. For example, in the
case of hyperpiesia, the treatment guidelines are determined
in consideration to blood pressure value and its transition
(drug-taking effect), presence or absence of complications,
the body weight of the patient, and others. The hypertension
treatment guidelines are described, for example, in Japan
Hypertension Treatment Guidelines 2014 (JSH 2014).
[0061] The medication management unit 11 transmits the
read candidates for prescription of the type and amount of
the antihypertensive drug as medication guide information
to the doctor terminals DT1 to DTm as the request source.
As a result, the medication guide information is displayed on
the doctor terminals DT1 to DTm. The doctor decides
whether there is the need to change the prescription of the
antihypertensive drug and the contents of the change with
reference to the displayed medication guide information and
in consideration to the presence or absence of side effects
due to the ACE inhibitor.

[0062] The doctor terminals DT1 to DTm transmit the
prescription decided by the doctor to the medication support
server SV, and the medication management unit 11 of the
medication support server SV may update the contents of the
applied medication guide information stored in the medica-
tion database 21 based on the contents of the prescription
decided by the doctor. In addition, the medication manage-
ment unit 11 may not update the contents of the medication
guide information but may add the contents of the prescrip-
tion decided by the doctor as a new candidate.

(2) Management of Medication Information

[0063] When completing the medical treatment of the
patient and updating the contents of the electronic medical
chart, the doctor transmits the data of the electronic medical
record from his or her doctor terminals DT1 to DTm to the
medication support server SV. The medication support
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server SV monitors for the receipt of the electronic medical
chart data in step S12 in the standby state. Then, upon
receipt of the electronic medical chart data, the medication
support server SV stores the received electronic medical
chart data in the medication database 21 in association with
the identification information of the patient under the control
of the medication management unit 11 in step S13.

[0064] Next, in step S14, the medication management unit
11 extracts medication information, that is, prescription
information indicating the type and amount of medicine
prescribed to the patient, from the electronic medical chart
data, and adds the extracted prescription information to the
medication management information of the applicable
patient in the medication database 21.

[0065] Thereafter, each time electronic medical chart data
is received from the doctor terminals DT1 to DTm, the
medication management unit 11 repeatedly executes steps
S12 to S14.

(3) Management of Blood Pressure Data

[0066] At the patient terminals UT1 to UTn, the blood
pressure of the patient in the home or office is measured by
the blood pressure monitors BT1 to BTn, for example, at
fixed time intervals. Then, the measured blood pressure data
is sent from the blood pressure monitors BT1 to BTn to the
portable information terminals IT1 to ITn, and is transmitted
from the portable information terminals IT1 to ITn to the
medication support server SV.

[0067] The medication support server SV monitors for the
receipt of blood pressure data in step S15 in the standby
state. Then, when the blood pressure data is transmitted from
the portable information terminals IT1 to ITn of the patient,
the blood pressure transition management unit 12 receives
the blood pressure data in step S16, and then additionally
stores the blood pressure data together with time stamp
information indicating measurement date and time in asso-
ciation with the identification information of the patient in
the blood pressure database 22.

[0068] Next, in step S17, the blood pressure transition
management unit 12 calculates the weekly average of blood
pressure values measured during the period every week, for
example, based on the blood pressure data stored in the
blood pressure database 22, and stores the calculated value
in the blood pressure database 22 as blood pressure transi-
tion information of the patient. Further, the blood pressure
transition management unit 12 compares the blood pressure
average value of this week with the blood pressure average
value of the previous week based on the foregoing blood
pressure transition information to determine whether the
change amount is equal to or more than a threshold. The
threshold for change amount is set to a value medically
defined as an abnormal blood pressure change. Then, when
an abnormal blood pressure change is detected, the blood
pressure transition management unit 12 adds information
indicating the amount of the change and the change direction
(increase or decrease) to the blood pressure average value of
this week.

[0069] Thereafter, at each receipt of new blood pressure
data, the blood pressure transition management unit 12
repeatedly executes steps S15 to S17.

(4) Management of Drug-Taking Status

[0070] The patient takes the prescribed antihypertensive
drug in the specified regimen. Then, each time he or she
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takes the drug, the patient inputs a report to that effect along
with the drug-taking date and time to his or her own portable
information terminals IT1 to ITn. If he or she forgets to take
the drug, the patient inputs a report to that effect along with
the date and time when the drug should have been taken. The
portable information terminals I1T1 to ITn transmit the input
information indicating the presence or absence of drug
taking and the date and time to the medication support server
SV as medication input data.

[0071] The medication support server SV monitors for the
receipt of input drug-taking data in step S18 in the standby
state. Then, when the input drug-taking data is transmitted
from the portable information terminals IT1 to ITn of the
patient, the drug-taking history management unit 13 receives
the input drug-taking data in step S19, and then additionally
stores the input drug-taking data in association with the
identification information of the patient in the drug-taking
database 23.

[0072] Next, in step S20, the drug-taking history manage-
ment unit 13 calculates, based on the input drug-taking data
stored in the drug-taking database 23 drug-taking adherence
representing the execution degree of drug-taking in the
applicable period, for example, every week, and stores the
calculated drug-taking adherence information in the drug-
taking database 23.

[0073] Thereafter, at each receipt of new input drug-taking
data, the drug-taking history management unit 13 repeatedly
executes steps S18 to S20.

(5) Management of Patient Life Information

[0074] The patient inputs every day his'her activity
amount data in home or office and information indicating
his/her body weight and meal intake status together with the
measurement date and time to the portable information
terminals IT1 to ITn. The activity amount data is represented
by the number of steps measured by the pedometer or the
amount of motion measured by the acceleration sensor, for
example. The portable information terminals 1T1 to ITn
transmit the input information as patient life information to
the medication support server SV. The activity amount data
may be manually input by the patient, or may be measured
by an activity amount measurement application so that the
measurement data may be input.

[0075] The medication support server SV monitors for the
reception of patient life information in step S21 in the
standby state. Then, when patient life information is sent
from the portable information terminals IT1 to ITn of the
patient, the patient life information management unit 14
receives the patient life information at step S22, and then
additionally stores the patient life information in association
with the identification information of the patient in the
patient life information database 24.

[0076] Subsequently. in step S23, for each patient, the
patient life information management unit 14 calculates the
weekly average of the activity amount and the body weight
on a weekly basis, and stores the results in the patient life
information database 24. Thereafter, each time new patient
life information 1s received, the patient life information
management unit 14 repeatedly executes steps S21 to S23.

(6) Generation of Medication Treatment Result Information

[0077] In the standby state, the medication support server
SV monitors whether it is time to generate medication
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treatment result information in step S24. The generation
timing is set, for example, every week. The medication
support server SV activates the medication treatment result
information generation unit 15 in step S25 each time the
above generation timing is reached. Then, under the control
of the medication treatment result information generation
unit 15, the medication treatment result information is
generated as described below, and the result is stored in the
medication treatment result information database 25 in asso-
ciation with the identification information of the patient.
[0078] Specifically, the medication treatment result infor-
mation generation unit 15 first reads, for each patient, the
medication management information, the blood pressure
transition information, the drug-taking adherence informa-
tion, and the patient life information, respectively, from the
medication database 21, the blood pressure database 22, the
drug-taking database 23, and the patient life information
database 24. Next, the medication treatment result informa-
tion generation unit 15 produces medication management
information in which the pieces of read information are
arranged in the vertical direction with the time axis being
made coincident. FIG. 4 is a diagram illustrating an example
of the medication management information.

[0079] As illustrated in FIG. 4, blood pressure (BP) tran-
sition 41, activity amount change (Activity) 42, and drug-
taking adherence (Adherence) 43 are all represented by line
graphs. In the background of the line graph representing the
blood pressure transition, a band-like region indicating a
high blood pressure stage is displayed, so that it can be
checked at a glance whether the change in blood pressure of
the patient is in the high blood pressure stage. In addition, in
the line graph representing the blood pressure transition, the
abnormal value (outlier value) of blood pressure and the
information indicating the amount of change and the direc-
tion of change are superimposed at the time position at
which the abnormal value was measured. As a result, the
doctor can confirm the abnormal value of blood pressure and
the amount of change and the direction of change at a glance
in association with the measurement date and time.

[0080] The activity amount change 42 is displayed as a
value obtained by converting the activity amount into a
weekly average value of movement distance km, for
example. The drug-taking adherence 43 is represented by the
weekly average value [%] of the degree of taking the drug.
In addition to or instead of the activity amount (Activity),
other indicators related to the activity amount, for example,
the body weight and the movement distance or the number
of steps may be displayed.

[0081] On the other hand, when the medication manage-
ment information 44 is displayed, the types of antihyper-
tensive drugs are represented as blocks different in color or
grayscale, and the amounts of antihypertensive drugs are
represented by the number of stacked blocks. In the example
illustrated in FIG. 4, one tablet of ACE inhibitor and one
tablet of Ca antagonist (CCB) were prescribed in the period
until Feb. 15, 2016, but, due to an increase in the blood
pressure value, one tablet of diuretic (DIU) was prescribed
in addition to the ACE inhibitor and the Ca antagonist (CCB)
from Feb. 15 to Feb. 29, 2016.

[0082] As a result, a drop in the blood pressure value was
recognized, and thus the prescription was returned to only
the ACE inhibitor and the Ca antagonist (CCB) from Feb. 29
to Mar. 14, 2016, and then the prescription was changed to
only the ACE inhibitor from Mar. 14 to Apr. 25, 2016.

Dec. 19, 2019

Further, the medication was stopped in the period from Apr.
25, to May 9, 2016 and in the period from Jul. 4 to Aug. 8,
2016.

[0083] In addition, in the period from Aug. 29 to Sep. 12,
2016, in addition to ACE inhibitor, an alpha blocker (AB)
was prescribed in addition to the Ca antagonist (CCB) and
the diuretic (DIU). Although not illustrated in FIG. 4, when
the amount of the Ca antagonist (CCB) is increased to two
tablets, for example, the increase is indicated by two stacked
blocks representing the Ca antagonist (CCB). The block may
have any shape such as a rectangle, a circle, or a cube as far
as it 1s closed.

[0084] In addition, the medication treatment result infor-
mation generation unit 15 calculates the achievement score
for the target value on a weekly basis, for each of the
medication management information, the blood pressure
transition information, the drug-taking adherence informa-
tion, and the patient life information, respectively read from
the medication database 21, the blood pressure database 22,
the drug-taking database 23, and the patient life information
database 24.

[0085] For example, for the blood pressure (BP) and the
body weight (Body Fat), a target value X_target, a latest
measurement value is X_now, and a past measurement value
X_prev are calculated as

1-(X_target-X now)/(X target-X prev).

[0086] For the drug-taking adherence (Adherence) and the
activity amount (Activity), the target value and the mea-
surement values are calculated as

(X_now-X_prev)/(X_target-X_prev).

[0087] For the meal intake status (meal). an actual number
of meals in a week as X, a maximum number of withdrawals
as negative max, and a maximum number of meals as
positive max are calculated as

{(X+negative max)/(positive max-+negative max).

[0088] Next, the medication treatment result information
generation unit 15 calculates an overall achievement score X
based on an achievement score X1 of the blood pressure
(BP), an achievement score X2 of the body weight (Body
Fat), an achievement score X3 of the drug-taking adherence
(Adherence), an achievement score X4 of the activity
amount (Activity), and an achievement score X5 of the meal
intake status (meal) as

X=(WIX1+W2X2+ . . +W5X5)/(W1+ W1+ . .. +W3)

[0089] where W1, W2, ..., W5 are coeflicients.

[0090] Then, the medication treatment result information
generation unit 15 displays the calculated achievement
scores by category of this week, that is, the achievement
score X1 of the blood pressure (BP), the achievement score
X2 ofthe body weight (Body Fat), the achievement score X3
of the drug-taking adherence (Adherence), the achievement
score X4 of the activity amount (Activity), and the achieve-
ment score X5 of the meal intake status (meal), aligned with
the achievement scores of the previous week and the average
values of the achievement scores of a group of other patients
of this week. Along with that, the calculated overall achieve-
ment score X is displayed by a semi-circle graph. FIG. 5
illustrates an example of the score display, in which the
number 46 indicates the achievement scores by category,
and the number 47 indicates the overall achievement score
X.
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[0091] The information illustrated in FIGS. 4 and 5 may
be data displayed on different pages, but may be data
displayed on one page so that the data can be viewed in a list.

(7) Output of the Medication Treatment Result Information

[0092] Upon receipt of a request for transmission of the
medication treatment result information from the doctor
terminals DT1 to DTm, the medication treatment result
information generation unit 15 of the medication support
server SV reads the medication treatment result information
corresponding to the patient specified by the request for
transmission from the medication treatment result informa-
tion database 25. Then, the medication treatment result
information generation unit 15 transmits the read medication
treatment result information from the communication intet-
face unit 3 to the doctor terminals DT1 to DTm as the
request source.

[0093] As a result, in the doctor terminals DT1 to DTm,
the medication treatment result information of the arbitrarily
specified patient is displayed on the display, so that the
doctor can check the medication treatment result of the
patient from the medication treatment result information of
the patient displayed on the list window.

[0094] In addition, the arrangement positions of the dis-
played indicators such as the blood pressure transition (BP)
transition 41, the activity amount change (Activity) 42, the
drug-taking adherence (Adherence) 43, and the medication
management information 44 can be exchanged by the doctor
dragging the mouse at the doctor terminal DT1 to DTn. That
is, the doctor can customize the display screen of the
medication treatment result information in an easy-to-see
manner at his/her wish. The doctor can customize the
display screen also in the case of displaying other indicators
related to the activity amount, for example, the body weight,
the movement distance, or the number of steps in addition to
or instead of the activity amount (Activity).

[0095] In addition, when the doctor selects by a clicking
operation any of icons 45 indicating the types (classes) of
antihypertensive drugs displayed at the bottom of the medi-
cation management information 44, display of the applied
antihypertensive drug in the medication management infor-
mation 44 is switched on or off at the doctor terminal DT1
to DTn. In response to the selection operation of the anti-
hypertensive drug, only the drug-taking adherence corre-
sponding to the selected antihypertensive drug is displayed
in the display area of the drug-taking adherence (Adherence)
43 at the doctor terminals DT1 to DTn. Therefore, the doctor
can check the drug-taking adherence (Adherence) for each
antihypertensive drug.

Advantageous Effects of the First Embodiment

[0096] As described above in detail, in the first embodi-
ment, the medication support server SV generates the medi-
cation treatment result information to align and display the
blood pressure (BP) transition 41, the activity amount (Ac-
tivity) change 42, the drug-taking adherence (Adherence)
43, and the medication management information 44 in the
same time line at time positions associated with one another,
and transmits the medication treatment result information to
the doctor terminals DT1 to DTm for display. Therefore, the
doctor terminals DT1 to DTm can simply receive and
display the medication treatment result information without
generating the medication treatment result information in
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their own terminals. That is, the doctor terminals DT1 to
DTm can present the medication treatment result informa-
tion to the patient under a light processing load without
installing a new application.

[0097] In addition, when performing outpatient treatment
or remote treatment for a patient, simply by viewing the
medication treatment result information displayed on the
doctor terminals DT1 to DTm, the doctor can grasp at a
glance the transition of the blood pressure value of the
patient in the past in association with the type and amount
of the antihypertensive drug prescribed in the past, thereby
to make an accurate determination on the medication. Fur-
thermore, by viewing the medication treatment result infor-
mation, the doctor can consider the drug-taking adherence
and the activity amount as requirements for determination
on medication for the patient. Accordingly, the doctor can
make a further accurate determination on the need to change
the type of the antihypertensive drug and the contents of the
change.

[0098] Inaddition, when an abnormal value (outlier value)
of blood pressure is detected, the medication suppotrt server
SV generates the medication treatment result information in
which the information indicating the abnormal value, the
amount of a change from the previous measurement value,
and the direction of the change is superimposed on a line
graph indicating blood pressure transition at an applied time
position, and displays the medication treatment result infor-
mation on the doctor terminals DT1 to DTm. Accordingly,
by viewing the medication treatment result information
displayed on the doctor terminals DT1 to DTm, the doctor
can recognize abnormal fluctuation in the blood pressure
value at a glance, thereby making a further efficient deter-
mination on the medication.

[0099] Furthermore, the medication support server SV
generates the medication treatment result information in
which the types of antihypertensive drugs are represented by
blocks different in color or gray scale and the amounts of the
antihypertensive drugs are represented by the number of
stacked blocks, and displays the medication treatment result
information on the doctor terminals DT1 to DTm. Accord-
ingly, by viewing the medication treatment result informa-
tion displayed on the doctor terminals DT1 to DTm, the
doctor can grasp the types and amounts of the prescribed
antihypertensive drug by the color and number of the blocks,
thereby making a further efficient determination on the next
medication.

[0100] Moreover, when a plurality of types of antihyper-
tensive drugs is prescribed simultaneously, the medication
support server SV generates the medication treatment result
information in which the display positions of the blocks are
sorted and represented according to the selection order of the
hypotensive drugs, and displays the medication treatment
result information on the doctor terminals DT1 to DTm.
Accordingly, the doctor can check the selection order of the
antihypertensive drugs at a glance, thereby making a further
accurate determination on the next medication.

[0101] Further, in accordance with the request information
sent from the doctor terminals DT1 to DTm in response to
a request from the doctor, the medication support server SV
generates the medication guide information indicating the
type and amount of the antihypertensive drug in consider-
ation to the medication treatment result information corre-
sponding to the target patient, and displays the medication
treatment result information on the doctor terminals DT1 to
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DTm. Accordingly, when vacillating on the types and
amounts of medicine to be prescribed, the doctor can refer
to the medication guide information to make a determination
on the details of the medication.

Other Embodiments

[0102] In the first embodiment, the medication support
server SV sets the granularity of the time axis in the
medication treatment result information to “week” as an
example. However, the granularity of the time axis may be
set to “day” or “month”. Alternatively, the granularity of the
time axis may be arbitrarily set by the doctor at the doctor
terminals DT1 to DTm.

[0103] In addition, the medication support server SV
arbitrarily changes and sets the layout of the blood pressure
(BP) transition 41, the activity amount (Activity) change 42,
the drug-taking adherence (Adherence) 43, and the medica-
tion management information 44 in the medication treatment
result information, in response to a doctor’s request or the
like sent from the doctor terminals DT1 to DTm. Further-
more, when the medication support server SV generates the
medication management information 44, the shape of the
block representing one unit of the antihypertensive drug is
not limited to a square, but may be a circle or capsule shape
reminiscent of a general tablet shape. In addition, the types
of antihypertensive drugs may be represented by differen-
tiating block shapes instead of color and gray scale.
[0104] Furthermore, in the first embodiment, when gen-
erating the medication treatment result information, the
medication support server SV displays the blood pressure
(BP) transition 41, the activity amount (Activity) change 42,
the drug-taking adherence (Adherence) 43, and the medica-
tion management information 44 in association with one
another in the time line. Alternatively, the medication sup-
port server SV may display only the drug-taking adherence
(Adherence) 43 and the medication management informa-
tion 44 in association in the time line. In this way, the
drug-taking adherence information is displayed in associa-
tion with the information indicating the transition of the type
and amount of the medicine in the time line. Accordingly,
the drug-taking adherence can be considered as require-
ments of determination on medication for the patient, which
allows a further efficient and accurate determination on
medication in consideration to the drug-taking status of the
patient.

[0105] Furthermore, in the first embodiment described
above, the medication support server SV displays a display
screen indicating medication candidates and the like on the
doctor terminals DT1 to DTm as an example. Alternatively,
the display screen may be displayed on a terminal used by
another prescriber such as a pharmacist instead of the doctor
terminals. In addition, the configuration and installation
location of the medication support apparatus, the procedure
and contents of the medication support processing, and the
like can be variously modified and implemented without
departing from the scope of the present invention.

[0106] While certain embodiments have been described,
these embodiments have been presented by way of example
only, and are not intended to limit the scope of the inven-
tions. Indeed, the novel embodiments described herein may
be embodied in a variety of other forms; furthermore,
various omissions, substitutions and changes in the form of
the embodiments described herein may be made without
departing from the spirit of the inventions. The accompa-
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nying claims and their equivalents are intended to cover
such forms or modifications as would fall within the scope
and spirit of the inventions.

[0107] Some or all of the above-mentioned embodiments
can be described as in the following additional statements
but are not limited to the following additional statements.

(Supplementary Statement 1)

[0108] A medication support apparatus (SV) capable of
communicating via a network (NW) between a first terminal
(DT1 to DTm) used by a prescriber of medicine and a
second terminal (UT1 to UTn) connected to a blood pressure
monitor (BT1 to BTn) or containing the blood pressure
monitor and used by a patient, the medication support
apparatus (SV) including at least one hardware processor (1)
and a memory (2) connected to the hardware processor (1),
in which

[0109] the hardware processor (1)

[0110] acquires medication information including types
and amounts of medicine prescribed for the patient from the
first terminal (DT1 to DTm) via the network (NW),

[0111] acquires blood pressure measurement information
of the patient obtained by the blood pressure monitor (BT1
to BTn) from the second terminal (UT1 to UTn) via the
network (NW),

[0112] generates medication treatment result information
for the patient to display the types and amounts of medicine
included in the acquired medication information and tran-
sition of blood pressure value based on the acquired blood
pressure measurement information in a time line in associa-
tion with each other, based on information indicating medi-
cation date and time and measurement date and time respec-
tively included in the medication information and the blood
pressure measurement information, and

[0113] transmits the generated medication treatment result
information to the first terminal (DT1 to DTm) as the request
source via the network (NW).

(Supplementary Statement 2)

[0114] A medication support apparatus (SV) capable of
communicating via a network (NW) between a first terminal
(DT1 to DTm) used by a prescriber of medicine and a
second terminal (UT1 to UTn) connected to a blood pressure
monitor (BT1 to BTn) or containing the blood pressure
monitor and used by a patient, the medication support
apparatus (SV) including at least one hardware processor (1)
and a memory (2) connected to the hardware processor (1),
in which

[0115] the hardware processor (1)

[0116] acquires medication information including types
and amounts of medicine prescribed for the patient from the
first terminal (DT1 to DTm) via the network (NW),

[0117] acquires blood pressure measurement information
of the patient obtained by the blood pressure monitor (BT1
to BTn) from the second terminal (UT1 to UTn) via the
network (NW),

[0118] acquires drug-taking information indicating drug-
taking status of the patient from the second terminal (UT1 to
UTn) via the network (NW),

[0119] generates, for the patient, drug-taking adherence
information indicating a status of drug compliance based on
the acquired drug-taking information, generates medication
treatment result information to display the generated drug-
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taking adherence information and the types and amounts of
medicine included in the acquired medication information in
a time line in association with each other, based on medi-
cation date and time and drug-taking date and time respec-
tively included in the medication information and the drug-
taking information, and

[0120] transmits the generated medication treatment result
information to the first terminal (DT1 to DTm) as the request
source via the network (NW).

(Supplementary Statement 3)

[0121] A medication support method executed by an appa-
ratus capable of communicating via a network (NW)
between a first terminal (DT1 to DTm) used by a prescriber
of medicine and a second terminal (UT1 to UTn) connected
to a blood pressure monitor (BT1 to BTn) or containing the
blood pressure monitor (BT1 to BTn) and used by a patient,
the apparatus including at least one hardware processor (1)
and a memory (2), the medication support method including:
[0122] a medication information acquisition step of, by
using the at least one hardware processor (1) and the
memory (2), acquiring medication information including
types and amounts of medicine prescribed for the patient
from the first terminal (DT1 to DTm) via the network (NW);
[0123] a blood pressure measurement information acqui-
sition step of, by using the at least one hardware processor
(1) and the memory (2), acquiring blood pressure measure-
ment information of the patient obtained by the blood
pressure monitor (BT1 to BTn) from the second terminal
(UT1 to UTn) via the network (NW);

[0124] a generation step of, by using the at least one
hardware processor (1) and the memory (2), generating
medication treatment result information for the patient to
display the types and amounts of medicine included in the
acquired medication information and transition of blood
pressure value based on the acquired blood pressure mea-
surement information in a time line in association with each
other, based on information indicating medication date and
time and measurement date and time respectively included
in the medication information and the blood pressure mea-
surement information; and

[0125] a transmission step of, by using the at least one
hardware processor (1) and the memory (2), transmitting the
generated medication treatment result information to the first
terminal (DT1 to DTm) as the request source via the network
(SV).

What is claimed is:

1. A medication support apparatus capable of communi-
cating via a network between a first terminal used by a
prescriber of medicine and a second terminal connected to a
blood pressure monitor or containing the blood pressure
monitor and used by a patient, the apparatus comprising:

a first acquisition unit configured to acquire medication
information including types and amounts of medicine
prescribed for the patient from the first terminal via the
network;

a second acquisition unit configured to acquire blood
pressure measurement information of the patient
obtained by the blood pressure monitor from the second
terminal via the network;

a third acquisition unit configured to acquire drug-taking
information indicating a drug-taking status of the
patient from the second terminal via the network;
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a generation unit configured to generate, for the patient,
drug-taking adherence information indicating a status
of drug compliance based on the acquired drug-taking
information, and generate medication treatment result
information to display the types and amounts of medi-
cine included in the acquired medication information,
transition of blood pressure value based on the acquired
blood pressure measurement information, and the gen-
erated drug-taking adherence information in a time line
in association with one another, based on information
indicating medication date and time, measurement date
and time, and drug-taking date and time respectively
included in the medication information, the blood pres-
sure measurement information, and the drug-taking
information; and

a transmission unit configured to transmit the generated
medication treatment result information to the first
terminal via the network.

2. The apparatus according to claim 1, wherein the
generation unit is configured to detect a change exceeding a
preset amount of the blood pressure value from the transition
of the blood pressure value based on the blood pressure
measurement information, and generate the medication
treatment result information to display information indicat-
ing details of the change to be added to at a corresponding
position in a time line of a graph indicating the transition of
the blood pressure value.

3. The apparatus according to claim 1, wherein the
generation unit is configured to generate the medication
treatment result information to display the types of the
medicine included in the medication information as blocks
different in color or gray scale and display the amounts of
the medicine by the number of stacks of the blocks.

4. The apparatus according to claim 1, further comprising
a fourth acquisition unit configured to acquire activity
amount information indicating an amount of activity of the
patient from the second terminal via the network, wherein

the generation unit is configured to generate information
indicating transition of the activity amount based on the
acquired activity amount information, and generate the
medication treatment result information to display the
generated information indicating the transition of the
activity amount in a time line in association with the
types and amounts of the medicine and the transition of
the blood pressure value.

5. The apparatus according to claim 1, further comprising
a transmission unit configured to, when receiving a medi-
cation support request for the patient from the first terminal,
refer to at least the medication treatment result information
corresponding to the patient to generate medication guide
information indicating candidates for types and amounts of
medicine to be prescribed to the patient, and transmit the
generated medication guide information to the first terminal
as the request source via the network.

6. A medication support apparatus capable of communi-
cating via a network between a first terminal used by a
prescriber of medicine and a second terminal connected to a
blood pressure monitor or containing the blood pressure
monitor and used by a patient, the medication support
apparatus comprising:

a first acquisition unit configured to acquire medication
information including types and amounts of medicine
prescribed for the patient from the first terminal via the
network;
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a third acquisition unit configured to acquire drug-taking
information indicating a drug-taking status of the
patient from the second terminal via the network;

a generation unit configured to, for the patient, generate
drug-taking adherence information indicating a status
of drug compliance based on the acquired drug-taking
information, and generate medication treatment result
information to display the generated drug-taking adhet-
ence information and the types and amounts of medi-
cine included in the acquired medication information in
a time line in association with each other based on
medication date and time and drug-taking date and time
respectively included in the medication information
and the drug-taking information; and

a transmission unit configured to transmit the generated
medication treatment result information to the first
terminal via the network.

7. A medication support method executed by an informa-
tion processing apparatus capable of communicating via a
network between a first terminal used by a prescriber of
medicine and a second terminal connected to a blood
pressure monitor or containing the blood pressure monitor
and used by a patient, the method comprising;

acquiring medication information including types and
amounts of medicine prescribed for the patient from the
first terminal via the network;

acquiring blood pressure measurement information of the
patient obtained by the blood pressure monitor from the
second terminal via the network;

acquiring drug-taking information indicating a drug-tak-
ing status of the patient from the second terminal via
the network;

generating, for the patient, drug-taking adherence infor-
mation indicating a status of drug compliance based on
the acquired drug-taking information, and generating
medication treatment result information to display the
types and amounts of medicine included in the acquired
medication information, transition of blood pressure
value based on the acquired blood pressure measure-
ment information, and the generated drug-taking adher-
ence information in a time line in association with one
another, based on information indicating medication
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date and time, measurement date and time, and drug-
taking date and time respectively included in the medi-
cation information, the blood pressure measurement
information, and the drug-taking information; and
transmitting the generated medication treatment result
information to the first terminal via the network.

8. A non-transitory computer readable medium storing a
computer program which is executed by a computer to
provide the steps of, the computer being included in an
information processing apparatus capable of communicating
via a network between a first terminal used by a prescriber
of medicine and a second terminal connected to a blood
pressure monitor or containing the blood pressure monitor
and used by a patient:

acquiring medication information including types and

amounts of medicine prescribed for the patient from the
first terminal via the network;

acquiring blood pressure measurement information of the

patient obtained by the blood pressure monitor from the
second terminal via the network;

acquiring drug-taking information indicating a drug-tak-

ing status of the patient from the second terminal via
the network;

generating, for the patient, drug-taking adherence infor-

mation indicating a status of drug compliance based on
the acquired drug-taking information;

generating medication treatment result information to

display the types and amounts of medicine included in
the acquired medication information, transition of
blood pressure value based on the acquired blood
pressure measurement information, and the generated
drug-taking adherence information in a time line in
association with one another, based on information
indicating medication date and time, measurement date
and time, and drug-taking date and time respectively
included in the medication information, the blood pres-
sure measurement information, and the drug-taking
information; and

transmitting the generated medication treatment result

information to the first terminal via the network.
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