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A system and method for hypertension management

The invention relates to a system and a method for hypertension
management. Hypertension is a major cause for severe diseases in
most industrialised countries, and it is growing significantly
in developing and poor countries. In view of treatment of hyper-
tension it is thus important to provide reliable blood measure-
ment results of individuals. In traditional patient care proc-
esses, patients, physicians and pharmacists are different, iso-
lated entities. Patient’s data or medical records are not circu-
lated or shared among these parties. More importantly, methods
and procedures for patients to take blood measurements at home
and also methods for point of care measurements are not stan-
dardised. Consequently, information needed for diagnosis, treat-
ment or medication adjustment for hypertension may be inaccu-
rate. There have been no incentives to physicians or pharmacists
to use standardised guidelines for diagnosis, treatment or for
providing sufficient consultations and education materials or
services. The overall control rate for hypertension management
therefore is only 21% - 27% (see e.g. Judy Possidente Kaufman,

etc., “The role of Home Blood Pressure Monitoring in Hyperten-

sion Control”, Journal of Clinical Hypertension 3(3): 171-173,
2001) . Current hypertension management systems thus are not suc-
cessful.

There are current proposals to start pay for performance pro-
grams (P4P) for physicians in view of reimbursements regarding
treatment of hypertension. Similarly, medication therapy manage-
ment (MTM) programs are currently planned in view of reimburse-
ments for pharmacists in order to make sure drug compliance. In
these programs, specific documentation is required as evidence

to prove that physicians and pharmacists have provided necessary
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services, follow-up and keeping track of hypertension treatment

outcomes.

It is an object to overcome the drawbacks of what is known, in
particular to provide a system and a method for hypertension
management which allows achieving a high overall control rate.
Furthermore, the system and method according to the present in-
vention shall provide reliable blood pressure measurements upon
which a treatment of an individual can be based. It is a further
object of the invention to provide a method and a system for hy-
pertension management which easily allows physicians or pharma-
cists to comply with requirements of gquality standard programs

such as P4P or MTM programs.

According to the present invention, these and other objects are
solved with a system and a method according to the independent

patent claims.

The system according to the invention is primarily used for hy-
pertension management. The system includes at least one home
blood pressure measuring device for blood pressure measurement
at an individual’s home. Of course, depending on the number of
individuals treated with such a system, there can be a plurality
of such home blood pressure measuring devices. The system fur-
ther comprises at least one point of care measuring system. The
point of care measuring system includes a point of care blood
pressure measuring device for blood pressure measurement of an
individual at a point of care. Typically, a point of care in
this context is a physician’s office, a pharmacy or any other
kind of centralised health care institution. According to the
invention, the system is provided with data communication means
for transferring data from the home blood pressure measuring de-

vice to a central web database accessible by a care person such
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as a physician or a pharmacist or for transferring data to the
point of care measuring system. The system allows to combine
blood pressure measurements made at the individual’s home and
measurements done by a physician or a pharmacist at a point of
care. While it is known that home measurements may be the best
alternative for accurate blood pressure measurements (see e.qg.
Laurie Barclay, “Home measurement best for accurate BP monitor-
ing”, BMJ.2002; 325:254-257 or Judy Possidente Kaufman et al.,
“The role of home blood pressure monitoring in hypertension con-
trol”, J Clin Hypertens 3(3): 171-173, 2001), it is generally
accepted that physicians or pharmacists should in addition make
their own blood pressure measurements for verification purposes.
According to the system of the present invention, a patient may
take a plurality of home blood pressure measurements. Data of
these measurements can be made accessible to care persons, phy-
sicians, physicians by uploading the data to a database, in par-
ticular a web based database or by uploading the data to the
point of care measurement system through the data communication
means. Direct uploading of the data at the point of care will be
particularly preferable for patients or individuals which are

not used to utilize computers.

According to a preferred embodiment of the invention, the home
blood pressure measuring device is adapted to determine blood
pressure in accordance with specific, predetermined measurement
criteria. Such measurement criteria based on clinical considera-
tions are known. A device for carrying out such measurements is
disclosed in the co-pending PCT application PCT/EP2005/052730,
the content of which hereby is incorporated by reference. Ac-
cording to a preferred embodiment of the invention, the home
blood pressure monitoring device is provided with an interface
for entering a measurement schedule. This measurement schedule

can be based on measurement guidelines. In particular and in ac-
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cordance with a further preferred embodiment, in addition to a
prestored schedule based on measurement guidelines, a schedule
individually prepared for the patient and based on the judgement
of a care person can be entered into the device. . In particu-
lar, the interface may be formed by the data communication
means. Such an interface allows for an easy definition of a cus-
tom made measurement schedule individually for each patient,
e.g. depending on his daily habits. A care person e.g. a physi-
cian may centrally define such a measurement schedule without
the need of manually entering data into the device by the care

person or the patient.

According to a further embodiment of the invention, the home
blood pressure measuring device can be operated in two operating
modes: 1in a first, automatic measurement mode measurements are
automatically made in accordance with the measurement schedule.
In a second, manual measurement mode, measurements are made only
after manual interaction by the user. In particular, the meas-
urement schedule may also define i1if for a specific predetermined
period of time the device shall be operated in the automatic or
in the manual measurement mode. In particular, measurements dur-
ing night or during working time may be automatic whereas meas-
urements in the evening or in the morning may be started manu-

ally, depending on the patients individual preferences.

According to still a further preferred embodiment and according
to another aspect of the invention, the home blood pressure
measuring device is provided with a calculating means which is
adapted for the determination of at least one of white coat hy-
pertension or masked hypertension. It has been found (see e.qg.
P.Verdecchia, “Reference values for ambulatory blood pressure
and self-measured blood pressure based on prospective outcome

data”: blood pressure monitoring 2001,6:323-327 or J.M.Mallion,
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“Detection of masked hypertension by home blood pressure meas-
urements: i1s the number of measurements an important issue?”
Blood pressure monitoring 2004, 9:301-305) that patients in whom
clinical blood pressure measurements are normal nevertheless may
suffer from too high blood pressure. Three phenotypes of such
out of physician’s office hypertension have been described,
namely morning hypertension, nocturnal hypertension and daytime
Stress hypertension. According to this aspect of the invention,
there is provided an automatic blood pressure measuring device
usable by the patient which allows for detection of these three
types of hypertension and therefore helps to increase the effi-
ciency of an anti-hypertension strategy. The detection of three
types of hypertension by home blood pressure monitoring in com-
bination and with reference to point of care measurements
achieves a more effective prevention of cardiovascular events
through a perfect 24hour blood pressure control. Masked hyper-

tension and white coat hypertension effects can be eliminated.

According to a further embodiment of the invention, the system
can be operable in a plurality of different measurement modes
e.g. in an initial/diagnostic mode, in a treatment mode and in a
follow-up mode. According to still another preferred embodiment
of the invention, the operation mode can be selected through a
data interface, in particular through online or remote interac-

tion by a care person.

Furthermore, the home blood pressure device can operate in a
normal so called WatchBP home) mode and in an extended (so
called ABPM lite) mode, depending on the requirements of an in-
dividual patient. In the WatchBP home mode, morning and evening
measurements are triggered manually. In addition to these meas-
urements, in the ABPM lite mode, worksite and night measurements

are triggered automatically on a specific number of working
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days, typically forl,2 or 3 working days. The device can be pro-
vided with a switch for switching between these measurement

modes.

According to still a further embodiment of the invention, the
point of care blood pressure measuring device is adapted to de-
termine blood pressure in accordance with specific, predefined
measurement guidelines. Such guidelines are e.g. known from
Pickering et al. (Pickering et al., Recommendations for blood
pressure measurements in humans and experimental animals, Hyper-
tension 2005; 45: 142-161). A point of care blood pressure meas-
uring device appropriate for such measurements is disclosed in
the co-pending application having same filing date in the name

of same applicant which is incorporated herein by reference.

According to another aspect of the invention, the system in-
cludes at least one point of care measuring device for blood
pressure measurements at a point of care. The point of care
measuring system is designed to operate in accordance with pre-
determined quality standards, in particular in accordance with
the criteria of a pay for performance program or in accordance
with the criteria of a medication therapy management program.
Such a device easily allows a physician to generate reports nec-
essary to fulfil the requirements of such a program. In particu-
lar, the point of care blood pressure measuring device may gen-
erate reports necessary for the physician or pharmacist to be
reimbursed for his or her services on hypertension management
and treatment. While such a system with a capability to generate
quality standard reports already has considerable advantages as
such, it will be understood that in combination with the above
mentioned integrated system having home and point of care meas-

uring devices, additional advantages can be achieved.
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According to a further aspect of the invention, the system may
further comprise at least one home based medication compliance
monitoring device. This device may be designed for data communi-
cation with the central database. In addition to transmission of
blood pressure data, medication compliance data of the patient
may be transmitted therewith. In particular, if a point of care
system is arranged at the physician’s and at the pharmacist’s
premises, medication compliance and blood pressure data which
are relevant for pharmacists or physicians can be accessed to

the point of care system.

In another preferred embodiment, the system is provided with a
central database. This database particularly may be a web based
database. In the database, blood pressure data and drug compli-
ance data may be stored. Thereby, these data are in parallel ac-
cessible by a plurality of users such as a physician, a pharma-
cist, the patient, nurses or other care givers. Knowledge of
physicians and pharmacists and measurements done by patients
thereby can be integrated. With the system of the present inven-
tion, patients, physicians , pharmacists and the BP measurements
taken at different sites and patient medication compliance in-
formation are not isoclated anymore. They can be integrated in
one overall system. General information about disease management
knowledge can be downloaded on demand if required by a physician

or a pharmacist.

Based on such a database it is further possible to generate in-
dividual education reports or care plans for each patient. De-
pending on the patient’s condition, in particular depending on
blood pressure values for three different phenotypes of hyper-
tension (see below) but also parameters such as age, weight or

the like, individual reports and care plans may be generated.
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In view of the above, it is particularly preferred if according
to the system of the present invention there is provided a point
of care system at least one physician’s office and at least one

pharmacy.

Another aspect of the invention relates to a blood pressure
measuring device for blood pressure measurements at a point of
care. The automatic blood pressure measurement system is pro-
vided with means for generating reports to be used in a quality
control program, in particular in a pay for performance or in a
medication therapy management program. The blood pressure meas-
uring system typically includes a specific blood pressure meas-
uring device for clinic blood pressure measurements. In addi-
tion, this system is provided with software instructions, which
allow the generation of reports fulfilling requirements of such
pay for performance programs. In particular, a report in the
form of a prospective data collection flow sheet as suggested in
“Clinical performance measures, Hypertension, Tools developed by
physicians for physicians” provided by the American College of
Cardiology/American Heart Association/Physician Consortium for
Performance Improvement can be automatically generated with the
system according to the invention. The reports typically may in-
clude, but no limited to, all data records, clinical performance

measures, plan of care, etc.

According to a further aspect of the invention, there is pro-
vided a method for hypertension management. According to this
method, in a first step, blood pressure values of an individual
are determined at the individual’s home with a home blood pres-
sure measuring device. In a further step, blood pressure values
of the individual are determined at a point of care with a point
of care blood pressure measuring device. The blood pressure data

measured at the individual’s home are then transferred from the
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home blood pressure measuring device to a central database or to

a point of care blood pressure measuring system.

It is preferred that blood pressure data determined at the indi-
vidual’s home and/or blood pressure data determined at the point
of care are determined in accordance with respective clinical

recommendation or measurement criteria.

According to a further aspect of the invention, in a method for
hypertension management, in a first step blood pressure values
of an individual are determined at a point of care. In a further
step, reports used in a quality insurance program such as a pay
for performance or a medication therapy management program are

automatically generated by the software tool.

According to a further preferred embodiment of the invention, in
addition to the blood pressure data, medication compliance data
determined in a medication compliance monitoring device at the

individual’s home are also transferred to a central database or

to a point of care blood pressure measuring system.

According to a further preferred embodiment of the method ac-
cording to the invention, data relating to the patient, further
individual data such as blood glucose, weight, age or the like
are transferred to the central database, in particular an inter-
net database, which can be accessed from several point of care
systems. Furthermore, individual education reports for an indi-

vidual can be automatically generated from such a system.

The invention will now be explained in more detail with refer-
ence to the following embodiments and the accompanying drawings,

in which
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Figure

Figure

Figure

Figure

Figure

Figure

Figure

b, Ic

Figure

Figure

Figure

to 10f

7a,

10a

10

shows a schematic representation of components of a

system according to the present invention

shows a flow chart with steps of a method according

to the present invention

shows a general overview of a system according to the

invention

shows a block diagram of different components and mu-
tual communication of a system according to the in-

vention

shows an example of a P4P report.

schematically shows an alternative, preferred embodi-

ment of a home blood pressure measuring device

show a flow chart of operation of a system for detec-

tion of white coat and masked hypertension

shows a schematic overview of a systematic and com-
prehensive approach for hypertension management with

a system in accordance with the present invention

schematically shows the care process in accordance

with the present invention

show screen shots of a web interface for operation of

a system according to the present invention
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Figure 11 shows an example of a plan of care generated in

accordance with the present invention.

Figure 12 shows an example of a P4P report generated by a

specific care person.

Figure 13 shows an embodiment of a personal medication record

for a specific patient and

Figure 1l4a
to 147 show typical screen shots of web browser pages di-
rected to a patient medication records in medication

therapy management.

Figure 1 schematically shows several components of a system 1
for hypertension management in accordance with the present in-
vention. A first component includes a home blood pressure meas-
uring device 10. An individual or patient is carrying out blood
pressure measurements with the home blood pressure measuring de-
vice 10 in accordance to specific guidelines or a physician
schedule prescribed by a physician or another care person. In
addition, compliance data for treatment plan are recorded by a
drug compliance recorder device at the patient’s home (see Fig.

3).

A first point of care measuring system 20 is located at a physi-
cian’s office. The point of care measuring system 20 includes
guideline based software used for several purposes. The software
could also be on a web server for physicians to be used online,
e.g. by logging in through the internet (see Fig. 3). The soft-
ware is used for acquiring blood pressure data at the point of
care according to specific guidelines. The software is further-

more used to upload data which have been measured by the indi-
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vidual at the individual’s home with the home blood pressure
measuring device 10. Included in the software is furthermore in-
formation relating to assessment ,prescription, treatment plans
or lifestyle change plans. Finally, the software used in the
system is capable of generating reports and documentation in re-

sponse to a pay for performance program.

A second point of care measuring system 20 is used at a phar-
macy. The system includes guideline based software used by a
care manager or a pharmacist for implementing different tasks.
The software could be locally at pharmacist’s computer or on the
web server 35 for pharmacists for online use. One of the task is
to identify whether a specific individual or patient is at risk.
Another task of the software is to provide education and consul-
tation information. Furthermore, the software is adapted to pro-
vide reports in answer to requirements of an MTM program and ap-
propriate documentation. Finally, the software is also used for
uploading data from a home blood pressure measuring device 10
which data have been acquired individually by the patient. With
a point of care blood pressure measuring device 21 point of care
blood pressure measurements may be made at a physician’s office

or at a pharmacy.

Figure 2 shows a flow chart of operation of the method according
the invention carried out at a physician’s office. In a first
step after start of the procedure a patient is identified. In
the physician’s office, a patient profile is set up. With the
point of care blood pressure measurement device 21 the individ-
ual’s blood pressure is measured. If the patient is not at risk,
the method according to the invention is stopped. If the patient
is found to be at risk to suffer from hypertension, he is pre-
scribed with a home blood pressure measuring device 10 (called

SureBP herein after) to collect home blood pressure data. The
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home blood pressure measuring SureBP 10 is operating in accor-
dance with predefined measurement criteria. In particular, the
home blood pressure measuring device 10 is programmed so as to
automatically remind the patient to take measurements at appro-

priate times.

In a second visit, the patient or individual uploads the blood
pressure data measured at home with the home blood pressure
measuring device 10. This may be e.g. done by connecting the
home blood pressure measuring device 10 through an interface to
the point of care measuring system 20. Upload of the data can
also be made online e.g. by uplocading the data to an internet

database.

In a further step, an assessment of the patient is made and an
appropriate treatment plan is prescribed. For prescription of
the treatment plan, a guideline based software is used. Typi-
cally, the software includes guidelines such as recommended by
WHO/ESH/NIH. Based on the assessment and the treatment plan, a
prescription is written and the individual is referred to a
pharmacy. At the pharmacy, consultation and education of the in-
dividual is made on the basis of a guideline based software run-
ning at the pharmacy. Furthermore, the point of care system 20
at the pharmacy generates MTM documents necessary for the phar-

macist to be reimbursed.

The communication interface for uploading data from the home
blood pressure measuring device to the point of care measuring
system e.g. may be a USB connection. Any other kind of connec-

tion may be conceivable.
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By transferring data to an internet based database, trends,
medication compliance or other information may be presented to

the physician, pharmacist or to other care givers.

Medication compliance may be made with a programmed medication
schedule device. On a screen, reminders for taking medication
may be provided. Confirmation of compliance may be entered into

the device. The medication schedule can be synchronised online.

Figure 3 shows a general overview of the system according to the
present invention. Mutual communication between the different
components are shown. At the patient’s home, data are trans-
ferred from a drug compliance recorder 15 and reminder and/or
from a home blood pressure measuring device 10 to a web database
40 through the internet. Through the internet, contents of this
database also may be browsed. Blood pressure data also are
stored in the home blood pressure measuring device 10, so that
they can be transmitted to a point of care measuring system 20
if the device 10 is brought to the point of care. Data can be
uploaded from this point of care measuring system 20 to the cen-
tral database 40 through the internet so that they will be ac-
cessible for all the parties involved. Software may be made

avallable on a web server 35.

A point of care system 20 is arranged each at a physician’s of-
fice and at a pharmacy. Data gathered at these locations, in
particular data measured by a point of care blood pressure meas-
uring device 21 or prescription or consultation data may be up-
loaded to the database 40 through the internet. Furthermore,
data contained in the database 40 can be accessed from the phar-
macy or from the physician’s office through the internet. In
particular, relevant measurement data but also knowledge infor-

mation can be accessed.
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Figure 4 shows in more detail contents of the web-based software
tools and database and interactions thereof with different us-
ers. In particular, a patient can access a disease management
knowledge database from home and the patient can upload home
blood pressure data measured with the home blood pressure meas-
uring device 10 to the central web database where they are
stored. The physician at the physician’s office can also upload
blood pressure data which have been gathered with the point of
care measuring device 21 to the database 40. In addition, a phy-
sician can access specific tools in view of treatments based on
guidelines. Pharmacists can access to tools in order to ensure
drug compliance. Furthermore, patients can upload compliance

data to the web database 40.

Figure 5 shows an embodiment of a P4P report which will be com-

pleted by means of the present invention.

Figure 6 schematically shows an alternative embodiment of a home
blood pressure device 31. The home blood pressure measuring de-
vice 31 is connected to a personal computer or a laptop 32 by
means of an USB connection 33. Instead of a USB connection, any
other kind of data communication connection known to those
skilled in the art could be used. The laptop 32 is connected to
a web-based database server 34, e.g. by an internet connection.
The measurement schedule stored in the home blood pressure meas-
uring device 31 which is based on predetermined measurement
guidelines may be embodied in the device or may be amended
through the USB connection 33. In particular, a care person such
as a physician may enter a measurement schedule individually for
a patient and based on measurement guidelines through a physi-
cian’s office laptop computer 35 and USB connection 33 or by an

internet browser. Through the connection between the web data-
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base 34, the laptop 32 and the home blood pressure measuring de-
vice 31, such measurement schedule may be transferred to the
home blood pressure measuring device 31. Consequently, there is
no need for the care person or for the patient to individually

enter a specific measurement schedule into the device 31.

In order to enhance the results of the system for hypertension
management, the system, i.e. the home blood pressure measuring
device and/or the point of care measuring system may be provided
with a calculating arrangement for determination of masked hy-
pertension, nocturnal hypertension or white coat hypertension.
Because of the integration of a home blood pressure measuring
device and a point of care measuring device information neces-
sary for determination of white coat , nocturnal or masked hy-
pertension are available in one single system so that automatic
determination is possible. Figure 7a, 7b and 7c¢ schematically

show flow charts for the operation of such a system.

In figure 7a there is shown a flow chart of the steps which are
carried out for a patient possibly suffering from hypertension
consulting a physician in accordance with the present invention.
During a first visit, a blood pressure measurement is made in
the physician’s office with the point of care measuring device.
This measurement leads to a measurement result CBP1l. This meas-
urement can be made with a professional device hereinafter
called “WatchBP Pro”. It is possible to make measurements on
both arms in order to determine a preferred measurement arm for
subsequent measurements in accordance with known guidelines.
Subsequently, the physician prescribes a home blood pressure
measuring device, hereinafter referred to as “WatchBP home”. The
patient measures the blood pressure at home in accordance with a
measurement schedule prescribed by the physician. The patient is

asked to measure the blood pressure in the morning and in the
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evening leading to blood pressure values M _BP and E_BP. An aver-
age SBP1 is formed on the basis of this morning and evening
measurements. Typically, measurements are repeated for a number
of days prescribed by the physician, e.g. for 7 working days.
The average SBP1 is formed as the average of all measurements
taken during these days. However, the first days reading can be
excluded in accordance with suggested home blood pressure meas-
urement guidelines. During this measurement period, the WatchBP
home is operating manually and not based on a prescribed meas-

urement schedule yet.

Upon a first follow-up visit at the physician’s office, a second
measurement is made with the point of care measuring device
leading to a measurement result CBP2. An average CBP 12, is
formed on the basis the two point of care measurements CBPl and
CBP2. In a further step, the first self measurement blood pres-
sure data acquired by the individual are downloaded to the sys-
tem. In this context, this system is particularly a web based

database server which is accessible from the physician’s office.

If the average of the point of care measurement CBP 12 and the
average of the home measurements SBP1 are above 135/85 mmHG, it
is judged that the blood pressure is abnormally high and a drug

treatment 1s started.

If either the home measured blood pressure or the point of care
measurement 1s normal, the physician prescribes the patient with
an ambulatory blood pressure monitor in order to assess whether
the patient probably suffers from white coat or masked hyperten-
sion. For this purpose, a home blood pressure measuring device
is programmed through the connection as described above such as

to work 1in a “ABPM Lite” mode.

In the WatchBP home mode, measurements are made in the morning
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and in the evening. These measurements are triggered manually.
Typically, on each working day, two subsequent measurements are
made. After a first measurement, a countdown of 60 seconds is
made and a second measurement is automatically started. The
blood pressure reading is formed as an average of these two
readings. Measurements are made by default between 6.00 and 9.00
pm. and 6.00 am and 2.00 am. The averages may be calculated

and/or stored in the home measurement device.

Optionally, when the device is programmed in the ABPM lite func-
tion, worksite and night measurements are made. Typically, one
measurement is made during 1,2, or 3 working days. Measurenents
are triggered automatically each 15 to 20 minutes during daytime
between 9.30 am and 11.30 am and 2.00pm and 4.30 pm. During the
night, measurements are automatically triggered every 45 minutes

between 1.00 am and 4.00 am.

In particular, the device is programmed such as to operate in
accordance with a predetermined measurement schedule in addition
to a prestored, guideline based schedule. In particular, a meas-
urement schedule for making measurements during the day and dur-
ing the night may be programmed together with the morning and
evening measurements. These measurements lead to morning blood
pressure results M BP, daytime measurement results D BP, evening
measurment results E BP and night measurement results N BP.
Again, these measurement results can be stored and/or used for

calculation in the home measurement device.

Typically, two measurements may be made on each day in the morn-
ing and in the evening, typically between 6.00 am and 9.00 am
and between 6.00pm and 9.00pm. These measurements may be trig-

gered manually.
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Measurements at work site and during the night may be triggered
automatically, e.g. on one, two or three working days before
next visit and with predetermined repetition frequency of 5 -30
minutes during day and for 45 minutes during night time. The
measurement parameters such as the measuring period and the in-
terval time can be programmed in the home blood pressure measur-

ing device 31 through the connection shown in figure 6.

In a second follow-up visit, a third blood pressure measurement
is made at the point of care with the point of care measuring
device leading to a blood pressure value CBP3. The time for the
second follow-up visit is defined by the care person, e.g. by
the physician. Typically, the second follow-up visit may be af-
ter two weeks. The patient is asked to individually measure
blood pressure with the device 31 for e.g. 7 working days. This
will lead to 12 readings which are required for reliable re-
sults. When the device is programmed in the “ABPM lite mode”, it
is programmed such as to function only on specific days, e.qg.

before 1, 2 or 3 days.

An average CBP23, is formed on the basis of the second blood
pressure measurements CBP2 and the third (second follow-up)
blood pressure measurement CBP3. The blood pressure data ac-
quired by self-measurement are subsequently downloaded to this

system, in particular to a web based database.

The following data are determined on the basis of the data
stored during home measurements in the home measurement device:
- an average value awakeBP is formed as the average of all

morning, daytime and evening blood pressure measurements,
- an average asleepBP is formed as an average of all night

time measurements,
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- an average workBP is formed as the average of all daytime
measurements dayBP.

- a morning average M _av 1s formed as the average of all morn-
ing measurements MRP,

- an evening average E av is formed as the average of all

evening measurements E_BP.

A morning evening difference ME_diff is formed as the difference
between the morning average and the evening average.
On the basis of these wvalues, a masked hypertension and white

coat hypertension measuring loop A is started (see figure 7b).

In a first step, it is judged whether the patient has white coat
hypertension. If the awake blood pressure (awakeRBP) is below
130/80 mmHG, it is judged that the patient suffered from white
coat hypertension and that consequently there is a low risk. If
the patient has no risk factors such as diabetes, target organ
damage or other risk factors, lifestyle measures such as self
blood pressure monitoring or other follow-up steps may be pre-

scribed. No further measures may be necessary.

If the patient has other risk factors, reference is made to

treatment guidelines and appropriate treatment is started.

If it is judged that no white coat hypertension is present for a
patient, in a next step it is judged whether the patient suffers
from masked hypertension. In an optional loop B (see figure 7c)
presence and the kind of masked type hypertension can be de-

tected.

In a first step, a parameter Night reduction is formed as
(awakeBP - asleepBP)/ (awakeBP). If the parameter Night reduction

is < 0.1 it is judged that the patient suffers from nocturnal
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hypertension. In a second step, it is judged whether the morning
evening average ME av 1s above 135 and whether the morning eve-
ning difference ME diff is above 20. If the answer is Yes in
both cases, it is judged that the patient suffers from morning
hypertension. In the next step, it is verified whether the aver-
age of work measurements workBP is above the morning evening av-
erages ME av. If the answer is Yes, 1t 1s judged that the pa-
tient suffers from daytime stress hypertension. The three types
of masked hypertension are not independent from each other. Noc-
turnal hypertension typically presents the highest risk for the
patient. The classification of the type of masked hypertension
can help a care person to individually treat each patient. Pa-
tients suffering from nocturnal hypertension can be specifically

prescribed with drugs to be taken before sleep.

In the next step the system displays or indicates which type of
masked hypertension the patient is suffering from. This display
is typically made on the system e.g. on an internet browser at

the doctor’s office.

In the next step (see Figure 7b), it is analysed whether the
blood pressure is dipping during the night. If the parameter
Night reduction is < 0.1 it is judged that the pressure is not

dipping and that the patient is at high risk.

If the blood pressure is dipping, in a next step it is judged
whether the pulse pressure is < 53 mmHG for the morning, eve-

ning, day and night measurements M BP, E BP, D BP and N BP.

The pulse pressure PP is formed as the average of all differ-
ences between the systolic and the diastolic blood pressure

measurement (PP = average of all (Systolic BP - Diastolic BP}).
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This value is calculated by the system as a temporary value on
the basis of stored blood pressure values in view of pulse pres-

sure judgement in figure 7b.

If the pulse pressure is below 53 mmHG, e.g. judged to be nor-
mal, the patient is at intermediate risk and is referred to spe-
cific guidelines for treatment. In particular, it is judged
whether a drug treatment is necessary and depending on the an-
swer, lifestyle measures are prescribed or a drug treatment is

started.

If the pulse pressure is above 53 mmHG, it is judged that the
patient is at high risk. A drug treatment is commenced in case

the patient is found to be at high risk.

During the first visit, the patient profile is created. Blood
pressure is measured on both arms and laboratory tests and home

blood pressure measurement devices are prescribed.

During the second visit, laboratory test results are reviewed.

Upon the third visit, medication is prescribed and a plan of
care 1s created. Prescription of medication and creation of a

plan of care terminates the diagnosis phase.

During a further visit in the treatment phase, medication can be
adjusted and a plan of care can be created or adjusted. During

this visit, home measured blood pressure data are uploaded.

If necessary, a doctor can also prescribe the measurement sched-
ule for morning, evening, night, and worksite measurements on
the first visit. E.g. a patient having a normal office blood

pressure on the first visit, still complaining about discomfort-
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able symptoms during daytime or sleeping time can be prescribed
with a measuring device based on a specific measurement schedule,
e.g. including the ABPM lite function as described above with

respect to figure 7a.physician.

Figure 8 schematically shows the different steps carried out in
accordance with the present invention. In the initial diagnosis
phase, the individual is referred to a physician’s office or
more generally a point of care (physician’s office) and the home
blood pressure measurements are made during daytime and during

the night as well as at the patient’s home and at the worksite.

Drawbacks of traditional BP measurement methods such as white
coat or masked hypertension, false reporting, human errors or
blood pressure fluctuations are overcome. The system is non-
expensive and thus overcomes one further drawback of traditional

BP measurement methods.

If a patient is found to suffer from hypertension, a specific
care plan with medication prescriptions and lifestyle changes in
accordance with guidelines is established in a treatment phase.
Medication is adjusted in an evidence based manner as will be
shown hereinafter. In a follow-up phase, blood pressure values
are monitored at home. Furthermore, compliance with medication
also is monitored with the system in accordance with the present

invention during this follow-up phase.

The commencement phase, treatment phase and follow-up phase to-
gether allow for a systematic and comprehensive approach to hy-
pertension management and improvement. The pill box as shown in
figure 3 reminds the patient to take drugs. Furthermore, intake
history i1s registered in view of verification of medication com-

pliance. The compliance data are sent to the web based database
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server from home or also from a pharmacy or a physician’s of-

fice. With the assistance of medication and the blood pressure
data, care persons can monitor the medication effect instantly.
This systematic tool can help a physician to decide on the most

sulitable medication.

A somewhat alternative embodiment of a patient flow and care
process in accordance with the invention is shown schematically
in figure 9. Figure 9 summarises another possibility for a flow
chart based on the use of the system in accordance with the pre-
sent invention. In parallel to home blood pressure measurements,
laboratory tests may be prescribed. Furthermore, after a diagno-
sis, specific care plans and prescriptions may be handed out
online by electronic prescription. Also, lifestyle changes may
be prescribed. Furthermore, medication or nutraceuticals can be
programmed on the basis of measurements and diagnosis made with
the system of the present invention. By means of electronic com-
munications and through telemedicine, the physician may communi-
cate with the patients at home in view of further implementation
of self health management. Furthermore, home blood pressure
measurement and medication compliance data may be exchanged with
a data base so as to be accessible through the physicians of-

fice.

The system may be further enhanced by care givers appointed to
inspire the patient or to remind patient to follow-up. Also com-
munity health care organisations such as learning centres in-
cluding dieticians, psychologists, therapists or pharmacists can
be a part of the system by having access to the data gathered
and stored by the system.

This system in accordance with the present invention includes a

point of care blood pressure measuring device, a home blood
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pressure measuring device and a system for integrated management
of measurements and measurements results provided by these de-
vices. This system is based on an internet browser which allows
display of data and entry of data in a web based database such

as a standard Microsoft SQL server 2000.

In figure 10a, a browser page for entry of a patient profile for
a specific patient is shown. In addition to personal data of the
patient, specific treatment guidelines such as JNC7 (JNC7: the
Seventh Report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure),
risk factors such as smoking, obesity or family history, associ-
ated clinical conditions or the weight are given. In addition, a
home blood pressure measuring device prescribed to the patient

is identified as a “tool”.

Operation of this tool is set up in a home BP management page
shown in figure 10b. With the set up tool shown in figure 10b,
measurement schedules carried out after the first follow-up
visit (see figure 7a) are programmed in accordance with the
steps shown in figure 7a. With the set up tool, a specific model
of the device with an unambiguous serial number is defined. An
ambulatory blood pressure measuring period is defined for a spe-
cific number of working days. A specific measurement schedule is
defined for the morning and afternoon at worksite and during

night time.

By saving the data shown in figure 10b, these data are stored in
the database and can be transferred to the home blood pressure
measuring device through the internet and USB connection as

shown in figure 6.

Figure 10c shows a screen of the patient data during the diagno-

sis phase. The diagnosis phase is defined as the phase of the
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initial, first and second follow-up visit as shown in figure 7a.
On one and the same webpage, measurement results made with the
point of care/office blood pressure measurement device and meas-
urements made are with the home blood pressure measuring device
before the first follow-up visit as well as measurements made
with the ABPM Light device made between the first and second
follow-up measurement are shown. The ABPM lite device and the
device used for average home blood pressure measurement is
physically the same device. The morning/evening function is a
function embedded into the device. If the device is programmed
in the ABPM lite mode, prescribed morning and evening measure-
ments can be made by device. The ABPM lite function of the de-
vice can be activated or inactivated by the physician by means
of a software switch. The ABPM lite function may be active dur-
ing any of the diagnosis, treatment or follow-up phase at the

physician’s option.

Depending on whether or not a physician deems a morning or eve-

ning measurement appropriate, this function can be activated.

In addition laboratory tests, a specific plan of care (see also
figure 11) and specific medication prescribed can be stored. Af-
ter the end of the diagnosis phase, the treatment is started. By
selecting a phase change checkbox with the browser based inter-
face, the home blood pressure measuring device may be changed
into a treatment mode. Figure 10d shows a screen shot of the re-

cord of a specific patient during the treatment mode.

Blood pressure data are shown as a graph on the screen. In addi-
tion, medication prescribed and compliance with this medication

is indicated. By direct correlation of medication prescribed and
blood pressure monitors, a tool for evidence based medication

adjustment is provided. A First type of medication is e.g. pre-
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scribed from May 5 2006 to May 20, 2006. On May 20, the medica-
tion prescribed is changed. By respective colours in the hori-
zontal axis in the graph, different kinds of medications are as-
sociated with the measurement results of the blood pressure

measurements.

In addition, during the treatment phase, relevant measurements
results are indicated. Details can be accessed easily by hyper-

links leading to more detailed measurement results.

Once the treatment is completed, the home blood pressure measur-
ing device is changed into the follow-up mode. Figure 10e shows
a screen shot of the web browser for the specific patient shown
in the previous figures in the follow-up mode. Several reminders
for the physician such as reminders to make appointments, make
specific tests for a case manager such as to upload home blood
pressure data or for the patient such as medication related
questions may be stored. These reminders may be sent to the re-
spective person in a message box associated to each of the per-
sons in this system. In the follow-up mode compliance informa-
tion in association with blood pressure measurement results is

indicated.

A specific embodiment of scenario including steps in a diagnosis
phase, a treatment phase and a follow-up phase is shown in the

following table:
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Diagnosis
Phase

April 1, 14
yisit

Lreate patient profle

-Measure Office BP on both arms using WatchBP PRO on the initial visit mode

-Preseribe lab test

-Prescribe WatchBP Home for patient

-Enable 1~3 days for measurement with “ABPM te” function if doctor think it s necessary
also ask patient to measure at right and worksite on setup date:

T
O]
=

Apnl 15,
yisit

-Nleazure Cfice BP on the arm with higher BP using the WatchBP PRO on the follaw-up
visit mode

-Upload WatchBP Home and ABPM lite data
Viewlab test result

-Uiagnosis follow the quideline

-Prescribe medication

Lreate Plan of Care

-Assign the education material for patient

Treatment
Phase

May 10, 3rd
visit, through

~Upload WatchBP Home and ABPM lite (if necessary) data at home and doctor view the
home BP data and medication compliance information through WatchBPNET

an |lk8 -Ooctor decide to adjust medication on May 10

intermet ~Dactor inform patient the change of medication by oral or by internet mail box,
consultation
May 20, 4th | -Measure Cffice BP on the am with higher BP using the WatchBP PRO on the follow-up
visit visit mad

-Upload WatchBP Home and ABPM lite {if nec
result ot office

-Mocify Plan of Care on May 20,

-Dactor finishes medication adjustment if patient’s BP has been contralled.
-After May 20, patient takes medication and measureiupload BP at home,

cessary) data and medication compliance
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“
Follos-up | After May 20, patient enters Follw-up Phase and takes medication and measursfupload BP at hame and
IGEr

Phase | the care mana th& call certer can follow up the situation of the patient
&0, (1) Mov.5 Dr.x foir vi F’wa lent's BP data through WatchBP.net ane Informs patient the
Time for nest appointment an Moy, 20.
(2) June: 6, Doctor informs patient o take another bload test
(3) July 30, Dector can setup WatehBP home and ABPN Ir te via intemet connection and
remind patient to take Home-BP with clagnostic made for Aug 1 ~Aug 19
(4) Aug 1, Dacter reminds patient to take Home-BP with ABPM fite on Aug 2
(5] The care manager reminds patisnt to upload home-BP and ABP ite data via
Intermet connection,
(6) Patient informs phanmacist for re-fill medication on July 20,
(7} Patient consults pharmacist for medication-related question on July 10

“

In view of a plan of care for changing the patient’s lifestyle,
specific educational material may be assigned to the patient
during the treatment phase or thereafter. A specific page for
assigning material and for showing the material which has been
assigned is shown in figure 10f. These information can be

downloaded online.

During the first visit in the diagnosis phase, a patient profile
is created. With the professional blood pressure measuring de-
vice “WatchBP Pro” the blood pressure is measured on both arms.
Laboratory tests may be prescribed. Furthermore, the “WatchBpP
home” measuring device may be prescribed for home measurements
by the patient. The WatchBP home measuring device be also pro-
grammed for 1, 2, or 3 ABPM lite measurements if this is deemed
to be appropriate by the physician. The patient will then be

asked to make night and worksite measurements.

During a second visit, the office blood pressure is measured by

the physician on the arm having the higher blood pressure read-
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ing on the initial visit. The measurement data acquired by the
patient at home are uploaded to the central data base. After a
review of laboratory test results, a specific diagnosis may be
made, medication may be prescribed and a plan of care can be

created. In addition, optional educational material can be as-

signed to the patient online.

Afterwards, a treatment phase is started. A third visit can be
made online, e.g. through internet consultation. Home measure-
ment blood pressure data from the “WatchBP home” or “ABPM lite”
device (if prescribed) can be uploaded. A care person such as a
physician can review these data and also medication compliance
through the browser interface, called hereinafter “WatchBPnet”.
Necessary medication adjustments may be made and the patient may
be informed about the change of medication orally or through e-

mails integrated in the system.

During a fourth wvisit, the office blood pressure again is meas-
ured on the arm having the higher initial blood pressure reading

with the office measurement device.

The home acquired data and medication compliance data are up-
loaded to the physician’s office or to the central data base. A
plan of care can be modified and medication adjustments can be
finalised. After this meeting, further medication is taken at

home and home measurements are made.

Thereafter, the follow-up phase is started. A care manager in a
call centre can individually follow a patient. Follow-up can
e.g. include review of patient’s blood pressure data through the
browser interface. Physicians also can make further appoint-
ments. Physicians can inform patients to make further laboratory

tests. It is also possible for a physician to set up the func-
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tion of the home device through an internet connection and to
remind the patient to take further measurements in a diagnostic
mode for a predetermined period of time. Furthermore, communica-
tion with care managers or pharmacists in view of uploading
data, refilling medication or compliance with medication is pos-

sible.

Figure 11 schematically shows a plan of care for a specific pa-
tient. Relevant measurement data are shown and the specific plan

and drugs prescribed for the patient are shown.

Figure 12 schematically shows an example of a pay for perform-
ance report made by a specific physician for a plurality of pa-
tients. The system in accordance with the present invention pro-
vides for generation of pay for performance reports. Figure 12
shows the report of a specific physician including measurement
results made for several patients.

P4P reports, assignment of material, messages in the message box
or patient related information may be selected by selection of
appropriate tabs in the first line of the pages shown in figure

10c to 10f.

- Figure 13 shows a personal medication record including all
the medication and alternative prescriptions made. Further-
more, a summary of all laboratory and other measurements
are shown. This personal medication record is easily acces-
sible to the physician starting from a management page (see

below) .

Figure 14a to 14j show different screen shots of a medication

therapy management (MTM) functionality.



WO 2007/082930 PCT/EP2007/050533
32

Figure 14a shows a patient management page. The care persons
such as the physician or pharmacist may select a medication
therapy management mode for the patients listed (by clicking on
an MTM icon for each patient). By clicking this icon, a further
page for the selected patient will be opened showing a plurality
of entries for the patient, including the date of modification
of data as well as actual times spent by the physician or phar-
macist for the patient (see Fig. 14b. By selecting an edit icon,
the data for the specific patient may be amended.

Figure 1l4c shows a page for editing patient data. General pa-
tient data, names of a pharmacist and the primary physician and
specific types of medicaments, herbs, supplements, associated
adverse reactions or side effects can be entered by simply
clicking on icons shown in the last column in figure 14a. Fur-
thermore, laboratory and biological data may be entered and re-

viewed.

By clicking on the appropriate icon directed to medication, spe-
cific medication can be selected by means of a general category
and a specific type of medication. Furthermore, medication can
be administered, e.g. by means of number of takings per day,
dosages, times of drug intake or numbers of days for drug in-
take. Adverse reactions may be selected on the basis of a prede-
fined list shown in figure 1l4c. Furthermore, individual adverse

reactions may be entered.

In the screen shot shown in figure 14d, specific actions can be
listed and attributed to specific care persons. By further
scrolling down (see figure 14g) further information such as
blood pressure values or physical measurements, related issues,
proposed actions, received education or results of action as
well as intervention measures/referrals can be accessed. Related

issues e.g. can be entered or amended by clicking an appropriate
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icon (see figure 14h). Also, proposed actions may be entered or
amended by clicking appropriate icons (see figure 14i). Once the
data have been entered, the data can be directly seen in the

overall page (see figure 147).

By selecting the print icon in figure 14f, a personal medication
record as shown in figure 13 can be generated. Different types
0of reports can be selected on demand and exported as PDF, text

or spread sheet files.
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Claims
1. A system (1) for hypertension management, the system com-
prising

- at least one home blood pressure measurement device (10)
for blood pressure measurements at an individual’s home

- at least one point of care measuring system (20) with a
point of care blood pressure measuring device (21) for
blood pressure measurement at a point of care,

wherein the system (1) is provided with data communication

means for transferring data from said home blood pressure

measuring device (10, 31) to a central data base (40) and/or

said point of care measuring system (20).

2. A system (1) according to claim 1, wherein said home blood
pressure measuring device (10, 31) is adapted to determine
blood pressure values in accordance with predetermined

measurement guidelines.

3. A system according to claim 2, wherein said home blood
pressure measuring device (31) has an interface for enter-
ing a measurement schedule based on said measurement guide-
lines, in particular an interface formed by said data com-

munication means.

4. A system according to claim 2 or 3, wherein said home blood
pressure measuring device (31) is operable in a first,
automatic measurement mode and in a second, manual measure-
ment mode,
wherein the measurement mode is preferably determined by the

measurement schedule.
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A system in particular in accordance with one of the claims
2 to 4, wherein this system is provided with calculating
means adapted for determination of at least one of white
coat hypertension or masked hypertension on the basis of
measurements made with the home blood pressure measuring

devices (10, 31).

A system according to one of the claims 1 to 5, wherein the
home blood pressure measuring devices (10) and the hyperten-
sion management system and preferably the home blood pres-
sure measuring device are operable in a diagnostic operating
mode, a treatment operating mode and a follow-up operating
mode and wherein the operating mode preferably can be set
through an interface formed by said data communication

means.

A system (1) according to one of the claims 1 or 6, wherein
said point of care blood pressure measuring device (21) is
adapted to determine blood pressure values in accordance

with predetermined measurement guidelines.

A system, in particular in accordance with one of the claims
1 to 4, comprising at least one point of care measuring de-
vice (21) for blood pressure measurements at a point of
care,

wherein said point of care blood pressure measuring device
is designed to operate in accordance with predetermined
quality standards, in particular in accordance with guide-
lines of a pay for performance (P4P) program or in accor-

dance with a medication therapy management program (MTM) .

A system according to one of the claims 1 to 8, the system

further comprising at least one home based medication com-
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pliance monitoring device, said medication compliance moni-
toring device being designed for data communication with

central database.

A system according to one of the claims 1 to 9, wherein the
system (1) is further provided with a centralised web based
software tool and database (40) accessible by at least one
of the point of care measuring system (20) and the home

blood pressure measuring system.

A system according to claim 10, wherein the web based data-
base includes a disease management knowledge database acces-

sible by the individual.

A system according to one of the claims 10 or 11, wherein
the web based database includes tools for physicians in view

of providing treatments based on guidelines.

A system according to one of the claims 10 to 12, wherein
the web based database includes tools for pharmacists to en-

sure drug compliance.

A system in accordance with claim 8 and one of the claims 10
to 13, comprising web based software tools in view of gen-
eration of reports in accordance with predetermined quality

standards.

A system according to one of the claims 1 to 14, wherein the
system includes at least one point of care measuring system
(20) at a physician’s office and at least one point of care

measuring system at a pharmacy.
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A system according to one of the claims 1 to 15, the system
further comprising means for generating individual education

reports for said individual.

A blood pressure measuring device for blood pressure
measurements of an individual at a point of care, wherein
the blood pressure measurement device (21) is provided with
means for generating reports to be used in a quality insur-
ance program, in particular in a pay for performance or a

medication therapy management program.

A method for hypertension management, the method comprising
the steps of

- determining blood pressure values of an individual (I) at
the individual’s home with a home blood pressure measur-
ing device (10, 31)

- determining blood pressure values of said individual at a
point of care with a point of care blood pressure measur-
ing device (21)

- transferring data from said home blood pressure measuring
device (10, 31) to a point of care blood pressure measur-

ing system (20) and/or a central database (40).

A method according to claim 18, wherein determination of
blood pressure values of the individual at the individual’s
home is made in accordance with predetermined measurement

criteria.

A method according to claim 19, wherein a measurement sched-
ule based on said measurement guidelines is entered into the
home blood pressure measuring device (10, 31) through an in-
terface, in particular by data communication means for

transferring data from the home blood pressure measuring de-
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vice to a point of care or to the central database (40) or

by means of a direct connection of the device to a computer.

A method according to one of the claims 18 to 20, comprising
the further step of determining whether a patient suffers
from masked hypertension, nocturnal hypertension or white
coat hypertension, in particular on the basis of values de-

termined at the individual’s home and at physician’s office.

A method according to one of the claims 18 to 21, wherein
determination of blood pressure values at the point of care
is made in accordance with predetermined measurement crite-

ria.

A method for hypertension management, in particular in ac-

cordance with one of the claims 18 to 22, comprising the

steps of

- determining blood pressure values of an individual (I) at
a point of care with a point of care blood pressure meas-
uring device (21)

- automatically generating reports for a quality standard
program, in particular reports for a pay for performance

program or for a medication therapy management program.

A method according to one of the claims 184 to 23, compris-
ing the further step of gathering home based medication com-
pliance information with a home based medication compliance
monitoring device and transmitting said compliance data to

a central database (40).

A method according to one of the claims 18 to 24, comprising
the further steps of generating education reports for said

individual based on information contained in a data base of
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said management system (1).

A method according to one of the claims 18 to 25, wherein
the individual accesses a disease management knowledge data-

base arranged on a central web database (40).

A method according to one of the claims 18 to 26, wherein
blood pressure data determined by the individual at home
with a home blood pressure measurement device (10, 31) and
blood pressure data determined at the point of care with the
point of care blood pressure measuring device (21) are
transmitted to a central database (40), preferably a web

based database.

A system according to one of the claims 1 to 16, wherein the
system comprises a central database including at least the
following data:

- patient related data

- home blood pressure management data

- point of care management results

- home measurement results

- optionally, laboratory test results

- optionally, plan of care elements

- optionally, medication information

- optionally, office physical measurements

- optionally, assigned material

- optionally, P4P reports

- optionally, personally medication records.

A system according to one of the claims 1 to 16, wherein the
home blood pressure measurement device 10, 31 is operable in
at least two home measurement modes,

wherein in a normal measurement mode, measurements can be
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manually made in the morning and in the evening according to
a prestored measurement schedule and

wherein in an extended measurement mode, measurements are
additionally made, preferably automatically, during daytime
and/or during the night in accordance with a measurement

schedule stored in the device.

A system according to claim 29, wherein the system comprises
a switch, preferably a software implemented switch, for
switching the device between the normal measurement mode and

the extended measurement mode.
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START

Patient identified

v

Doctor office to set up patient
profile;
Measure the office BP using
POC BP station

Patient at risk

Prescribe SureBP to
collect home BP data

!

Second visit

v

Upload SureBP data

'

Assessment & Prescribe
treatment plan using the
guideline based software

v

Write prescription

:

Pharmacy

v

Consultation & education
using the guideline based

software

v

Generate MTM
documents

END FIG. 2

SUBSTITUTE SHEET (RULE 26)
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Untreated Subject
v
1st Visiting:
Measure Office-BP in
Doctor s office (CBP1)
|
v
Dr. Prescribes
“WatchBP home”
Measure Self-BP
at home
(SBP1=av.of M,E_BP)
v
1st Follow-up:
Measure Office-BP in
Doctor s office (CBP2);
And CBP_12= av.of
CBP1 and CBP2;
Download 1st Self-BP
data
IF(CBP_12 and SBP1) _ NO, Normal ) Df: A‘gﬁiﬂcr&? af;;? ;Sfé’;asﬁs
> 135/85mmHg SBP1 or CBP_12 g
WCH/masked HT
v
Measure Self-BP at home/worksite
YES, Abnormal (M,D,E,N_BP);
SBP1 and CBP_12 Q.
l
A4 2nd Follow-up:
Commence Measure Office-BP in Doctor' s
Drug Treatment office (CBP3);
CBP_23= av.of CBP2 and CBP3;

Download 2nd Self-BP data

I
4

awakeBP=av.of all M,D ,E_BP;
asleepBP=av.of all N_BP;
workBP=av.of all D_BP;
ME_av=av.of all M,E_BP;
ME_diff =
(av.M_BP - av. E_BP)

!
v

FIG.7a ( wora )
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< LOOP_A ) 8/30

IF WCH? \
If awakeBP < ——NO— Masked Hypertension
\ 130/80mmHg |
¥.

(Optional LOOP_B)
Classify phenotype of masked
hypertension by WatchBP.net

YES

Is
\4

Nocturnal

Hypertension? YES,

» R rt H monary
White-Coat Hypertension Nocturnal HT

(Night_reduction
<0.1?)

7

Y
NO, . .
Low Risk High PP—% High Risk
YES, Normal PP
v
Intermediate Risk
v
Y
Have Diabetes, Refer to
TOD, other risk YES—— Guidelines for
factors? treatment
NO
v v
Lifestyle measure
(Self-BP monitoring <——NO Need Drug ,  Commence
Treatment? Drug Treatment
/ Follow-up)

FIG.7b
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Masked Hypertension

I

v

< LOOP_B )

v

Night_reduction =
(awakeBP- asleepBP)
/ (awakeBP)

Night_reduction

IF ME_av>=135

IF workBP > ME_av

IF

PCT/EP2007/050533

<01

Nocturnal
Hypertension

[
ME__diff>=20 YES
v
Morning
NO Hypertension
¥ |
YES

v

Daytime Stress
Hypertension

Display phenotype of masked
hypertension by WatchBP.net
(Morning/Nocturnal/Daytime stress HT)

7

C

return >

FIG.7¢c
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2006/5/20
ich Elders

Men > 55, Smoking, Dyslipidaemia

ys: 130 Dia: 80 Pulse: 74 2006/05/20

ys: 135 Dia: 85 Pulse: 76 2006/05/20
PreHypertension (with Nocturnal hypertension)

give up smoking ~ weight reduction ~ physical activity

ACE inhibitors(captopril 50mg, before sleep)

Paul & Steuwer Medical Group
2801 Youngfield St., Suite. 241, Gold, CO., USA 80401
Tel: 303-274-2279 Fax: 303-274-2279

FIG.11
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Number of Patients = 17

Number of BP Records = 13 (D 13/17 = 076

Number of Documents = 4 (2) 4117 = 024

Number of being controlled under 140 /90 = 8 3 8/17 = 047

Name I Age R MDate B l Sys/ Dia/ Pulse Document
| B. Thomas 63 2006/5/20 1357 85 176 \
| IC.Lucker 47
| 1S. Linsgie 28 2006/4/20 1227 83 /80 \Y
| {G. Smith 30 2006/11/27 131/ 76 /55
_1B. White 58
1K Einstein 41 2006/11/10 "7t 6 17 \Y
_|E. Eastman 29 2006/5/2 1477 93 /84 \
K. Goodman 04 2006/11/13 132/ 8 /78
| W, Gordon 86 2006/4/27 1147 78 1712
| IF. Patrick 95 2006/4/27 1237 78 /60
| IP. Carlson 61
1], Hackmann 72 2006/10/25 134/ 92 /77
| JM. Pickering 42 2006/11/13 134/ 99 /81
| }J. Engelbrecht 63 2006/11/16 1387 91 /78
| |B. Allison 39 2006/11/17 1367 90 /72
| {T. Juniorman 84

M. Panaccio 21 2006/11/28 1127 75 173

FIG.12
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Personal Medication Record and Pharmaceutic Action Plan

Patient Name :  Ben Thomas Patient ID: 0000400001 Tel: 87971288 Birthday:  1944/04/27
Primary Physician :  Rock Fellor Tel: Date Prapared:  2006/11/15
Pharmacist Pamela Walson Tel: Print on: 2006/11/15
Name Start Date | Dosage Route Time Per Scl?edule Purpose For Remarks Prescribe [Stop Date
Day Times Use Phone
Medication  {Chlorothiazide(f 2006/11/221 125mg ORAL | BID, 2# | 3 times 2006/10/07
Diuril) after meal,
one before)
bedtime
Chlorothiazide(§ 2006/11/08 | 125mg | ORAL | BID, 24 | after meal |for lipid 877971288 t 2006/10/01
Diaril) i problem
Adverse . . ..
. convulsion, diarthea, dizziness
Reaction
Side Effect  jdiarthea
Lab & Bio  {HDL 2006/10/12 44mg/dL
Data cholesterol
BP WatchBP Pro 2006/05/08 140 89 82
HomeBP 2006/11/15 136 82 80
Physical Weight 2006/11/15 80kg
Measurement |[RMR 2006/11/15 1880Cal/Day MedGEM
RMR 2006/10/15 1648Cal/Day MedGEM
Body Fat 2006/11/15 28% After breakfast
‘Waistline 2006/11/15 40inches
Related Issues {Nutrition Program Date | 2006/11/15 ] Person Belle
Intervention
Disease Lifestyle
Referral Physician John Duke Managem Change
ent Team Team
Next Visit 2006/12/30 Time Spent] 00:17:53

FIG.13
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