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(54) [Title of Invention] Remote monitoring method for a medical device

(57) [Abstract]

[Problem] Enabling remote monitoring of the patient's
condition during the use of a positive pressure artificial
respiration assisting device, or the condition of the
positive pressure artificial respiration assisting device.
[Solution to Problem] The positive pressure artificial
respiration assisting device 2 requests treatment data on
the patient using the device, and transmits the requested
treatment data to the relay device 3 via communication
network 1. The relay device 3 receives the treatment data
transmitted from the positive pressure artificial
respiration assisting device 2, and transmits all or part of
the received treatment data to the physician-side computer
4 or mobile terminal 5 via the communication network 1.
The physician-side computer 4 or mobile terminal 5
receives all or part of the treatment data transmitted from
the relay device 3.
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[Scope of Claims for Patent]

[Claim 1] A method for remote monitoring of a positive
pressure artificial respiration assisting device, wherein
the device, a relay device, and a physician-side terminal
device are connected to a wireless or wired
communication network, said method comprising: the
positive pressure artificial respiration assisting device,
which delivers positive pressure air containing
atmospheric air or air containing more oxygen than
atmospheric air mixed with atmospheric air to assist the
patient's breathing, requesting treatment data on a
patient using the device, transmitting the requested
treatment data to the relay device via the communication
network, the relay device receiving treatment data
transmitted from the positive pressure artificial
respiration assisting device, transmitting all or part of
the received treatment data to the physician-side
terminal device via the communication network, and the
physician-side terminal device receiving all or part of
the treatment data transmitted from the relay device.
[Claim 2] A positive pressure artificial respiration
assisting device, which delivers positive pressure air
containing atmospheric air or air containing more
oxygen than atmospheric air mixed with atmospheric air
to assist the patient's breathing, comprising: a treatment
data acquisition means for requesting treatment data on
a patient using the device, a memory means for storing
treatment data obtained by the treatment data acquisition
means, and a transmitting means connected to a wireless
or wired communication network for transmitting
treatment data stored in the memory means via the
communication network.

[Detailed Description of Invention]

[0001]

[Technical Field of the Invention]| The present invention
pertains to a remote monitoring method for monitoring
the condition of a patient using a positive pressure
artificial respiration assisting device remotely.
Furthermore, this invention pertains to positive pressure
artificial respiration assisting devices.

[0002]

[Prior Art] Home medical devices may be provided to
patients receiving treatment or care at home. For
example, one of such equipment includes a positive
pressure artificial respiration assisting device, which
delivers positive pressure air to a nasal mask attached to
the patient's nose, assisting the patient's breathing in a
home setting.

[0003] Conventionally, patients receiving home-based
medical care using this positive pressure artificial
respiration  assisting  device  have typically
communicated with a physician only during outpatient
visits to report their condition, the usage status of the
positive pressure artificial respiration assisting device,
and any malfunctions of said device.

[0004] As a result, physicians often lacked sufficient
knowledge about the specific treatment conditions at
home, particularly regarding the patient's condition and
the status of the positive pressure artificial respiration
assisting device during its actual usage.
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[0005]

[Problems to be Solved by the Invention| The present
invention is conceived in view of such circumstances,
and its objective is to enable remote monitoring of the
patient's condition during the use of a positive pressure
artificial respiration assisting device or the condition of
the positive pressure artificial respiration assisting
device itself.

[0006]

[Solution to the Problem] In order to achieve the above
objective, the remote monitoring method according to
the present invention is as such wherein a positive
pressure artificial respiration assisting device, which
delivers positive pressure air containing atmospheric air
or air containing more oxygen than atmospheric air
mixed with atmospheric air to assist the patient's
breathing, is connected to a relay device and a
physician-side terminal device via a wireless or wired
communication network to conduct remote monitoring
of the positive pressure artificial respiration assisting
device via the communication network, wherein the
positive pressure artificial respiration assisting device
requests treatment data from a patient using the device,
it transmits the requested treatment data to the relay
device via the communication network, the relay device
receives treatment data transmitted from the positive
pressure artificial respiration assisting device, it
transmits all or part of the received treatment data to the
physician-side terminal device via the communication
network, and the physician-side terminal device is
configured to receive all or part of the treatment data
transmitted from the relay device.

[0007] Furthermore, the positive pressure artificial
respiration assisting device, which delivers positive
pressure air containing atmospheric air or air containing
more oxygen than atmospheric air mixed with
atmospheric air to assist the patient's breathing, is
characterized by comprising: a treatment data
acquisition means for requesting treatment data on a
patient using the device, a memory means for storing
treatment data obtained by the treatment data acquisition
means, and a transmitting means connected to a wireless
or wired communication network for transmitting
treatment data stored in the memory means via the
communication network.

[0008]

[Embodiment of the Invention] 1. Figure 1 is a block
diagram illustrating the overall configuration of a
remote medical (telemedicine) system according to the
present invention. This telemedicine system comprises
a positive pressure artificial respiration assisting device
2, arelay device 3, and physician-side terminal devices,
namely a physician-side computer 4 and a mobile
terminal 5, all connected to communication network 1.

[0009] The communication network 1 may be any of a
public telephone network, the Internet, a mobile
communication network, or a dedicated line network;
alternatively, it may also be a combination of these
networks.

[0010] The positive pressure artificial respiration
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assisting device 2 is one of the home medical devices
and is designed to deliver positive pressure air to the
nasal mask of a patient receiving home medical care
(hereinafter referred to simply as "the patient") to assist
the patient's breathing. Therefore, the positive pressure
artificial respiration assisting device 2 is installed near
the patient receiving home medical care (e.g., at the
patient's residence).

[0011] The "air" delivered to the patient, depending on
the patient’s condition, may be atmospheric air itself, or
it may be air with a higher oxygen content than
atmospheric air (air mixed with atmospheric air from an
oxygen concentrator containing more oxygen than
atmospheric air) when used in conjunction with an
oxygen concentrator. Hereinafter, both will be referred
to simply as "air."

[0012] The positive pressure artificial respiration
assisting device 2 includes both bilevel positive airway
pressure devices and continuous positive airway
pressure devices.

[0013] The bilevel positive airway pressure devices
deliver relatively high pressure (inspiratory pressure:
IPAP) air to the patient during inhalation and relatively
low pressure (expiratory pressure: EPAP) air during
exhalation. Continuous positive airway pressure (CPAP
mode) devices deliver a constant positive pressure air to
the patient. The pressures of IPAP, EPAP, and CPAP
are set to the prescribed pressure (prescription pressure)
by the physician.

[0014] The bilevel positive airway pressure devices
further include three operating modes: S (Spontaneous)
mode, T (Timed) mode, and ST (Spontaneous/Timed)
mode. The S mode synchronizes with the patient's
spontaneous breathing to deliver inspiratory and
expiratory pressures. The T mode repeats inspiratory
and expiratory pressures according to the preset
respiratory rate and inspiratory time. The ST mode
operates in synchrony with the patient's spontaneous
breathing in S mode and switches to T mode as a backup
when spontaneous breathing is not detected. Later, upon
detecting spontaneous breathing again, it switches back
to S mode.

[0015] The bilevel positive airway pressure devices are
primarily provided to patients with weakened
spontaneous breathing ability, while continuous positive
airway pressure devices are primarily provided to
patients with conditions such as sleep apnea, where
there is still capacity for spontaneous breathing but a
risk nonetheless of a temporary cessation of breathing
during sleep. The present invention is applicable to both
bilevel positive airway pressure (BiPAP) and
continuous positive airway pressure (CPAP) devices,
and the positive pressure artificial respiration assisting
device 2 shown in Figure 1 is equipped with both BiPAP
and CPAP functionalities.

[0016] The relay device 3 is installed within the
company providing the positive pressure artificial
respiration assisting device or in a visiting nursing
station; it receives data (described later) transmitted
from the positive pressure artificial respiration assisting
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device 2, transmitting all or part of said data to the
physician-side computer 4.

[0017] The physician-side computer 4 is a computer
installed at a medical institution (hospital, clinic,
medical office, etc.) that receives data from a relay
device 3 (namely, all or part of the data transmitted from
the positive pressure artificial respiration assisting
device 2 to the relay device 3).

[0018] Medical institution personnel such as physicians
and nurses can access the transmitted data using the
physician-side computer 4. Furthermore, medical
institution personnel can operate the physician-side
computer 4 to send a data download request to the relay
device 3 and download the necessary data onto the
physician-side computer 4. Moreover, medical
institution personnel can operate the physician-side
computer 4 to set the necessary data (as described later)
for the positive pressure artificial respiration assisting
device 2.

[0019] The mobile terminal 5, in the possession of a
physician or nurse, is capable of being mobilized in
emergencies by the physician-side computer 4, relay
device 3, or other mobile terminals possessed by
hospital personnel. Furthermore, medical institution
personnel can operate the mobile terminal 5 to set the
necessary data (as described later) for the positive
pressure artificial respiration assisting device 2. The
mobile terminal 5 includes mobile phones, PHS, PDAs
and PocketBell (registered trademark), etc.

[0020] Configuration and operation of the positive
pressure artificial respiration assisting device

Figure 2 is a block diagram illustrating the detailed
configuration of the positive pressure artificial
respiration assisting device 2. Figure 3 is a block
diagram illustrating the detailed configuration of the
control device of the positive pressure artificial
respiration assisting device 2.

[0021] The positive pressure artificial respiration
assisting device 2 comprises a main unit 20, a nasal
mask 21 attached to the patient's nose, and an air tube
22 connected between the main unit 20 and the nasal
mask 21 to deliver air from the main unit 20 to the nasal
mask 21.

[0022] Positive pressure air is constantly delivered to
the nasal mask 21 via the air tube 22 from the main unit
20. The nasal mask 21 is equipped with an exhalation
vent 210 to expel the patient's exhaled breath to the
exterior of the nasal mask 21.

[0023] The main unit 20 is equipped with a pressure
gauge 23, a flow meter 24, a control device 25, a flow
path 26, ablower 27, and an input device 28. The control
device 25 further comprises a control unit 250, a
transceiver unit 251, and a drive unit 252. Additionally,
though not illustrated, an oxygen saturation meter (e.g.,
a pulse oximeter) for measuring the patient's blood
oxygen saturation may be provided, as needed, within
the main unit 20 or connected to it.

[0024] The flow path 26 is a guide airway that directs
the air supplied from the blower 27 to the air tube 22 for
delivery to the nasal mask 21.
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[0025] The blower 27 functions by rotating to supply air
into the flow path 26. The air pressure supplied is
adjusted based on the rotational speed of the blower 27.
The blower 27 is driven by the drive unit 252 of the
control device 28. The drive of the drive unit 252 is
controlled by the control unit 250 of the control device
25, thereby controlling the rotation of the blower 27.
[0026] The input device 28, operated by the patient or
physician, consists of components such as a control
panel, input buttons, and input terminals that are
detachable (e.g., ventilation condition setters) from the
main unit 28. The input device 28 enables operations
such as power on/off, mode selection (S mode, T mode,
ST mode, CPAP mode), prescription pressure settings,
and settings for the minute breathing rate in T mode or
ST mode. The values or modes set are provided to the
control unit 250 of the control device 28 and stored in
its internal memory (RAM, disk memory, etc.).

[0027] The prescription pressure and minute breathing
rate (as well as mode settings) values (prescription
values) are set using the input device 28 by a physician
or a nurse following the physician's instructions.
However, to prevent the patient from setting incorrect
values (modes), it is configured such that the settings
can only be adjusted after entering a password.
Alternatively, settings can be adjusted by the physician
using a separate input terminal that can be detached
from the main unit 20. Additionally, as mentioned
earlier, settings can also be configured via
communication network 1 through the physician-side
computer 4 or mobile terminal 5.

[0028] The pressure gauge 23 detects and measures the
air pressure inside the flow path 26. The measured air
pressure is provided to the control unit 250 of the control
device 25. The flow meter 24 consists of, for example,
a differential pressure flow meter, and it detects and
measures the airflow within the flow path 20,
specifically the airflow supplied from the main unit 20
to the nasal mask 21. The measured flow rate is then
provided to the control unit 250 of the control device 25.
[0029] If an oxygen saturation meter is provided, the
oxygen saturation data measured by the oxygen
saturation meter is provided to the control unit 250 of
the control device 25.

[0030] Under the control of the control unit 250, the
transceiver unit 251 of the control device 25
communicates with the communication network 1,
transmitting data (transmission data) provided from the
control unit 250 to the relay device 3, and receiving data
(reception data) from the physician-side computer 4 or
mobile terminal 5. Transmission can occur either in real-
time or at regular intervals (e.g., every hour).
Additionally, transmission can be initiated if the patient
operates the input device 28 to request transmission.
[0031] The transmitted data includes the patient's
treatment data such as the tidal volume Fp, the
operational time T of this positive pressure artificial
respiration assisting device 2, the air leakage volume Fb
(leakage from parts other than the exhalation vent 210)
from the nasal mask 21, the internal pressure P of the
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nasal mask 21, the minute breathing rate N, the inspired
oxygen concentration FiO,, and the operating status of
this positive pressure artificial respiration assisting
device 2 (such as alarms if the nasal mask is detached).
Additionally, if an oxygen saturation meter is provided,
the oxygen saturation measured by this meter is
included in the transmission data. The reception data
includes, as mentioned earlier, the prescription pressure,
minute breathing rate in T mode or ST mode, and mode
settings. The reception data is provided from the
transceiver unit 251 to the control unit 250.

[0032] The control unit 250 controls the drive unit 252
based on the configured mode and prescription pressure,
as well as the pressure value from the pressure gauge 23
that is entered. The drive unit 252 operates the blower
27 at a controlled rotational rate determined by the
control unit 250. For example, when set to S mode, the
rotational speed of the blower 27 is controlled to achieve
the set IPAP during inhalation and the set EPAP during
exhalation.

[0033] On the other hand, the control unit 250 generates
the transmission data. Among the transmission data, if a
flow meter (not illustrated) is provided near the patient's
nose within the nasal mask 21, the measured value from
this flow meter is used for the patient's tidal volume Fp.
In this case, the measured value from this flow meter is
entered into the control unit 250.

[0034] If the flow meter is not provided, the tidal
volume Fp can be determined using the following
formula (1):

[0035] Fp=Ft-Fa-Fb ...(1)

Here, Ft is the flow rate measured by the flow meter
24. Fa is the flow rate of air (referred to hereinafter as
"exhalation vent flow rate") that flows out from the
exhalation vent 210 to the exterior. Fb is the volume of
air leakage from the nasal mask 21 mentioned earlier.
[0036] The exhalation vent flow rate Fa is determined
by the airflow passage area of the exhalation vent 210 (a
constant value) and the internal pressure P of the nasal
mask 21. These values are substituted into a
predetermined calculation formula stored in the control
unit 250. Additionally, since the internal pressure P is
nearly the same as the pressure value measured by the
pressure gauge 23, this pressure value is used. The
control unit 250 calculates the exhalation vent flow rate
Fa based on these predetermined calculation formulas
and passage areas, along with the pressure value from
the pressure gauge 23.

[0037] On the other hand, the air leakage volume Fb
from the nasal mask 21 is determined by subtracting the
exhalation vent flow rate Fa from the flow rate value Ft
of the flow meter 24. This difference is then integrated
over a single breath as well as over multiple breaths to
obtain the air leakage volume Fb.

[0038] The control unit 250 substitutes the determined
values of Ft, Fa, and Fb into the above formula (1) to
calculate the tidal volume Fp. Additionally, since the
exhalation volume and inhalation volume are the same,
it is implicitly understood that either the exhalation
volume or inhalation volume can be used for tidal
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volume calculation. Furthermore, there are tidal
volumes per breath and minute ventilation volumes
calculated per minute. The control unit 250 calculates
either or both of these based on the settings.

[0039] By transmitting the tidal volume Fp almost in
real-time or at regular intervals (such as every hour),
physicians can remotely monitor the patient's condition
during the use of the positive pressure artificial
respiration assisting device 2 remotely from hospitals or
other locations. Furthermore, if there is a decreasing
trend in the tidal volume Fa, emergency measures, such
as adjusting the prescription pressure to a higher level,
can be taken remotely from the physician-side computer
4 or mobile terminal 5.

[0040] Furthermore, by transmitting the air leakage
volume Fb from the nasal mask 21 almost in real-time
or at regular intervals, physicians can know the actual
amount of air leakage when the positive pressure
artificial respiration assisting device 2 is being used.
This enables physicians to assess the fit of the nasal
mask 21 and the level of discomfort (excessive leakage
causing discomfort and potentially affecting the
patient's ability to sleep, for example).

[0041] By transmitting the internal pressure P of the
nasal mask 21 almost in real-time or at regular intervals,
physicians can determine whether the prescribed
pressure air is being delivered to the patient.

[0042] The operational time T is determined by the
control unit 250 measuring the time, from "power on" to
"power off" using its internal timer (internal clock). By
analyzing this operational time, physicians can
determine whether the patient is using the positive
pressure artificial respiration assisting device 2 and
assess the treatment (patient) compliance.

[0043] In S mode operation, or in S mode operation
within ST mode, where the inspiratory and expiratory
pressures alternate in synchronization with the patient's
spontaneous breathing, the minute breathing rate N can
be determined by counting the number of these cycles
repeated per minute. Similarly, in CPAP mode, during
patient inhalation, the pressure value from the pressure
gauge 23 temporarily decreases, and during exhalation,
it temporarily increases. By counting these cycles over
one minute, the minute breathing rate N can be
determined. In T mode operation, either the minute
breathing rate set for T mode can be used or it can be
calculated similarly to CPAP mode.

[0044] By transmitting the minute breathing rate N
almost in real-time or at regular intervals, physicians can
also know the real-time or periodic condition of the
patient.

[0045] The inspired oxygen concentration (FiO,) is
approximated by measuring the oxygen supply volume
supplied to the main unit 20 or the nasal mask 21. In
this case, an oxygen concentrator is connected to the
positive pressure artificial respiration assisting device
2, and the oxygen supply volume from this oxygen
concentrator is entered into the control unit 250.

[0046] The operating status, especially situations
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detected by the control unit 250 when the internal
pressure P of the nasal mask 21 (i.e., the pressure value
from the pressure gauge 24) does not increase even
when the rotational speed of the blower 27 increases.
By transmitting the operating status in real-time,
physicians can address emergencies involving the
patient.

[0047] By transmitting the oxygen saturation measured
by the oxygen saturation monitor almost in real-time or
at regular intervals, physicians can almost instantly or
periodically know the patient's oxygen saturation level.
Then, if the oxygen saturation, for example, falls below
90%, physicians can take emergency measures such as
adjusting the prescription pressure to a higher level
remotely from the physician-side computer 4 or mobile
terminal 5, operating the positive pressure artificial
respiration assisting device 2 in conjunction with an
oxygen concentrator, or adjusting the flow rate from
the oxygen concentrator if one is being used in
conjunction.

[0048] Additionally, the control unit 250 can be
constructed using a program describing the processing
of the control unit 250 as explained so far, along with a
CPU or microcontroller (and peripheral circuits).
Alternatively, it can be constructed using hardware
circuits capable of executing the aforementioned
processing. Furthermore, this program can be recorded
(stored) on storage media such as floppy disks, hard
disks, semiconductor memory, etc., and provided
accordingly.

[0049] 3. Configuration and operation of the relay
device

The relay device 3 can be constructed using computers,
server devices, or similar equipment. The relay device 3
receives the transmitted data from the positive pressure
artificial respiration assisting device 2 as described
earlier.

[0050] The relay device 3 has predefined thresholds for
all or part of the received transmitted data, which are set
in advance by a physician, nurse, or other personnel
following the physician's instructions. These settings
can be performed using the physician-side computer 4
or mobile terminal 5, or directly using the input devices
(keyboard, mouse, etc.) of the relay device 3.

[0051] For example, both upper and lower threshold
values for the patient's tidal volume can be provided, or
alternatively only one of them can be sent. Then, among
the tidal volumes transmitted from the positive pressure
artificial respiration assisting device 2 to the relay
device 3, only those that exceed the upper threshold
value or fall below the lower threshold value, or both,
can be transmitted from the relay device 3 to the
physician-side computer 4.

[0052] Similarly, for the minute respiratory rate N, at
least one of either or both the upper or lower threshold
values can be provided. Then, values that fall below the
lower threshold value or exceed the upper threshold
value, or both, can be transmitted from the relay device
3 to the physician-side computer 4.

[0053] Similarly, thresholds can be established for the
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operating time T, air leakage volume Fb, oxygen
concentration FiO,, and oxygen saturation; then the
system can be configured such that only when these
thresholds are exceeded or not met, the data is
transmitted from the relay device 3 to the physician-side
computer 4.

[0054] By setting thresholds in this manner, it becomes
possible to selectively transmit only the necessary or
crucial data to the physician-side computer 4 or portable
device 5.

[0055] Additionally, it is possible to set multiple lower
or upper threshold values. For example, two lower
threshold values can be set for the tidal volume Fp, and
if the tidal volume Fp falls below the smaller of the two
lower threshold values, the relay device 3 may be
configured to send an alert to both or either of the
physician-side computer 4 and the mobile terminal 5,
marking the situation as an emergency where the
patient's breathing has drastically weakened.

[0056] Similarly for the minute respiratory rate N, two
lower threshold values can be set; if the minute
respiratory rate N falls below the smaller of the two
lower threshold values, the relay device 3 can be
configured to send an alert to both or either of the
physician-side computer 4 and the mobile terminal 5,
marking the situation as an emergency where the
patient's breathing has drastically decreased.

[0057] For oxygen saturation as well, a threshold (for
example, 90%) can be set. If the oxygen saturation falls
below this threshold, the relay device 2 can be
configured to send an alert to both or either of the
physician-side computer 4 and the mobile terminal 5,
indicating that an emergency situation has occurred
involving the patient.

[0058] In addition, if multiple positive pressure artificial
respiration assisting devices 2 are provided for each of
several patients, such thresholds would be set
individually for each positive pressure artificial
respiration assisting device 2 (i.e., for each patient).
Moreover, transmission from the relay device 3 to the
physician-side computer 4 or mobile terminal 5 can also
be conducted via email.

[0059] Furthermore, the relay device 3 can also
download all or specified data received from the
positive pressure artificial respiration assisting device 2
to the physician-side computer or mobile terminal 5 in
response to download requests from the physician-side
computer 4 or mobile terminal 5.

[0060] Additionally, the functionality of such a relay
device 3 can be incorporated into the positive pressure
artificial respiration assisting device 2 (the control unit
250 of the control device 25), allowing it to be
configured as an integrated unit with the positive
pressure artificial respiration assisting device 2.

[0061] In this case, as shown in Figure 1, the relay
device 3 is omitted. The positive pressure artificial
respiration assisting device 2 then directly transmits all
or part of the treatment data to the physician-side
computer 4 or mobile terminal 5 via the communication
network 1. The physician-side computer 4 or mobile
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terminal 5 then directly sets the thresholds on the
positive pressure artificial respiration assisting device 2
and sends download requests. Additionally, it is
preferable for the control unit 25 to be kept in
continuous operation using a backup power source or
similar means so that it can receive download requests,
even when the positive pressure artificial respiration
assisting device 2 is powered off.

[0062] The processes described thus far for the relay
device 3 can be implemented either by a program
describing these processes and a CPU or microcomputer
(along with peripheral circuits) to execute this program,
or by hardware circuits dedicated to executing the above
processes. Additionally, this program may be recorded
(stored) on storage media such as floppy disks, hard
disks, semiconductor memories, etc., and provided
accordingly.

[0063] 4. Appendix

(Appendix 1) A method for remote monitoring of a
positive pressure artificial respiration assisting device,
wherein said device, a relay device, and a physician-side
terminal device are connected to a wireless or wired
communication network, said method comprising: the
positive pressure artificial respiration assisting device,
which delivers positive pressure air containing
atmospheric air or air containing more oxygen than
atmospheric air mixed with atmospheric air to assist the
patient's breathing, requesting treatment data on a
patient using the device, transmitting the requested
treatment data to the relay device via the communication
network, the relay device receiving treatment data
transmitted from the positive pressure artificial
respiration assisting device, transmitting all or part of
the received treatment data to the physician-side
terminal device via the communication network, and the
physician-side terminal device receiving all or part of
the treatment data transmitted from the relay device.
[0064] (Appendix 2) The remote monitoring method
described in Appendix 1, wherein the aforementioned
treatment data comprises at least one series of values
corresponding to the patient's tidal volume, the
operating time of the positive pressure artificial
respiration assisting device, the air leakage volume from
the nasal mask of the positive pressure artificial
respiration assisting device, the internal pressure of the
nasal mask, the patient's minute respiratory rate, the
inhaled oxygen concentration, the operational status,
and the oxygen saturation level.

[0065] (Appendix 3) The remote monitoring method
described in Appendices 1 or 2, wherein the relay device
has a threshold for the received treatment data and
transmits treatment data to the physician-side terminal
devices that exceeds or falls below this threshold.
[0066] (Appendix 4) The remote monitoring method
described in Appendix 3, wherein the threshold values
of the treatment data held by the relay device are set by
the physician-side terminal devices via the
communication network.

[0067] (Appendix 5) The remote monitoring method
described in one of Appendices 1 to 4, wherein the relay
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device downloads the treatment data onto the physician-
side terminal devices via the communication network in
response to the download request from the physician-
side terminal devices.

[0068] (Appendix 6) The remote monitoring method
described in one of Appendices 1 to 5, wherein the
positive pressure artificial respiration assisting device is
configured to be able to set prescription values,
including at least the prescribed pressure and respiratory
rate per unit time, and the physician-side terminal device
is configured to set the prescription values to the
positive pressure artificial respiration assisting device
via the communication network.

[0069] (Appendix 7) The remote monitoring method
described in one of Appendices 1 to 6, wherein the
positive pressure artificial respiration assisting device is
a bilevel positive airway pressure device that delivers
relatively high-pressure air to the patient during
inhalation and relatively low-pressure air during
exhalation.

[0070] (Appendix 8) A remote monitoring method for a
positive pressure artificial respiration assisting device,
wherein the positive pressure artificial respiration
assisting device, which delivers positive pressure air
containing atmospheric air or air containing more
oxygen than atmospheric air mixed with atmospheric air
to assist the patient's breathing, is connected to a
physician-side terminal device via a wireless or wired
communication network; the method comprises the
positive pressure artificial respiration assisting device
requesting treatment data from a patient using the same
device, transmitting all or part of the requested treatment
data to the physician-side terminal device via the
communication network, and the physician-side
terminal device receiving all or part of the treatment data
transmitted from the physician-side terminal device.
[0071] (Appendix 9) The remote monitoring method
described in Appendix 8, wherein the treatment data
comprises at least one set of data corresponding to the
patient's tidal volume, the operating time of the positive
pressure artificial respiration assisting device, the air
leakage volume from the nasal mask of the positive
pressure artificial respiration assisting device, the
internal pressure of the nasal mask, the patient's minute
respiratory rate, the inhaled oxygen concentration, the
operational status, and the oxygen saturation level.
[0072] (Appendix 10) The remote monitoring method
described in Appendices 8 or 9, wherein the positive
pressure artificial respiration assisting device has a
threshold for the treatment data and transmits treatment
data to the physician-side terminal devices that exceeds
or falls below this threshold.

[0073] (Appendix 11) The remote monitoring method
described in Appendix 10, wherein the threshold values
are set by the physician-side terminal devices via the
communication network.

[0074] (Appendix 12) The remote monitoring method
described in one of Appendices 8 to 11, wherein the
positive pressure artificial respiration assisting device
downloads the treatment data onto the physician-side
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terminal devices via the communication network in
response to the download request from the physician-
side terminal devices.

[0075] (Appendix 13) The remote monitoring method
described in one of Appendices 8 to 12, wherein the
positive pressure artificial respiration assisting device is
configured to be able to set prescription values,
including at least the prescribed pressure and respiratory
rate per unit time, and the physician-side terminal device
is configured to set the prescription values to the
positive pressure artificial respiration assisting device
via the communication network.

[0076] (Appendix 14) The remote monitoring method
described in one of Appendices 8 to 13, wherein the
positive pressure artificial respiration assisting device is
a bilevel positive airway pressure device that delivers
relatively high-pressure air to the patient during
inhalation and relatively low-pressure air during
exhalation.

[0077] (Appendix 15) A treatment data transmission
method for a positive pressure artificial respiration
assisting device, which delivers positive pressure air
containing atmospheric air or air containing more
oxygen than atmospheric air mixed with atmospheric air
to assist the patient's breathing, wherein treatment data
of a patient using said positive pressure artificial
respiration assisting device is requested, and the
requested treatment data is transmitted via a
communication network connected to the positive
pressure artificial respiration assisting device.

[0078] (Appendix 16) A positive pressure artificial
respiration assisting device, which delivers positive
pressure air containing atmospheric air or air containing
more oxygen than atmospheric air mixed with
atmospheric air to assist the patient's breathing,
comprising: a treatment data acquisition means for
requesting treatment data on a patient using the device,
a memory means for storing treatment data obtained by
the treatment data acquisition means, and a transmitting
means connected to a wireless or wired communication
network for transmitting treatment data stored in the
memory means via the communication network.

[0079] (Appendix 17) A program on a computer to
execute measures for requesting treatment data of a
patient using a positive pressure artificial respiration
assisting device, which delivers positive pressure air
containing atmospheric air or air containing more
oxygen than atmospheric air mixed with atmospheric air
to assist the patient's breathing, and steps for
transmitting the requested treatment data via a
connected communication network.

[0080] (Appendix 18) A telemedicine system
comprising a positive pressure artificial respiration
assisting device attached to a patient, delivering positive
pressure air containing atmospheric air or air with a
higher oxygen content than atmospheric air mixed with
atmospheric air to assist the patient's breathing, along
with a relay device and a physician-side terminal device
connected to a wireless or wired communication
network, wherein the positive pressure artificial
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respiration assisting device comprises a treatment data
acquisition means for requesting treatment data on a
patient using the positive pressure artificial respiration
assisting device, a first memory means for storing the
treatment data obtained by the treatment data acquisition
means, a first transmission means for transmitting the
treatment data obtained by the treatment data acquisition
means to the relay device via the communication
network, wherein the relay device comprises a first
reception means for receiving the treatment data
transmitted from the positive pressure artificial
respiration assisting device via the communication
network, a second memory means for storing the
treatment data received by the first reception means, and
a second transmission means for transmitting all or part
of the treatment data received by the first reception
means to the physician-side terminal device via the
communication network, and wherein the physician-
side terminal device comprises a second reception
means for receiving all or part of the treatment data
transmitted from the relay device.

[0081] (Appendix 19) A telemedicine system
comprising a positive pressure artificial respiration
assisting device that delivers positive pressure air
containing atmospheric air or air with a higher oxygen
content than atmospheric air mixed with atmospheric air
to assist a patient's breathing, and a physician-side
terminal device connected to a wireless or wired
communication network, wherein the positive pressure
artificial respiration assisting device comprises a
treatment data acquisition means for requesting
treatment data of a patient using the positive pressure
artificial respiration assisting device, a memory means
for storing the treatment data obtained by the treatment
data acquisition means, and a transmission means for
transmitting all or part of the treatment data obtained by
the treatment data acquisition means to the physician-
side terminal device via the communication network,
and wherein the physician-side terminal device
comprises a reception means for receiving all or part of
the treatment data transmitted from the positive pressure
artificial respiration assisting device.

[0082] (Appendix 20) A relay device connected to a
communication network, comprising a reception means
for receiving treatment data transmitted via the
communication network from a positive pressure
artificial respiration assisting device that delivers
positive pressure air containing atmospheric air or air
with a higher oxygen content than atmospheric air
mixed with atmospheric air to assist a patient's breathing,
a memory means for storing thresholds for the treatment
data, a transmission means for comparing the received
treatment data with the thresholds stored in the memory
means, and a means for transmitting treatment data
exceeding or falling below the thresholds to a physician-
side terminal device connected to the communication
network.

[0083] (Appendix 21) A treatment data relay method
executed by a relay device connected to a
communication network, comprising receiving
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treatment data transmitted via the communication
network from a positive pressure artificial respiration
assisting device that delivers positive pressure air
containing atmospheric air or air with a higher oxygen
content than atmospheric air mixed with atmospheric air
to assist a patient's breathing, comparing the received
treatment data with thresholds stored in memory means
of the relay device, and transmitting treatment data
exceeding or falling below the thresholds to a physician-
side terminal device connected to the communication
network.

[0084] (Appendix 22) A program on a computer
connected to the communication network that executes
measures for receiving the treatment data transmitted
via the communication network from a positive pressure
artificial respiration assisting device that delivers
positive pressure air containing atmospheric air or air
with a higher oxygen content than atmospheric air
mixed with atmospheric air to assist a patient's breathing,
and the steps for comparing the received treatment data
with thresholds stored in the memory means of the
computer and transmitting treatment data exceeding or
falling below the thresholds to a physician-side terminal
device connected to the communication network.
[0085]

[Effect of the Invention] According to the present
invention, it is possible to remotely monitor both the
patient's condition during the use of the positive
pressure artificial respiration assisting device and the
status of the device itself.

[Brief Description of Drawings]

[Figure 1] A block diagram showing the overall
configuration of the remote medical (telemedicine)
system according to the present invention.

[Figure 2] A block diagram showing the detailed
configuration of the positive pressure artificial
respiration assisting device.

[Figure 3] A block diagram showing the detailed
configuration of the control device of the positive
pressure artificial respiration assisting device.
[Description of Symbols]

1 Communication network

2 Positive pressure artificial respiration assisting device
3 Relay device

4 Physician-side computer

5 Mobile terminal

20 Main unit

21 Nasal mask

23 Pressure gauge

24 Flow meter

25 Control device

250 Control unit

251 Transceiver unit
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