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Description

[0001] The invention relates to a method and appara-
tus for characteristic monitoring in conjunction with a
mode of continuously measured blood glucose values
and computer program product.

Background

[0002] Such methods and systems are used in order
to monitor characteristics of patients’ measured blood
glucose values in the context of events. The objective is
to give the patient information which enable the patient
to deal with his blood glucose values in an improved and
appropriate manner.

[0003] For people suffering from diabetes, in particular
Diabetes Mellitus, it is especially important for them to
keep their blood glucose values constantly at a particular
level. A precondition for this is knowledge of their blood
glucose value which is therefore measured using a blood
glucose measuring device set up for this purpose. Blood
glucose measuring devices are known in various embod-
iments.

[0004] Ifitis determined, on the basis of the measured
values, that the blood glucose value has exceeded the
recommended level, medicine is administered, for exam-
ple by means of insulin injection or the oral administration
of Metformin, an oral antidiabeticum. If the blood glucose
values fall below the ideal or recommended level, sugar
must be orally ingested, for example through food or
drink. If the ideal level is exceeded for an extended period
of time, there is the danger of serious health complica-
tions such as blindness, kidney damage, limbs having to
be amputated or neuropathy. If the exceeding of the pre-
scribed blood glucose level is for a short time only but
considerable, this can lead to nausea, dizziness, sweat-
ing or even conditions of confusion. Thus, itis particularly
important for a diabetic to know his blood glucose values
at all times so that he is able to implement the appropriate
measures to avoid the blood sugar values deviating from
the ideal levels.

[0005] A blood glucose measuring device with which
the blood glucose values of diabetics can be measured
is known, for example from the document DE 10 2004
057 503 A1 and is sold by the applicant under the regis-
tered trade mark, Accu-Chek.

[0006] Blood glucose measurements may be made ac-
cording to a continuous measurement regime. Such
measurements are also known as CGM measurements
(CGM - Continuous Glucose Monitoring). In this process,
the blood glucose values are measured continuously in
a continuous time period such that, for example, the
progress of the blood glucose value can be collected over
an entire day or week. The analysis of the measured
blood glucose values can provide for the determination
of several day trends. In this way it is possible to deter-
mine blood glucose fluctuations dependent on the time
of day. A disadvantage of the continuous blood glucose
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measurements is firstly, due to the continuous measure-
ments, it can lead to high costs and secondly that it leads
to discomfort for the diabetic whereby the latter is caused
by the permanent wearing of a subcutaneous sensor.
This can lead to infections at the point of entry, intoler-
ance of the plaster or skin irritation which prevents the
device being worn permanently or for a long period of
time, for example several months. A continuous meas-
urement of the blood glucose values is described, for
example, in the document, Gross et al., "Performance
Evaluation of the MiniMed Continuous Glucose Monitor-
ing System During Patient Home Use", Diabetes Tech-
nology & Therapeutics, 2 (2000)49.

[0007] Onthe basis of the quantity of available data on
the current metabolic status of the user, CGM systems
may provide assessment of the present situation and
forecasts for the further course of the blood glucose level.
In the analysis of the CGM data, after filtering and
smoothing, the momentary situation and the momentary
rate of change may be checked for adherence to prede-
termined limit values. The predetermined limit values are
only incompletely adapted to the individual framework
conditions. CGM used in this way can ensure dense mon-
itoring in terms of time, but there is no further support for
the user regarding planned, currently started or still run-
ning events or activities.

[0008] Document US 2013 /0130215 A1 discloses a
system and a method for considering the effects of aer-
obic exercise on blood glucose levels forindividuals. The
system comprises a computing device for generating a
prediction of future blood glucose levels for the individual
at least partly based on an exercise model, wherein the
exercise model is based on parameters that are inde-
pendent of intensity of the aerobic exercise, and a means
for taking an action, namely controlling of an insulin
pump, at least based on the prediction from the exercise
model.

[0009] Document WO 2012/010298 A1 discloses a
system and a method for considering the effect of phys-
ical activity on the glucoregulatory system. In order to
take the effect of physical exercise into account for the
evaluation of blood glucose values, a model is disclosed.
The model is based on the assumption that the efficient
input is the information whether the user performs an
exercise or not. Further details on the exercise are not
necessary. Depending on measured blood glucose val-
ues and the information about the physical exercise, fu-
ture blood glucose values are calculated. If a critical con-
dition is expected in the future, a warning is provided to
the patient.

[0010] In document EP 2 256 495 A2, a device is dis-
closed. The device comprises a sensor input capable of
receiving at least one signal from a sensor, the signal
being based on a plurality of sensed physiological char-
acteristic values of a user of the device, and a processor
coupled to the sensor input for operating a plurality of
alarms based on the received signal from the sensor.
The processor is capable of activating each of the plu-
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rality of alarms according to a different sensed physio-
logical characteristic value of the plurality of sensed phys-
iological characteristic values.

Summary

[0011] Itis an object to provide improved technologies
for characteristic monitoring in conjunction with a mode
of continuously measured blood glucose values.

[0012] According to the invention a method and an ap-
paratus for characteristic monitoring in conjunction with
a mode of continuously measured blood glucose values
according to claim 1 and 11, respectively, are provided.
In addition, a computer program product according to
claim 10 is provided. Further developments are disclosed
in dependent claims.

[0013] A method for characteristic monitoring in con-
junction with a mode of continuously measured blood
glucose values in a monitor apparatus is provided. The
monitor apparatus comprises a processor, a memory, a
data interface, an input device, and a signaling device.
In the method a first set of event specific characteristics
of a continuous blood glucose monitoring assigned to a
first event is provided in the processor. With respect to
one or more characteristics, the first set of event specific
characteristics is different from a second set of event
specific characteristics of the continuous blood glucose
value monitoring assigned to a second event which is
different from the first event. The event specific charac-
teristics may also be referred to as event conditioned
characteristics. Examples for such events are car driving
and physical exercise. Atleast one of the first and second
events may comprise a plurality of sub-events.

[0014] The first and second event specific character-
istics, for example, may be different with respect the val-
ue, a range of value, a value variation and / or a trend of
value. The set of event specific characteristics may com-
prise a plurality of defined conditions, values, value trend
and / or value variation, e.g. range, required to be met
by a user before starting, at start and / or during some
event related activity, for example physical activity
(sport).

[0015] Blood glucose value data comprising continu-
ously measured blood glucose values are received by
the processor. The data may be received via the data
interface from an external device, for example, a blood
glucose measuring device. Also, the continuously meas-
ured blood glucose values may be received from some
other data storage device, or may be received from the
memory of the monitor apparatus.

[0016] The processor is performing a safety check by
comparing the first set of event specific characteristics
to present characteristics of the continuous blood glu-
cose monitoring. The present characteristics are derived,
by the processor, from the blood glucose value data and
/ or from the characteristic values which in turn are de-
rived from the blood glucose value data. For determining
of the characteristic values the blood glucose value data
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provide a raw data set analyzed for deriving the charac-
teristic values. The present characteristics may refer to
one or more discrete values and / or one or more sets of
continuous values representing a continuous course
(curve). Both the discrete values and the set of values
may comprise future values representing a prediction or
prognosis for some future time or future time period after
the present determination of the present characteristics.
[0017] In the course of the safety check it is checked
whether the present characteristics of the continuous
blood glucose monitoring meet the criteria assigned to
the first event. The safety check may comprise compar-
ing electronic data representing graphical curves. As an
alternative or in addition, characteristic parameters of
curves, e.g. trend or slope and / or local maximum or
minimum, may be compared.

[0018] By the processor a warning signal is generated
if one or more of the present characteristics do not match
the assigned characteristic(s) from the first set of event
specific characteristics, otherwise generating a safety
signal which is indicating a "being safe situation" to the
user. The warning signal is indicating that one of an event
activity related to the first event shall not be started and
an event activity related to the first event and started be-
fore shall not be continued. The safety signal shows that
all present characteristics match the assigned character-
istic of the set of characteristics of the event or set of
events under consideration, or for a required selection
of characteristics the present characteristics match the
assigned characteristic of the set of characteristics. The
electronic warning / safety signal may be configured to
control output of an output signal. By the apparatus the
output signal according to the warning signal or the safety
signal is outputted via the signaling device. The output
signal comprises at least one of a visual signal, haptic
signal and an acoustic signal. For example, one of
"STOP", "DO NOT START", and "DO NOT CONTINUE"
may be outputted as the warning signal. "START" or
"CONTINUE" provide for examples of a safety signal.
Thereby the user may be informed whether the event for
which the specific set of characteristics was checked
againstthe present characteristics is allowed or not. Also,
the user may be informed whether he is allowed to con-
tinue or not with an event activity started before.

[0019] By the proposed technologies, prior to starting
an event, for the user a situation may be avoided in which
the event is started despite specific characteristics of the
continuous blood glucose value monitoring indicate that
the event shall not be started.

[0020] Events for which the one or more sets of char-
acteristics are provided may be, for example, a physical
training or a (long distance) car drive. Other events may
refer to travelling in general (not only car journeys), sport-
ing activities such a hiking, bicycle tours, fitness training
etc., episodes of iliness, menstrual periods, stress, emo-
tional strain, time zone displacement, shift work, and / or
even food intake resp. insulin administration or other
medication etc.
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[0021] The characteristic monitoring apparatus may be
a mobile or handheld device such as a mobile personal
computer, a glucose meter or amobile smartphone. Also,
the characteristic monitoring apparatus may be a desktop
device, e.g. a desktop computer that may be used to-
gether with a stationary training bike.

[0022] The first set of event specific characteristics is
provided to the processor in response to receiving user
input data via the input device. The user input data is
received in the monitor apparatus by means of an input
device, for example a key pad, touch pad or by speech
recognition. The input data may request a set of event
specific characteristics of a continuous blood glucose
monitoring assigned to an event or a set of sub-events
to be provided. As an alternative or in addition, the user
input data may provide for setting and / or adjustment of
the set of event specific characteristics.

[0023] The user input data comprises event selection
data selecting an event for which a starting first set of
event specific characteristics is provided in the memory.
Information about the starting first set of events specific
characteristics may be stored in different configurations
in the memory.

[0024] A menu is provided to the user on the signaling
device which may comprise a display. From the menu
the user may select one or more events for which the
starting set of events specific characteristics is stored in
the memory. In an embodiment, in response to a user
input the user may be requested to input value data for
the event specific characteristics. Thereby, the user may
configure the event specific set of characteristics.
[0025] With respect to at least one of the first set of
event specific characteristics and the second set of event
specific characteristics, the user input data may comprise
event definition data defining or redefining one or more
characteristics from the first set of event specific charac-
teristics. The user may define whether a specific charac-
teristic is part of the set of event specific characteristics
or not. And event specific characteristic may be added
or deleted from the proposed set of event specific char-
acteristics by the user. In addition or as an alternative,
the user may define the value and / or the value range
for one or more event specific characteristics.

[0026] With respectto atleast the first set of event spe-
cific characteristics, the processor may be implementing
a self-learning procedure by analyzing former events and
/ or current events and adjusting one or more character-
istics from the first set of event specific characteristics.
In this self-learning process the monitor apparatus may
analyze the course of events in the past and adjust one
or more event specific characteristics. For example, if
the conclusion is made that some event specific charac-
teristic defined for the former event has not provided the
expected trend or course of the continuously monitored
blood glucose level, such event specific characteristic
may be increased or decreased in the present set of event
specific characteristics. In another example, an average
value or any other statistical evaluation of the values of
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an event specific characteristic may be determined for
adjusting the event specific characteristic in the present
set of event specific characteristics.

[0027] Atleastone ofthe firstset of event specific char-
acteristics and the second set of event specific charac-
teristics may be provided with a set of weighted event
specific characteristics. It may be provided that one or
more characteristics have to be matched by the present
characteristics more exactly than others. Also, a subset
off the event specific characteristics may be required to
be matched in any case for providing this safety signal,
while other event specific characteristics do not. In an-
other case, one or more event specific characteristics
may be required to be matched exactly, while others only
have to be with in the variation limit of the event specific
characteristics of the set of characteristics.

[0028] The steps of performing the safety check, gen-
erating the warning / safety signal and providing the out-
put signal may be repeated by the processor after receiv-
ing a user input indicating that the event activity related
to the first event was started. One or more of the steps
may be repeated after certain time periods. The user may
set such time periods for repeating one or more steps by
input data. In addition or as an alternative, the safety
check may be an on-going procedure of the apparatus
or such repeating time periods may automatically be pro-
vided by the apparatus. In the memory of the monitor
apparatus there may be information stored about such
event specific repeating time periods.

[0029] In case of generating the warning signal, a help
signal may generated by the processor and outputted by
the signaling device, the help signal providing information
about proposed user action aiming at matching of the
present characteristics with the assigned characteristic
from the first set of event specific characteristics. The
help signal may comprise a text message outputted via
a display. For example, it may be proposed to the user
to take some food / drink and / or have a rest. Prior to an
event, by the help information guidance may be provided
to the user for finally matching the event specific charac-
teristics which are currently not fulfilled (pre-event
phase). As an alternative or in addition, the help signal
may be provided by the processor in the course of an
ongoing event. Again, the user may be asked to take
some food or get insulin medication, for example during
a long car driving period.

[0030] If at a point in time t1 prior to an event starting
in the future it is found that one or more of the present
characteristics do not match the assigned characteris-
tic(s) from the first set of event specific characteristics
the processor may initiate at least one other safety check
prior to the proposed event at a point in time t2 which is
closer to the proposed event starting point. Such safety
check may also be referred to follow-up safety check prior
to the proposed event starting. For example, the user
taking action proposed by the helping signal may now be
eligible (ready) for the event. The present characteristics
at the point in time t2 may fit the required characteristics.
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[0031] At least one of first set of event specific charac-
teristics and the second set of event specific character-
istics may comprise one or more characteristics selected
from the following group: blood glucose value from a con-
tinuous measurement, trend or slope of a continuous
blood glucose monitoring curve, time of insulin medica-
tion, insulin medication information, meal time, and meal
information. Meal information may indicate an amount of
carbohydrate. Other characteristics may be at least one
of: start of an event, time to an event, intensity of an
event, e.g. exercise, planned duration of an event, and
end of an event. Furthermore, other influencing factors
like medication, stress and / or menstruation, may apply.

Description of embodiments

[0032] In the following, the invention will be described
in further detail, by way of example, with reference to
different embodiments. The figures show:

Fig. 1  aschematic representation of an apparatus for
characteristic monitoring in conjunction with a
mode of continuously measured blood glucose
values,

Fig. 2 aschematic presentation of a display present-
ing an event menu,

Fig. 3  aschematic presentation of a display present-
ing an a characteristic menu presenting event
specific characteristics,

Fig. 4  a continues blood glucose value curve in de-
pendence on time for a specific situation,

Fig. 5 a continues blood glucose value curve in de-
pendence on time for a specific situation,

Fig. 6 a continues blood glucose value curve in de-
pendence on time for another specific situation,
Fig. 7  a continues blood glucose value curve in de-
pendence on time for some other specific situ-
ation, and

Fig. 8 a continues blood glucose value curve in de-
pendence on time for still another specific situ-
ation.

[0033] Fig. 1 is a block diagram of an apparatus for
characteristic monitoring 1 in conjunction with a mode of
continuously measured blood glucose values in accord-
ance with an embodiment of the present invention. The
characteristic monitoring apparatus 1 may be a mobile
or handheld device such as a mobile personal computer,
a glucose meter or a mobile smart phone. Also, the char-
acteristic monitoring apparatus 1 may be a desktop de-
vice, e.g. a desktop computer. The characteristic moni-
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toring apparatus 1 is provided with a processor 2 which
is connected for data exchange with a display device 3,
an input device 4 such as a keypad, a memory 5, and a
data interface 6.

[0034] Inthe embodiment shown in Fig. 1, the charac-
teristic monitoring apparatus 1 comprises a sensor input
7 connectable to a glucose sensor device 8. The sensor
input 7 and the glucose sensor device 8 are provided
optionally, e.g. in the case that the characteristic moni-
toring apparatus 1 is implemented by a continuous glu-
cose meter. The glucose sensor device 8 employs a sen-
sor that produces a measured glucose level of the user
or produces a signal that corresponds to a measured
glucose level of the user. The glucose sensor device 8
communicates these signals to the characteristic moni-
toring apparatus 1 that may be designed tointerpretthese
signals to produce a characteristic reading or value for
the user, i.e. a measurement of the characteristic. The
sensor signals enter the characteristic monitoring appa-
ratus 1 through the sensor input 7 and through the sensor
input 7 the signals are conveyed to the processor 2. If
such embodiment is provided, the processor 2 may de-
termine and manipulate the sensor readings.

[0035] In addition, the characteristic monitoring appa-
ratus 1 may provide additional functions that will aid in
the treatment regime to which the characteristic reading
applies. For example, but not limited to, the characteristic
monitoring apparatus 1 may track meals, exercise and
other activities which affect the treatment of diabetes.
[0036] The other components of the characteristic
monitoring apparatus 1 support the processor 2 in per-
forming functions. The memory 5 is used to store data
and instructions used by the processor 2. The input de-
vice 4 which may comprise a keypad is used to receive
direct input from the user and the display device 3 such
as a liquid crystal display (LCD), or the like, is used to
relate information to the user. The data interface 6 may
be provided with a digital input / output (I / O) port.
[0037] The data interface 6 can be used for the char-
acteristic monitoring apparatus 1 to communicate with
an external device 9 such as a computer. To facilitate
communication, the characteristic monitoring apparatus
1 may interface with the external device 9 through a com-
munication station 10 that can serve a docking station
for the characteristic monitoring apparatus 1, for exam-
ple. In some embodiments, the data interface 6 within
the characteristic monitoring apparatus 1 may be directly
connected to the external device 9. Through the commu-
nication link, data may be downloaded from the charac-
teristic monitoring apparatus 1. Thus, advanced analysis
can be performed on a computer freeing the memory 5
within the characteristic monitoring apparatus 1. Data
such a characteristic settings and programs can also be
downloaded to the characteristic monitoring apparatus
1. In this way, the characteristic monitoring apparatus 1
can be conveniently reprogrammed without requiring
manual entry by the user. Especially, continuously meas-
ured blood glucose values may be received by the char-
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acteristic monitoring apparatus 1.

[0038] Following, further aspects of a method for char-
acteristic monitoring in conjunction with a mode of con-
tinuously measured blood glucose (CGM) values are de-
scribed.

[0039] CGM value data are received in the character-
istic monitoring apparatus 1, e.g. through the data inter-
face 6. The CGM data may be "contextualised" with fur-
ther background information. The CGM data are to be
used for the event specific support of the userin everyday
decisions. This support may include the automatic gen-
eration of information for the user relating to current ac-
tions and evaluations of the current metabolic situation
("advice"), as well as information about future situations
("forecast") and their evaluation, and also information
about how a negative development can be prevented
through taking early action. The user may be kept up to
date by way of alarms and / or reminders. The relevant
metabolic situations may be shown in a suitable graphic
form through highlighting etc. and / or also through other
suitable response mechanisms such as visual and / or
acoustic signals.

[0040] Therefore, an event related safety check for se-
lected events is provided by the characteristic monitoring
apparatus 1. Referring to Fig. 2, in response to receiving
a user request, on the display device 3 an event menu
20 is shown. The event menu 20 comprises different
events 21, ..., 23 for user election. The different events
21, ..., 23 may refer to a physical training or a long dis-
tance car drive. Other events may refer to travelling in
general (not only car journeys), sporting activities such
a hiking, bicycle tours etc., meals, episodes of illness,
menstrual periods, stress, emotional strain, time zone
displacement, and / or shift work.

[0041] The user of the characteristic monitoring appa-
ratus 1 may be allowed to amend the menu 20, e.g. for
generating or including a new eventin the list, for revising
the different events 21, ..., 23 that are already present
and / or for removing those events no longer required
from the menu 20.

[0042] The selection of one of the different events
21, ..., 23 can take place in that this event has already
started at the given point in time, i.e. this safety check
shouldimmediately take place, orin thatfor a future event
the necessary preconditions for smooth implementation
through still to be determined measures are created, or
the presence of these preconditions is checked for. In
each case, for the selected event it is checked in detail
whether event specific characteristics such as the CGM
value as such, the CGM curve shape, pattern, i.e. the
typical time sequences of high / low CGM values and /
or their changes, environment data satisfy certain re-
quirements so that the planned activity can be securely
started and implemented. Fig. 3 shows a schematic rep-
resentation of a characteristic menu 30 listing event-spe-
cific characteristics 31, ..., 34. Again, the user may be
allowed editing the event specific characteristics 31, ...,
34 by inputting user inputs through the input device 4.
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[0043] To support pending requirements such as trav-
el, sport, change of medication; longer car journey, walk,
or woman’s menstrual cycle, characteristics are defined
which allow the patient to securely carry out the event
over a planned period. The characteristic monitoring ap-
paratus 1 allows the event-specific characteristics to be
adjusted. In this way the user can define characteristics
for repeatedly occurring events which are automatically
checked by the characteristic monitoring apparatus 1
when the event becomes due.

[0044] The characteristic monitoring apparatus 1 au-
tomatically and event-specifically suggests, usually in re-
sponse to a request received by the characteristic mon-
itoring apparatus 1, a recommended characteristic set-
ting such as the characteristic menu 30 to the user and
/ or allow the user to select from a list of characteristic
suggestions. More particularly the prevent-specific pro-
posed characteristic setting has already been optimised
with regard to the selected event. For example, event-
related settings for a characteristic setting are stored in
the memory 5 of the characteristic monitoring apparatus
1, which are optimised for events. Further differentiations
with regard to the duration and / or nature of events can
also be predefined and stored in the characteristic mon-
itoring apparatus 1.

[0045] Furthermore, for predefined events a different
characteristic weighting and / or different values ranges
to be observed can be set for the parameters. If the char-
acteristics for an event are set the characteristic moni-
toring apparatus 1 checks whether the user fulfils the
predetermined parameters for the planned activity. Such
pre-event characteristic setting may also be referred to
as entry criterion. The safety check is automatically done
by the characteristic monitoring apparatus 1 in response
to receiving present data which may comprise current
blood glucose values, time information and / or event
related information such as current intensity of a physical
exercise. Based on such current information the charac-
teristic monitoring apparatus 1 compares present char-
acteristic values to the characteristic monitoring appara-
tus 1 selected before by processing the current informa-
tion data and the characteristic monitoring apparatus 1
by the processor 2. If the patient does not satisfy the entry
conditions the characteristic monitoring apparatus 1 can
inform the patient thereof and / or suggest action options.
[0046] The characteristic monitoring apparatus 1 may
allow automatic optimisation of the characters which can
thus be adapted to the relevant event. For this the appa-
ratus 1 can perform an analysis of the same or similar
events and its event-related characteristics in the past.
If the patient has implemented an event in which all entry
criteria were fulfilled in a past event but the patient does
not exhibited a desired CGM value / course for a present
event, the apparatus 1 can re-optimise the character set-
ting or suggest changing the character settings to the
user.

[0047] It may also be provided for the characteristic
monitoring apparatus 1 to warn the user if in the case of
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an event the entry parameters were not fulfilled in the
past or there were no adherence conditions, also result-
ing in an undesirable CGM value / course. The direct
consequence of incorrect behaviour can thus be pointed
out to the user by signalling the user through the display
device 3.

[0048] In addition or as an alternative, the character-
istic monitoring apparatus 1 recognise the action patterns
of a user and thereby automatically remind the user of
pending events. For example if the patient regularly en-
gages in a sport in the morning, the system can remind
the user of the pending event in good time. If the user
confirms the event the entry criteria are then checked.
[0049] Furthermore the user can select an event con-
taining predetermined entry and adherence criteria that
are event-specific. For example the slope and value of
the CGM curve must lie within predefined limits if a certain
sporting activity is planned. In addition these criteria can,
as described, be adapted and optimised through an anal-
ysis of the same events in the past. If, for example, the
blood glucose level falls too sharply during an event, e.g.
morning jogging, even though the patient has fulfilled all
the event-specific characteristics, the apparatus 1 can
automatically carry out a correction of the parameter set-
tings. For example, the limit value for the absolutely
measured glucose value and/ or the range of parameters
describing a glucose progression such as slope can be
adapted or suggested for adaptation by a user informa-
tion on the display device 3.

[0050] Forexample, the user can enter the event"long
car journey" to check whether the current metabolic sit-
uation of the user allows safe driving. Via the input device
4, the data interface and / or the sensor input 7 and / or
fromthe memory 5, the processor 2 receives data related
to the user’s current situation. The processor 2 will proc-
ess such current data and check it against the event-
specific characteristics related to the event which shall
be started by the user (entry criterion). In another sce-
nario, the user may request characteristic monitoring ap-
paratus 1 to set safe limit values for the metabolic char-
acteristics for the duration (course) of the journey and to
continuously monitor that they are being adhered to (ad-
herence criterion).

[0051] The result of the safety check can be given to
the user as a "starting signal" that it is now safe to start
the selected activity. Alternatively the proposed system
can acknowledge to the user that his/her metabolic situ-
ation is currently in a "safe range". If the user combines
several overlapping events the system can follow these
but only if there have been suitable measurements in the
past.

[0052] Further measures signalled to the user, e.g.
through the display device 3, can include: indication to
have suitable snacks available for the journey, automatic
alarms to take breaks with meals, information on how
insulin doses should be adjusted, warning that the quality
of the current CGM value does now allow further evalu-
ation and a CGM measurement with SMBG (Self-Moni-
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toring Blood Glucose) for new calibration is urgently re-
quired, warning information about how the current met-
abolic situation must be corrected before starting on the
car journey etc. The SMBG measurement is done for
calibration. Following, the CGM measurement may be
continued. In the course of CGM at least about every five
minutes a measured blood glucose value may be provid-
ed.

[0053] In addition to the above request as to whether
a car journey can now be started, the characteristic mon-
itoring apparatus 1 may be configured to provide auto-
mated support in a pre-event time period. For example,
if the user enters into the apparatus 1 in the morning that
alonger car journey is planned in the afternoon, the char-
acteristic monitoring apparatus 1 provides information
about sensible preparatory measures and can adjust limit
values so that at the start of the event "car journey" the
metabolic situation can be set to the optimum situation
for continuous monitoring for this use, e.g. by recom-
mending meals, more frequent administration of smaller
quantities of insulin, and / or calibration of the CGM sys-
tem if the current quality is not sufficient.

[0054] In another embodiment, a mode of retrospec-
tive analysis of events is implemented by the character-
istic monitoring apparatus 1. In the mode, a stored CGM
sequence may be analysed. Here, the set of character-
istics used at that time, for example, entry criterion and
/ or adherence criterion can be checked and any adap-
tions for the individual framework conditions of the user
carried out and general optimisation of the typical setting
values for future similarly stored applications can take
place. The retrospective evaluation thus also provides
correlation between used entry and adherence criteria
and the percentage of successfully completed events
used as the forecast basis for planning future events. For
example, in case of periodically recurring events such as
a morning exercise the apparatus 1 may automatically
recognises and set optimum marginal conditions based
on the assumption "as always the user carries out his
sporting activity at 07:30 in the morning". In cases of
doubt this is automatically queried with the user.

[0055] ReferringtoFig.4 to 8, continues blood glucose
curves are shown in dependence on time for different
situations. In addition, insulin medication (IU) and carbo-
hydrate intake (g) are indicated referring to labels on the
upper right hand side and the lower right hand side, re-
spectively.

[0056] In the Fig. 4 to 8, curve A represents the con-
tinues blood glucose curve progression until "present”,
curve A* represents an expected curve progression or
trend of the continues blood glucose for a future time
period, e.g. the next hour, curves C1, C2 represent an
upper and an lower limit for the continues blood glucose
in case of the event "exercise", and curves D1, D2 rep-
resent an upper and an lower limit for the continues blood
glucose in case of the event "car driving". For the em-
bodiments shown, curve A* was determined by a linear
extrapolation. Other methods known as such may be ap-
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plied for determining an expected or predicted curve pro-
gression / trend.

[0057] Fig. 4 shows a present situation as follows: last
insulin medication (IU; A min): 12; -120; and last carb
intake (g; A min): 54; -120, current blood glucose level
(100 mg / dl), expected blood glucose value change (A
mg / dl): -40,0; course (A min): 60,0; and therefore blood
glucose value trend (mg / dl / min): -0,67. Based on such
present characteristics curve A* is determined.

[0058] There are two event-specific characteristic set-
tings related to an event "exercise" (curves C1, C2) and
event "car driving" (curves D1, D2), respectively. In the
process of the safety check it will be concluded that in
view of the present characteristics including the expected
curve progression A* both events are not allowed for the
user as the expected curve progression A* leaves bor-
ders (limits) indicated by the curves C1, C2 and D1, D2.
Therefore, the characteristic monitoring apparatus 1 will
output information to the user through the display device
3 which indicates that the user is not allowed to start the
events characterized by the setting checked.

[0059] Fig. 5 and 6 show other present situations as
follows. Referring to Fig. 5, the following present charac-
teristics are derived from the curve A of the continuously
measured blood glucose values: last insulin medication
(IU; A min): 12; -120; and last carb intake (g; A min): 54;
-120, current blood glucose level (100 mg/ dl), expected
blood glucose value change (A mg/dl): 0; course (A min):
60,0; and therefore blood glucose value trend (mg / dl /
min): 0. Curve A* determined based on such present
characteristics is compared to the event-specific charac-
teristics setting for the event "car driving" (curves D1,
D2). The characteristic monitoring apparatus 1 will inform
the user that event starting is allowed.

[0060] Referring to Fig. 6, the following present char-
acteristics are determined from the curve of the contin-
uously measured blood glucose values: last insulin med-
ication (IU; A min): 12; -120; and last carb intake (g; A
min): 36; -60, current blood glucose level (145 mg / dl),
expected blood glucose value change (A mg / dl): 50,0;
course (A min): 60,0, and therefore blood glucose value
trend (mg / dl / min): 0,83. Curve A* determined based
on such presentcharacteristics is compared to the event-
specific characteristics setting for the event "car driving"
(curves D1, D2). Again, the characteristic monitoring ap-
paratus 1 will inform the user that event starting is al-
lowed.

[0061] Referring to Fig. 7 and 8, cases are shown for
which present characteristics related to the user will not
or do no longer fulfill that event-specific characteristic
settings. After processing the information, the character-
istic monitoring apparatus 1 will be signalling the user
properly by outputting helping resp. warning information.
[0062] Fig. 7 refers to the situation that an event "ex-
ercise" shall start in 60 minutes (min).

[0063] The following present characteristics are pro-
vide (curve A): last insulin medication (IU; A min): 12;
-60; and last carb intake (g; A min): 54; -120, current

10

15

20

25

30

35

40

45

50

55

blood glucose level (180 mg/dl), expected blood glucose
value change (A mg / dl): -100,0; course (A min): 60,0;
and therefore blood glucose value trend (mg/dl/min):
-1,67. This has to be matched to the event-specific char-
acteristic setting (curves C1, C2). In this case the char-
acteristic monitoring apparatus 1 will be signalling the
user a helping information by proposing, for example, a
carb intake of 36 g. A graphical representation of this is
provided by a column H in Fig. 7. The characteristic mon-
itoring apparatus 1 may automatically start another safety
check a few minutes before the proposed event starting.
Thereby, prior to the proposed event starting, it will be
checked whether the proposed carb intake will result in
the expected change of the event specific characteristics.
[0064] Fig. 8 refers to the situation of having an event
"exercise" started 60 min before. The following current
characteristics are provided: last insulin medication (1U;
A min): 12; -180; and last carb intake (g; A min): 36; -120,
current blood glucose level (140 mg/dl), expected blood
glucose value change (mg / dl): -50,0; course (A min):
60,0; and therefore blood glucose value trend (mg /dl /
min): -0,83. This is matched to the event-specific char-
acteristic settings (curves C1, C2). In this case the char-
acteristic monitoring apparatus 1 will be signalling a
warning signal including a helping information by propos-
ing a carb intake of 24 g. A graphical representation of
this is provided by a column H in Fig. 8.

Claims

1. A method for characteristic monitoring in conjunction
with amode of continuously measured blood glucose
values, in a monitor apparatus provided with a proc-
essor (2), amemory (5), a data interface (6), an input
device (4), and a signaling device (3), the method
comprising:

- providing, on the signaling device (3), a menu
to a user of the monitor apparatus, the menu
comprising a first event, to which a first set of
event specific characteristics of a continuous
blood glucose monitoring is assigned, and asec-
ond event, which is different from the first event
and to which a second set of event specific char-
acteristics of the continuous blood glucose mon-
itoring is assigned, the second set of event spe-
cific characteristics being different from the first
set of event specific characteristics,

- receiving user input data via the input device
(4), the user input data comprising event selec-
tion data selecting the first event for which a
starting first set of event specific characteristics
is provided in the memory (5),

- providing the first set of event specific charac-
teristics in the processor,

- receiving blood glucose value data comprising
continuously measured blood glucose values by
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the processor (2),

- providing the blood glucose value data and /
or characteristic values derived from the blood
glucose value data to the processor (2),

- performing a safety check by comparing the
first set of event specific characteristics to
present characteristics of the continuous blood
glucose monitoring derived from the blood glu-
cose value dataand/orthe characteristic values
by the processor (2),

- generating by the processor (2) a warning sig-
nal indicating one of an event activity related to
the first event shall not be started and an event
activity related to the first event and started be-
fore shall not be continued, if one or more of the
present characteristics do not match the as-
signed characteristic from the first set of event
specific characteristics, otherwise generating a
safety signal, and

- outputting an output signal according to the
warning signal or the safety signal by the sign-
aling device (3), the output signal comprising at
least one of a visual signal and an acoustic sig-
nal.

Method according to claim 1, wherein for atleast one
of the first set of event specific characteristics and
the second set of event specific characteristics the
user input data comprises event definition data de-
fining or redefining on or more characteristics from
the first set of event specific characteristics.

Method according to one of the preceding claims,
wherein, at least with respect to the first set of event
specific characteristics, the processor (2) is imple-
menting a self-learning procedure by analyzing
former events and / or current events and adjusting
one or more characteristics from the first set of event
specific characteristics.

Method according to one of the preceding claims,
wherein at least one of first set of event specific char-
acteristics and the second set of event specific char-
acteristics is provided with a set of weighted event
specific characteristics.

Method according to one of the preceding claims,
wherein the steps of performing the safety check,
generating the warning / safety signal and providing
the output signal are repeated by the processor (2)
after receiving a user input indicating that the event
activity related to the first event was started.

Method according to one of the preceding claims,
wherein, in case of generating the warning signal, a
help signal is generated by the processor (2) and
outputted by the signaling device (3), the help signal
providing information about proposed user action

10

15

20

25

30

35

40

45

50

55

10.

1.

aiming at matching of the present characteristics with
the assigned characteristic from the first set of event
specific characteristics.

Method according to claim 6, wherein, after the help
signal was outputted, a follow-up safety check is per-
formed.

Method according to claim 7, wherein the follow-up
safety check is performed prior to the event activity
related to the first event is started.

Method according to one of the preceding claims,
wherein at least one of first set of event specific char-
acteristics and the second set of event specific char-
acteristics comprises one or more characteristics se-
lected from the following group: blood glucose value
from a continuous measurement, trend or slope of a
continuous blood glucose monitoring curve, time to
event, time of insulin medication, insulin medication
information, food intake time, and food intake infor-
mation.

A computer program product, preferably stored on
a storage medium and configured to perform the
method according to one of the preceding claims dur-
ing operation on a data processing device.

A monitor apparatus for safety characteristic moni-
toring in conjunction with a mode of continuously
measured blood glucose values, the apparatus com-
prising a processor (2), a memory (5), a data inter-
face (6), an input device (4), and a signaling device
(3), and the processor (2) being configured to per-
form the following steps:

- providing, on the signaling device (3), a menu
to a user of the monitor apparatus, the menu
comprising a first event, to which a first set of
event specific characteristics of a continuous
blood glucose monitoring is assigned, and asec-
ond event, which is different from the first event
and to which a second set of event specific char-
acteristics of the continuous blood glucose mon-
itoring is assigned, the second set of event spe-
cific characteristics being different from the first
set of event specific characteristics,

- receiving user input data via the input device
(4), the user input data comprising event selec-
tion data selecting the first event for which a
starting first set of event specific characteristics
is provided in the memory (5),

- providing the first set of event specific charac-
teristics,

- receiving blood glucose value data comprising
continuously measured blood glucose values,
- receiving the blood glucose value data and /
or characteristic values derived from the blood
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glucose value data,

- performing a safety check by comparing the
first set of event specific characteristics to
present characteristics of the continuous blood
glucose monitoring derived from the blood glu-
cose value data and / or the characteristic val-
ues,

- generating a warning signal indicating one of
an event activity related to the first event shall
not be started and an event activity related to
the first event and started before shall not be
continued, if one or more of the present charac-
teristics do not match the assigned characteris-
tic from the first set of event specific character-
istics, otherwise generating a safety signal, and
- providing the warning signal or the safety signal
to the signaling device (3) for outputting an out-
put signal according to the warning signal or the
safety signal by the signaling device (3), the out-
put signal comprising at least one of a visual
signal and an acoustic signal.

Patentanspriiche

1.

Verfahren zum Uberwachen von Charakteristiken in
Verbindung mit einem Modus von kontinuierlich ge-
messenen Blutzuckerwerten in einer Uberwa-
chungsvorrichtung, die mit einem Prozessor (2), ei-
nem Speicher (5), einer Datenschnittstelle (6), einer
Eingabevorrichtung (4) und einer Signalisiervorrich-
tung (3) ausgestattet ist, wobei das Verfahren um-
fasst:

- Bereitstellen, an der Signalisiervorrichtung (3),
eines Menis fiir einen Benutzer der Uberwa-
chungsvorrichtung, wobei das Meni ein erstes
Ereignis, dem ein erster Satz von ereignisspe-
zifischen Charakteristiken einer kontinuierli-
chen Blutzuckerliiberwachung zugeordnet ist,
und ein zweites Ereignis umfasst, das von dem
ersten Ereignis verschieden ist und dem ein
zweiter Satz von ereignisspezifischen Charak-
teristiken des kontinuierlichen Blutzuckertber-
wachens zugeordnet ist, wobei der zweite Satz
von ereignisspezifischen Charakteristiken von
dem ersten Satz von ereignisspezifischen Cha-
rakteristiken verschieden ist,

- Empfangen von Benutzereingabedaten Uber
die Eingabevorrichtung (4), wobei die Benutze-
reingabedaten Ereignisauswahldaten umfas-
sen, die das erste Ereignis auswahlen, fiir das
ein erster Anfangssatz von ereignisspezifischen
Charakteristiken im Speicher (5) bereitgestellt
wird,

- Bereitstellen des ersten Satzes von ereignis-
spezifischen Charakteristiken im Prozessor,

- Empfangen von Blutzuckerwertdaten, die kon-
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tinuierlich gemessene Blutzuckerwerte umfas-
sen, durch den Prozessor (2),

- Bereitstellen der Blutzuckerwertdaten
und/oder charakteristischen Werten, die von
den Blutzuckerwertdaten abgeleitet werden,
zum Prozessor (2)

- Durchflihren einer Sicherheitspriifung durch
Vergleichen des ersten Satzes ereignisspezifi-
schen Charakteristiken mit vorliegenden Cha-
rakteristiken des kontinuierlichen BlutzuckerU-
berwachens, die von den Biutzuckerwertdaten
und/oder den charakteristischen Werten abge-
leitet werden, durch den Prozessor (2)

- Erzeugen, durch den Prozessor (2), eines
Warnsignals, das darauf hinweist, dass entwe-
der eine Ereignisaktivitat, die mitdem ersten Er-
eignis verbunden ist, nicht beginnen soll oder
eine Ereignisaktivitat, die mit dem ersten Ereig-
nis verbunden ist und vorher beginnt, nicht fort-
gesetzt werden soll, wenn eine oder mehrere
der vorliegenden Charakteristiken der zugeord-
neten Charakteristik vom ersten Satz ereignis-
spezifischer Charakteristiken nicht entspricht,
sonst Erzeugen eines Sicherheitssignals und

- Ausgeben eines Ausgabesignals gemaR dem
Warnsignal oder dem Sicherheitssignal durch
die Signalisiervorrichtung (3), wobeidas Ausga-
besignal mindestens eines von einem visuellen
Signal und einem akustischen Signal umfasst.

Verfahren nach Anspruch 1, wobei, fiir mindestens
einen des ersten Satzes von ereignisspezifischen
Charakteristiken und des zweiten Satzes von ereig-
nisspezifischen Charakteristiken die Benutzereinga-
bedaten Ereignisdefinitionsdaten umfassen, die ei-
ne oder mehrere Charakteristiken aus dem ersten
Satz ereignisspezifischen Charakteristiken definie-
ren oder erneut definieren.

Verfahren nach einem der vorhergehenden Anspri-
che, wobei, zumindest beziiglich des ersten Satzes
von ereignisspezifischen Charakteristiken, der Pro-
zessor (2) eine Selbstlernprozedur durch Analysie-
ren friherer Ereignisse und/oder momentaner Er-
eignisse und Anpassen einer oder mehrerer Cha-
rakteristiken aus dem ersten Satz von ereignisspe-
zifischen Charakteristiken ausfihrt.

Verfahren nach einem der vorhergehenden Anspri-
che, wobei mindestens einer von dem ersten Satz
von ereignisspezifischen Charakteristiken und dem
zweiten Satz von ereignisspezifischen Charakteris-
tiken mit einem Satz von gewichteten ereignisspe-
zifischen Charakteristiken versehen wird.

Verfahren nach irgendeinem der vorhergehenden
Anspriiche, wobei die Schritte des Durchfiihrens der
Sicherheitsprifung, des Erzeugens des Warn-/Si-
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cherheitssignals und des Bereitstellens des Ausga-
besignals durch den Prozessor (2) wiederholt wer-
den, nachdem eine Benutzereingabe erhalten wor-
den ist, die darauf hinweist, dass die Ereignisaktivi-
tat, die mit dem ersten Ereignis verbunden ist, be-
gonnen hat.

Verfahren nach einem der vorhergehenden Ansprii-
che, wobeiim Falle des Erzeugens des Warnsignals,
ein Hilfssignal durch den Prozessor (2) erzeugt und
durch die Signalisiervorrichtung (3) ausgegeben
wird, wobei das Hilfssignal Informationen Uber vor-
geschlagene BenutzermalRnahmen bereitstellt, die
auf das Abgleichen der vorliegenden Charakteristi-
ken mit der zugeordneten Charakteristik vom ersten
Satz von ereignisspezifischen Charakteristiken ab-
zielen.

Verfahren nach Anspruch 6, wobei, nachdem das
Hilfssignal ausgegeben worden ist, eine Sicherheits-
nachprifung ausgefiihrt wird.

Verfahren nach Anspruch 7, wobei die Sicherheits-
nachprifung ausgefiihrt wird, bevor die Ereignisak-
tivitat, die mit dem ersten Ereignis verbundeniist, be-
gonnen wird.

Verfahren nach einem der vorhergehenden Anspri-
che, wobei mindestens einer von dem ersten Satz
von ereignisspezifischen Charakteristiken und dem
zweiten Satz von ereignisspezifischen Charakteris-
tiken eine oder mehrere Charakteristiken umfasst,
ausgewahlt aus der folgenden Gruppe: Blutzucker-
wert aus einer kontinuierlichen Messung, Tendenz
oder Steigung einer Kurve des kontinuierlichen Blut-
zuckerliberwachens, Zeit bis zum Ereignis, Zeit der
Insulinmedikation, Insulinmedikationsinformatio-
nen, Nahrungsaufnahmezeit und Nahrungsaufnah-
meinformationen.

Computerprogrammprodukt, das vorzugsweise in
einem Speichermedium gespeichert und eingerich-
tet ist, das Verfahren nach einem der vorhergehen-
den Anspriiche wahrend des Arbeitens in einer Da-
tenverarbeitungsvorrichtung auszufiihren.

Uberwachungsvorrichtung zum Uberwachen von Si-
cherheitscharakteristiken in Verbindung mit einem
Modus von kontinuierlich gemessenen Biutzucker-
werten, wobei die Vorrichtung einen Prozessor (2),
einen Speicher (5), eine Datenschnittstelle (6), eine
Eingabevorrichtung (4) und eine Signalisiervorrich-
tung (3) umfasst und wobei der Prozessor (2) zum
Ausfuhren der folgenden Schritte konfiguriert ist:

- Bereitstellen, an der Signalisiervorrichtung (3),
eines Menis fiir einen Benutzer der Uberwa-
chungsvorrichtung, wobei das Meni ein erstes
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Ereignis, dem ein erster Satz von ereignisspe-
zifischen Charakteristiken einer kontinuierli-
chen Blutzuckeriiberwachung zugeordnet ist,
und ein zweites Ereignis umfasst, das von dem
ersten Ereignis verschieden ist und dem ein
zweiter Satz von ereignisspezifischen Charak-
teristiken des kontinuierlichen Blutzuckeruber-
wachens zugeordnet ist wobei der zweite Satz
von ereignisspezifischen Charakteristiken von
dem ersten Satz von ereignisspezifischen Cha-
rakteristiken verschieden ist,

- Empfangen von Benutzereingabedaten Uber
die Eingabevorrichtung (4), wobei die Benutze-
reingabedaten Ereignisauswahidaten umfas-
sen, die das erste Ereignis auswahlen, fiir das
ein erster Anfangssatz von ereignisspezifischen
Charakteristiken im Speicher (5) bereitgestellt
wird,

- Bereitstellen des ersten Satzes ereignisspezi-
fischer Charakteristiken,

- Empfangen von Blutzuckerwertdaten, die kon-
tinuierlich gemessene Blutzuckerwerte umfas-
sen,

- Empfangen von Blutzuckerwertdaten und/oder
charakteristischen Werten, die von den Blutzu-
ckerwertdaten abgeleitet werden,

- Durchflihren einer Sicherheitsprifung durch
Vergleichen des ersten Satzes von ereignisspe-
zifischen Charakteristiken mit vorliegenden
Charakteristiken des kontinuierlichen Blutzu-
ckeritiberwachens, die von den Blutzuckerwert-
daten und/oder den charakteristischen Werten
abgeleitet werden,

- Erzeugen eines Warnsignals, das darauf hin-
weist, dass entweder eine Ereignisaktivitat, die
mit dem ersten Ereignis verbunden ist, nicht be-
ginnen soll oder eine Ereignisaktivitat, die mit
dem ersten Ereignis verbunden ist und vorher
begonnen hat, nicht fortgesetzt werden soll,
wenn eine oder mehrere der vorliegenden Cha-
rakteristiken der zugeordneten Charakteristik
vom ersten Satz von ereignisspezifischen Cha-
rakteristiken nichtentspricht, sonst Erzeugen ei-
nes Sicherheitssignals und

- Bereitstellen des Warnsignals oder des Sicher-
heitssignals zu der Signalisiervorrichtung (3)
zum Ausgeben eines Ausgabesignals gemaf
dem Warnsignal oder dem Sicherheitssignal
durch die Signalisiervorrichtung (3), wobei das
Ausgabesignal mindestens eines von einem vi-
suellen Signal und einem akustischen Signal
umfasst.

Revendications

Procédé de surveillance de caractéristiques conjoin-
tement a un mode de mesure en continu de valeurs
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de glycémie, dans un appareil de surveillance doté
d’un processeur (2), d'une mémoire (5), d’'une inter-
face de données (6) ; d’un dispositif d’entrée (4), et
d'un dispositif de signalisation (3), le procédé
comprenant :

- la fourniture, sur le dispositif de signalisation
(3), d’'un menu a un utilisateur de I'appareil de
surveillance, le menu comprenant un premier
événement, auquel un premier ensemble de ca-
ractéristiques spécifiques d’événement d’un
surveillance de glycémie en continu est attribué,
et un second événement, qui est différent du
premier événement et auquel un second en-
semble de caractéristiques spécifiques d’éveé-
nement du surveillance de glycémie en continu
est attribué, le second ensemble de caractéris-
tiques spécifiques d’événement étant différent
du premier ensemble de caractéristiques spéci-
figues d’événement,

- laréception de données d’entrée utilisateur via
le dispositif d’entrée (4), les données d’entrée
utilisateur comprenant des données de sélec-
tion d’événement sélectionnant le premier évé-
nement pour lequel un premier ensemble de dé-
part de caractéristiques spécifiques d’événe-
ment est fourni dans la mémoire (5),

- la fourniture du premier ensemble de caracté-
ristiques spécifiques d’événement dans le pro-
cesseur,

- la réception de données de valeurs de glycé-
mie comprenant des valeurs de glycémie me-
surées en continu par le processeur (2),

- la fourniture des données de valeurs de glycé-
mie et/ou des valeurs de caractéristiques déri-
vées des données de valeurs de glycémie au
processeur (2),

- ’exécution d’une contréle de sécurité par com-
paraison du premier ensemble de caractéristi-
ques spécifiques d’événement aux caractéristi-
ques présentes du surveillance de glycémie en
continu dérivées des données de valeurs de gly-
cémie et/ou des valeurs de caractéristiques par
le processeur (2),

- la génération par le processeur (2) d’un signal
d’avertissement indiquant 'un d’une activité
d’événement liée au premier événement ne doit
pas commencer et une activité d’événement lié
au premier événement et commencée aupara-
vant ne doit pas se poursuivre, si une ou plu-
sieurs des caractéristiques présentes ne corres-
pondent pas a la caractéristique attribuée du
premier ensemble de caractéristiques spécifi-
ques d’événement, sinon générant un signal de
sécurité, et

- la sortie d’'un signal de sortie en fonction du
signal d’avertissement ou du signal de sécurité
par le dispositif de signalisation (3), le signal de
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sortie comprenant au moins 'un d’un signal vi-
suel et d’un signal acoustique.

Procédé selon la revendication 1, dans lequel pour
au moins I'un du premier ensemble de caractéristi-
ques spécifiques d’événement et du second ensem-
ble de caractéristiques spécifiques d’événement les
données d’entrée utilisateur comprennent des don-
nées de définition d’événement définissant ou redé-
finissant une ou plusieurs caractéristiques du pre-
mier ensemble de caractéristiques spécifiques
d’événement.

Procédé selon I'une des revendications précéden-
tes, dans lequel, au moins par rapport au premier
ensemble de caractéristiques spécifiques d’événe-
ment, le processeur (2) met en oeuvre une procé-
dure d’auto-apprentissage par analyse d’événe-
ments passés et/ou d’événements actuels et ajuste
une ou plusieurs caractéristiques du premier ensem-
ble de caractéristiques spécifiques d’événement.

Procédé selon I'une des revendications précéden-
tes, danslequel a au moins I'un du premier ensemble
de caractéristiques spécifiques d’événement et du
second ensemble de caractéristiques spécifiques
d’événement est fourni un ensemble de caractéris-
tiques spécifiques d’événement pondérées.

Procédé selon I'une des revendications précéden-
tes, dans lequel les étapes de réalisation de la con-
trole de sécurité, de la génération du signal d’aver-
tissement/de sécurité et de la fourniture du signal de
sortie sont répétées par le processeur (2) apres la
réception d’'une entrée utilisateur indiquant que l'ac-
tivité d’événementliée au premier événementacom-
mence.

Procédé selon I'une des revendications précéden-
tes, dans lequel, dans le cas de la génération du
signal d’avertissement, un signal d’aide est généré
par le processeur (2) et émis par le dispositif de si-
gnalisation (3), le signal d’aide fournissant des infor-
mations relatives a une action utilisateur proposée
visant a faire correspondre les caractéristiques pré-
sentes avec les caractéristiques attribuées du pre-
mier ensemble de caractéristiques spécifiques
d’événement.

Procédé selon larevendication 6, dans lequel, aprés
I’émission du signal d’aide, un contréle de sécurité
de suivi est réalisé.

Procédé selon larevendication 7, dans lequel le con-
tréle de sécurité de suivi est réalisé avant le début

de l'activité d’événementliée au premier événement.

Procédé selon I'une des revendications précéden-
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tes, dans lequel au moins I'un du premier ensemble
de caractéristiques spécifiques d’événement et du
second ensemble de caractéristiques spécifiques
d’événement comprend une ou plusieurs caractéris-
tiques sélectionnées dans le groupe suivant : valeur
de glycémie d’une mesure en continu, tendance ou
pente d’'une courbe de surveillance de la glycémie
en continu, délai avant 'événement, moment de la
prise d’'insuline, informations relatives a la prise d’in-
suline, moment d’apport alimentaire, etinformations
relatives a I'apport alimentaire.

Produit programme informatique, de préférence
stocké sur un support de stockage et configuré pour
réaliser le procédé selon I'une quelconque des re-
vendications précédentes pendant le fonctionne-
ment sur un dispositif de traitement des données.

Appareil de surveillance pour la surveillance de ca-
ractéristiques de sécurité conjointement a un mode
de mesure en continu des valeurs de glycémie, I'ap-
pareil comprenant un processeur (2), une mémoire
(5), une interface de données (6) ; un dispositif d’en-
trée (4), et un dispositif de signalisation (3), et le pro-
cesseur (2) étant configuré pour réaliser les étapes
suivantes :

- la fourniture, sur le dispositif de signalisation
(3), d’'un menu a un utilisateur de I'appareil de
surveillance, le menu comprenant un premier
événement, auquel un premier ensemble de ca-
ractéristiques spécifiques d’événement d’un
surveillance de glycémie en continu est attribué,
et un second événement, qui est différent du
premier événement et auquel un second en-
semble de caractéristiques spécifiques d’évé-
nement du surveillance de glycémie en continu
est attribué, le second ensemble de caractéris-
tiques spécifiques d’événement étant différent
du premier ensemble de caractéristiques spéci-
figues d’événement,

- laréception de données d’entrée utilisateur via
le dispositif d’entrée (4), les données d’entrée
utilisateur comprenant des données de sélec-
tion d’événement sélectionnant le premier évé-
nement pour lequel un premier ensemble de dé-
part de caractéristiques spécifiques d’événe-
ment est fourni dans la mémoire (5),

- la fourniture du premier ensemble de caracté-
ristiques spécifiques d’événement,

- la réception de données de valeurs de glycé-
mie comprenant des valeurs de glycémie me-
surées en continu,

- la réception des données de valeurs de glycé-
mie et/ou des valeurs de caractéristiques déri-
vées des données de valeur de glycémie,

- la réalisation d’'une contrdle de sécurité par
comparaison du premier ensemble de caracté-
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24

ristiques spécifiques d’événement aux caracté-
ristiques présentes du surveillance de glycémie
en continu dérivées des données de valeurs de
glycémie et/ou des valeurs caractéristiques,

- la génération d’un signal d’avertissement indi-
quant I'un qu’une activité d’événement liée au
premier événement ne doit pas commencer et
qu’une activité d’événement lié au premier évé-
nement et commencé auparavant ne doit pas
se poursuivre, si une ou plusieurs des caracté-
ristiques présentes ne correspondent pas a la
caractéristique attribuée du premier ensemble
de caractéristiques spécifiques d’événement,
sinon générant un signal de sécurité, et

- la fourniture du signal d’avertissement ou du
signal de sécurité au dispositif de signalisation
(3) pour I’émission d’un signal de sortie en fonc-
tion du signal d’avertissement ou du signal de
sécurité par le dispositif de signalisation (3), le
signal de sortie comprenant au moins I'un d’'un
signal visuel et d’un signal acoustique.
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