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(57) Abrégé/Abstract:

The present disclosure refers to a computer-implemented method for analyzing glucose monitoring data indicative of a glucose
level in a bodily fluid, comprising: receiving first glucose monitoring data representing a plurality of first glucose monitoring signals
each indicative of a glucose level in a bodily fluid at a measurement time, the first glucose monitoring signals detected in one or
more glucose measurement time periods over a first monitoring time period of a continuous glucose monitoring, the first monitoring
time period being less than or equal to 24 hours; determining, from the first glucose monitoring data, first range events comprising
at least one first range event selected from the following group: a normal glucose level event, a hyperglycaemia event, and a
hypoglycaemia event; determining, for the at least one first range event, a number of first range events indicating how often the at
least one first range event is determined for the first monitoring time period; providing a first minimum total measurement time
period, the first minimum total measurement time period being shorter in time than the first monitoring time period; generating first
display data representing, for the at least one first range event, the number of first range events in a graphical representation, if the
one or more glucose measurement time periods sum up to at least the first minimum total measurement time period; and
outputting the first display data through the display device. Further, a portable device and a non-transitory computer readable
medium are provided.
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(57) Abstract: The present disclosure refers to a computer-implemented method for analyzing glucose monitoring data indicative of a
glucose level in a bodily fluid, comprising: receiving first glucose monitoring data representing a plurality of first glucose monitoring
signals each indicative of a glucose level in a bodily fluid at a measurement time, the first glucose monitoring signals detected in one or
more glucose measurement time periods over a first monitoring time period of a continuous glucose monitoring, the first monitoring time
period being less than or equal to 24 hours; determining, from the first glucose monitoring data, first range events comprising at least
one first range event selected from the following group: a normal glucose level event, a hyperglycaemia event, and a hypoglycaemia
event; determining, for the at least one first range event, a number of first range events indicating how often the at least one first range
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event is determined for the first monitoring time period; providing a first minimum total measurement time period, the first minimum
total measurement time period being shorter in time than the first monitoring time period; generating first display data representing, for
the at least one first range event, the number of first range events in a graphical representation, if the one or more glucose measurement
time periods sum up to at least the first minimum total measurement time period; and outputting the first display data through the display
device. Further, a portable device and a non-transitory computer readable medium are provided.
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A computer-implemented method and a portable device for analyzing glucose
monitoring data indicative of a glucose level in a bodily fluid,

and a computer program product

The present disclosure relates to computer-implemented method and a portable device for
analyzing glucose monitoring data indicative of a glucose level in a bodily fluid, and a com-
puter program product.

Background

Glucose monitoring helps people with diabetes manage the disease and avoid its associated
problems. A person can use the results of glucose monitoring to make decisions about food,
physical activity, and medications. A common way to check glucose level is performing dis-
continuous monitoring. Such checking usually involves pricking a fingertip with an automatic
lancing device to obtain a blood sample and then using a glucose meter to measure the
blood sample's glucose level. Such monitoring may also be referred to as spot monitoring.

As an alternative or in addition continuous glucose monitoring (CGM) may be applied. A sys-
tem for CGM may use a body sensor inserted under the skin to check glucose levels. The
sensor stays in place for several days to weeks and then must be replaced. A transmitter
sends information about an analyte value or level indicative of the glucose level (e.g., via
wireless data transmission) from the sensor to a monitor device. The user may check blood

samples with a glucose meter to calibrate the devices.

Patients with diabetes may be asked to perform a number of collections in an effort to diag-
nose a chronic DC or to optimize therapy. For example, diabetic patients may measure their
glucose level concurrently with various events that occur according to the patient’s lifestyle.
The events may or may not be correlated with or influence biomarkers of the chronic DC or
the optimization or therapy. However, the correlations between the events in the biomarkers
of the chronic DC can be difficult to identify. Methods and systems were proposed for visual-

izing correlations between glucose data and events.

Document US 2012 / 059673 A1 refers to a diabetes management system which selects
variable threshold parameters that are utilized in a report. A first low threshold glucose read-
ing and a first high threshold glucose reading for a before meal event timeframe are selected.
A second low threshold glucose reading and a second high threshold high glucose reading
are selected for an after meal event timeframe. The threshold readings are stored in a data-
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base. The diabetes data management system analyzes glucose behavior around meal
events. The system receives a plurality of glucose readings for a time period, receives a first
time range as a pre-meal analysis period for the first meal event and receives a second time
range as a post-meal analysis period for the first meal event. The system creates a graph
which highlights the pre-meal analysis period, the post-meal analysis period, and displays
the plurality of glucose readings for the time period.

Summary

It is an object to provide improved technologies for analyzing glucose monitoring data indica-
tive of a glucose level in a bodily fluid. According to an object, non-correct analysis of glu-
cose monitoring signals shall be avoided.

According to a further object, the technologies shall provided for a simple and efficient way
for analyzing continuous, quasi-real time monitoring data to provide the user with condensed

information for giving a simple and effective indication on the glycemic status of the user.

A computer-implemented method for analyzing glucose monitoring data indicative of a glu-
cose level in a bodily fluid is provided according to claim1. Further, a portable device for ana-
lyzing glucose monitoring data indicative of a glucose level in a bodily fluid is provided and a
non-transitory computer readable medium according to claims 13 and 14, respectively, are
provided. Alternative embodiments are disclosed in dependent claims.

According to an aspect, a computer-implemented method for analyzing glucose monitoring
data indicative of a glucose level in a bodily fluid is provided. The method, in a data pro-
cessing device provided with one or more processors and connected to a display device, is
comprising: receiving first glucose monitoring data representing a plurality of first glucose
monitoring signals each indicative of a glucose level in a bodily fluid at a measurement time,
the first glucose monitoring signals detected in one or more glucose measurement time peri-
ods over a first monitoring time period of a continuous glucose monitoring the first monitoring
time period being less than or equal to 24 hours; and determining, from the first glucose
monitoring data, first range events comprising at least one first range event selected from the
following group:
- a normal glucose level event which is determined, if the first glucose monitoring signals
are indicating a glucose level within a glucose level target range including an upper and a

lower target limit of the glucose level target range;
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- a hyperglycaemia event which is determined, if the first glucose monitoring signals are
indicating a glucose level above an upper glucose level limit, which is greater than the up-
per target limit; and

- a hypoglycaemia event which is determined, if the first glucose monitoring signals are
indicating a glucose level below a lower glucose level limit, which is lower than the lower

target limit.

The method is further comprising: determining, for the at least one first range event, a num-
ber of first range events indicating how often the at least one first range event is determined
for the first monitoring time period; providing a first minimum total measurement time period,
the first minimum total measurement time period being shorter in time than the first monitor-
ing time period; generating first display data representing, for the at least one first range
event, the number of first range events in a graphical representation, if the one or more glu-
cose measurement time periods sum up {o at least the first minimum total measurement time

period; and outputting the first display data through the display device.

According to a further aspect, a portable device for analyzing glucose monitoring data indica-
tive of a glucose level in a bodily fluid is provided. The portable device comprises a data pro-
cessing device provided with one or more processors and a display device. The data pro-
cessing device is configured for: receiving first glucose monitoring data representing a plu-
rality of first glucose monitoring signals each indicative of a glucose level in a bodily fluid at a
measurement time, the first glucose monitoring signals detected in one or more glucose
measurement time periods over a first monitoring time period of a continuous glucose moni-
toring the first monitoring time period being less than or equal to 24 hours; and determining,
from the first glucose monitoring data, first range events comprising at least one first range
event selected from the following group:

- a normal glucose level event which is determined, if the first glucose monitoring signals
are indicating a glucose level within a glucose level target range including an upper and a
lower target limit of the glucose level target range;

- a hyperglycaemia event which is determined, if the first glucose monitoring signals are
indicating a glucose level above an upper glucose level limit, which is greater than the up-
per target limit, and

- a hypoglycaemia event which is determined, if the first glucose monitoring signals are
indicating a glucose level below a lower glucose level limit, which is lower than the lower
target limit.
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The data processing device is further configured for the following: determining, for the at
least one first range event, a number of first range events indicating how often the at least
one first range event is determined for first monitoring time period; providing a first minimum
total measurement time period, the first minimum total measurement time period being
shorter in time than the first monitoring time period; and generating first display data repre-
senting, for the at least one first range event, the number of first range events in a graphical
representation, if the one or more glucose measurement time periods sum up to at least the
first minimum total measurement time period; and outputting the first display data through the
display. device.

Another aspect refers to a computer program product, preferably stored on a storage medi-
um and configured to perform a method for analyzing glucose monitoring data indicative of a

glucose level during operation on a portable device.

According to the aspects of the disclosure, continuous, quasi-real time monitoring data can
be analyzed in a simple and efficient way to provide the user with condensed information for
giving a simple and effective indication on the glycemic status of the user. Additionally, the
simple and efficient analysis allows functioning as a motivational tool to the user, since the

user can easily distinguish between good and bad glycemic control on a daily basis.

The method may further comprise the following: determining, from the first glucose monitor-
ing data, first range events comprising a plurality of first range events; determining, for each
of the plurality of first range events, the number of first range events indicating how often
each of the plurality of first range events is determined for first monitoring time period; and
displaying, for each of the plurality of first range events, the number of first range events in
the graphical representation, if the one or more glucose measurement time periods sum up
to at least the first minimum total measurement time period.

The generating of the first display data may comprise generating first display data represent-
ing, for the at least one first range event or each of the plurality of first range events, the
number of first range events in a graphical bar representation.

The generating of the first display data may comprise generating first display data represent-
ing, for the at least one first range event or each of the plurality of first range events, the
number of first range events in a graphical single element representation, for example, a
graphical single bar representation.



10

15

20

25

30

35

CA 03042837 2019-05-03

WO 2018/149872 PCT/EP2018/053669

The generating may comprise generating the first display data, if the one or more glucose
measurement time periods sum up to at least two hours or eighteen hours. The first minimum
total measurement time period may be greater than 5 minutes and less than 24. In further
embodiments, the first minimum total measurement time period may be greater than 2 hours,
5 hours, 8 hours, 10 hours, 12 hours, 14 hours or 18 hours to allow for sufficient statistics on

the number of first range events determination.

The monitoring time period may comprise a period of 24 hours. The first monitoring time pe-
riod may determine a day period. The graphical representation may be representing a day
summary. The first monitoring time period may correspond to a 24 hour period representing
a day period assigned to a date

The method may further comprise the following:

- receiving second glucose monitoring data representing one or more of second glucose
monitoring signals each corresponding to a blood glucose level measured in a blood sam-
ple at a measurement time, the one or more second glucose monitoring signals detected
at one or more points in time in a second monitoring time period of a blood glucose moni-
toring, the second monitoring time period being less than or equal to 24 hours;

- determining, from the second glucose monitoring data, second range events comprising at
least one second range event selected from the following group:

- a hyperglycaemia event which is determined, if the first glucose monitoring signals are
indicating a glucose level above an upper glucose level limit, which is greater than the
upper target limit; and

- a hypoglycaemia event which is determined, if the first glucose monitoring signals are
indicating a glucose level below a lower glucose level limit, which is lower than the low-
er target limit;

- determining, for the at least one second range event, a number of second range events
indicating, how often the at least one second range event is determined for the second
monitoring time period,

- generating second display data representing, for the at least one second range event, the
number of second range events in a further graphical representation; and

- outputting the second display data through the display device, if the one or more glucose
measurement time periods, in which the first glucose monitoring signals are detected, do

not sum up to at least the first minimum total measurement time period.
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The further graphical representation may be a graphical non-bar representation. In general,
the second display data may be representing a further graphical element different from a
graphical element provided by the first display data.

The method may further comprise providing a minimum range event time period indicating a
time period required for the at least one first range event and / or at least one second range
event to be determined as one of the range events; and determining, from the first / second
glucose monitoring data, the at least one first / second range event, if the at least one first /
second range event is matching the minimum range event time period. For example, the min-
imum range event time period may be five minutes, thereby, defining that a range event is
only displayed if the range event is determined to be present in the glucose monitoring sig-
nals for at least five minutes. In the graphical representation, the minimum range event time
period may be represented by a minimum graphical element length, for example, a minimum
relative sub-element length such as five percent or ten percent of the total graphical element
length displayed. In case of a graphical bar representation, the minimum range event time
period may be represented by a minimum bar element length, for example, a minimum rela-
tive sub-bar length such as five percent or ten percent of the total bar length displayed.

The group of first range events may further comprise an intermediate low event which is de-
termined, if the first glucose monitoring signals are indicating a glucose level above the lower
glucose level limit and below the upper target limit.

First display data sets each may be representing, for the at least one first range event or
each of the plurality of first range events, the number of first range events in a graphical rep-
resentation, if the one or more glucose measurement time periods sum up to at least the first
minimum total measurement time period, wherein each of the first display data sets is based
on first glucose monitoring data within the first monitoring time period representing a day
period assigned to a date and wherein the first display data sets are outputted through the
display device. The graphical representation may be a graphical bar representation.

The second display data sets each may be representing, for the at least one second range
event or each of the plurality of second range events, the number of second range events in
a further graphical representation, wherein each of the second display data sets is based on
second glucose monitoring data within the second monitoring time period representing a day

period assigned to a date and wherein the second display data sets are outputted through
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the display device. The further graphical representation may be a graphical non-bar repre-
sentation.

Far the first and second display data sets, each data set may be representing a day period
assigned to a date, wherein the first and second display data sets are outputted through the
display device.

The determining, from the first glucose monitoring data, of first range events, and the deter-
mining from the first glucose monitoring data a number of first range events indicating how
often the at least one first range event is determined for the first monitoring time period, and
the generating first display data representing the number of first range events in the graphical
representation, if the one or more glucose measurement time periods sum up to at least the
first minimum total measurement time period, may be performed and updated whenever first
glucose monitoring data measured continuously, in real-time is received within the first time

period. The graphical representation may be a graphical bar representation.

The method may further comprise the following: determining that, for the first glucose moni-
toring data, the one or more glucose measurement time periods sum up to at least the first
minimum total measurement time period within the first monitoring time period representing a
day period assigned to a date; and displaying, together with date display data representing
the date, third display data on the display device, the third display data indicating that, for the
day period assigned to the date, the one or more glucose measurement time periods sum up
to at least the first minimum total measurement time period. The date display data may be
indicating a numerical representation of the date. The third display data may comprise or
may be represented by a graphical element displayed in the proximity of the numerical rep-
resentation of the date on the display device. For example, another graphical bar or a graph-
ical line may be displayed, such as a grey bar or line. Alternative graphical elements may be
applied.

The sensor used in the continuous glucose monitoring (CGM) may be a disposable sensor
which may also referred to as single use sensor. The body worn sensor may be a sensor for
collecting in vivo sensor data. The body worn sensor may be a subcutaneous sensor for
measuring the glucose level in interstitial fluid.

The glucose monitoring may be performed by a medical monitoring system provided as a
CGM system.
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The portable device may receive the continuous monitoring data from a body worn sensor
via a wireless connection. Interface devices or modules for such wireless communication
may be operable under the Bluetooth, in particular the Bluetooth Low Energy Standard. For
initiation or starting of the sensor session, the sensor may be inserted subcutaneously. Then
the portable device and the body worn sensor unit are paired (specifically, at least exchange
of ID information).

The body worn sensor may be a sensor for collecting in vivo sensor data. The body worn
sensor may be a continuous monitoring sensor, specifically a continuous glucose monitoring
sensor configured to be provided in the interstitium. With regard to a glucose measurement
or monitoring, a glucose level or value may be determined by analyzing a blood sample via
continuous glucose monitoring via a fully or partially implanted sensor. In general, in the con-
text of CGM a glucose value or level in a bodily fluid may be determined. The analyte value
may be, e.g., subcutaneously measured in an interstitial fluid. CGM may be implemented as
a nearly real-time or quasi-continuous monitoring procedure frequently or automatically

providing / updating analyte values without user interaction.

The display device may be provided in the portable device. As an alternative, the display
device may be provided separately from the portable device. For outputting the video data
may be transmitted from the portable device to the separated display device via a wireless or

a wired data transmission connection.

The portable device may be selected from the following group of portable devices: mobile
phone, tablet computer, laptop computer, portable medical device, portable medical meas-
urement device, and a smart watch. The portable device may be configured with a software
program being downloaded from the internet, for example, in form of a so-called App.

Description of further embodiments

Following, embodiments, by way of example, are described with reference to figures. In the

figures show:

Fig. 1 a schematic representation of an arrangement with a portable device and a sensor
device to be worn on a body;

Fig. 2 a schematic representation for a method for analyzing glucose monitoring data in-
dicative of a glucose level in a bodily fluid; and
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Fig. 3 a schematic representation of a window on a display representing output of different

graphical data.

Fig. 1 shows a schematic representation of an arrangement with a portable device 1 and a
sensor device 2 provided with a sensor to be worn by a patient. The sensor device 2 is con-
figured for continuous glucose monitoring. The portable device is provided with a data inter-
face device 3, a data processing device 4, a storage device 5, and a display device 6. The
data processing device 4, at least for unidirectional data transmission, is connected to the
data interface device 3, the storage device 5, and the display device 8. Further functional
components 7 may be provided.

The data processing device 4 may comprise one or more processors.

Data transmission between the portable device 1 and the sensor device 2 may be provided
by wireless and / or wired data transmission. Typically the portable device 1 receives data
from the body worn sensor device 2 via a wireless connection, Preferred interfaces for such
wireless communication are operable under Bluetooth or Bluetooth Low Energy Standard.
On initiation of the sensor session, the portable device 1 and the body worn sensor device 2
are paired (specifically, exchange of ID information) and during the sensor session the body
worn sensor device 2 may constantly transmit raw or preprocessed monitoring data to the
portable device 1, where it may be either stored and displayed or only stored and not dis-
played.

The portable device 1 may be selected from the following group of portable devices: mobile
phone, tablet computer, laptop computer, portable medical device, portable medical meas-
urement device, and a smart watch. The portable device may be configured with a software
program being downloaded from the internet, for example, in form of a so-called App.

Fig. 2 shows a schematic representation for a method for analyzing glucose monitoring data

indicative of a glucose level in a bodily fluid in the portable device 1.

In step 20, a stream of first glucose monitoring data is received in the portable device 1. Ac-
cording to the embodiment shown, the first glucose monitoring data are received from the
sensor device 2. The first glucose monitoring data are representing a plurality of first glucose
monitoring signals each indicative of a glucose level in a bodily fluid at a measurement time.
The first glucose monitoring signals are detected in one or more glucose measurement time
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periods over a first monitoring time period of a continuous glucose monitoring, for example,
by the sensor device 2. For example, the first glucose monitoring signals may represent the
result of a continuous glucose monitoring for a patient over several hours, such as 12 or 18
hours, or one or more days. Specifically, a time period of 24 hours such as a day or day peri-
od may be of interest for the patient or user.

In step 21, in the portable device 1 the stream of first glucose monitoring data is analyzed or
processed.

According to step 22, it is determined whether the first glucose monitoring data match at
least one required criterion. In an alternative, a first minimum total measurement time period
is provided, the first minimum total measurement time period being shorter in time than the
first monitoring time period. It is checked whether the one or more glucose measurement
time periods sum up to at least the first minimum total measurement time period.

If the first glucose monitoring data match the at least one required or checked criterion, for
the first glucose monitoring data, in step 23, statistical glucose level information is deter-
mined by applying a statistical analysis to the first glucose monitoring data. For example, by
the statistical analysis it may be determined a relative value with regard to the first monitoring
time period for how long at least one of the following events is observed for the first glucose
monitoring signals: the first glucose monitoring signals indicate a glucose level within a glu-
cose level target range; the first glucose monitoring signals indicate a high glucose level
above an upper glucose level limit (hyperglycaemia event); and the first glucose monitoring
signals indicate a low glucose level below a lower glucose level limit (hypoglycaemia event).
For example, for a glucose monitoring period of 24 hours the following may be determined:
30 percent of the time period there was a high glucose level; 10 percent of the monitoring
time period there was a low glucose level, and for 60 percent of the monitoring time period
there was a glucose level within the glucose level target range (“normal”). Such relative val-
ues regarding the monitoring time may be presented by sub-bar elements in a bar represen-
tation (see, for example, Fig. 3). Alternative graphical elements and sub-elements may be
applied. For example, a circle chart may be applied.

In step 24, first display data are generated which are indicative of the statistical information
determined before. The first display data are outputted through the display device 6 in step
25. For example, the statistical information may be represented by a continuous bar on the
display device 6, where the continuous bar representation comprises a plurality of sub-
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sections or sub-bar elements, e.g. three continuous sub-sections (with different color or dif-
ferent shading) representing the high glucose level, the low glucose level, and the normal
glucose level, respectively. An example for such graphical output is shown in Fig. 3.

At least one of the determining of the statistical glucose level information and the generating
of the first display data may be only be performed if the first glucose monitoring data match
the at least one required criterion. For example, the one or more glucose measurement time
periods shall sum up to at least the first minimum total measurement time period.

In an alternative embodiment, second glucose monitoring data may be received in the porta-
ble device 1. The second glucose monitoring data are representing a plurality of second glu-
cose monitoring signals each indicative of a blood glucose level at a measurement time
point. The second glucose monitering signals are detected in the blood glucose monitoring
being a different type of glucose monitoring as the one for detecting the first glucose monitor-
ing signals. The second glucose monitoring may be a non-continuous (sometimes also re-
ferred to as spot-monitoring) or a continuous glucose monitoring.

The second blood glucose monitoring is performed over a second monitoring time period.
Following, for the second glucose monitoring data it is determined that such second blood
glucose monitoring data are not matching the at least one required criterion. For example,
one or more glucose measurement time periods do not sum up to at least a second minimum
total measurement time period provided for the second glucose monitoring analysis. The
second minimum total measurement time may be equal to or different from the fist minimum

total measurement time,

In response, for the second blood glucose monitoring data non-statistical glucose level in-
formation is determined by applying a non-statistical analysis to the second blood glucose
monitoring data. For example, such non-statistical analysis may comprise determining a
number for at least one of the low glucose level, the high glucose level, and the normal glu-
cose level within the second glucose monitoring time period. Second display data are gener-
ated, the second display data being indicative of the non-statistical information. Following,
the second display data are outputted through the display device 6. An example for the sec-
ond display data is also shown in Fig. 3.

Fig. 3 shows a schematic representation of a window 30 on a display, for example on the
display device 6, representing output of the first and second display data determined as out-
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lined above. The first display data is displayed by a continuous graphical bar element 31 hav-

ing graphical sub-bar elements 31a, ..., 31c.

The second display data is represented by two separated graphical non-bar elements 32
such as dots 32a, 32b. The dots 32a, 32b each represent a number of range events, namely
hypoglycaemia events and hyperglycaemia events.

The first and second display data represented by the graphical elements 31, 32 refer to a
graphical representation of the result of an analysis of the glucose monitoring signals gath-
ered for two different days (two different glucose monitoring periods). The different days are
represented by numerical date information 33, 34. While for the first day (see graphical bar
element 31, Monday) the glucose monitoring signals are fulfilling the requirements for the
graphical bar representation, since, for example, the one or more glucose measurement time
periods sum up to at least the first minimum total measurement time period. This is not the
case for a glucose monitoring signals detected for the second day (Tuesday). Therefore, in
response to determining that the glucose monitoring data provided for the second day are
not matching the requirement, only the non-bar elements 31, 32 are generated and outputted
via the display device 6.
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Claims

1. A computer-implemented method for operating a glucose monitoring system comprising

determining and analyzing glucose monitoring data indicative of a glucose level in a bodily

fluid, the method comprising:

using a glucose sensor, collecting first glucose monitoring data comprising a plurality of
glucose monitoring signals for a first monitoring time period;
transmitting the first glucose monitoring data from the glucose sensor to a data processing
device provided with one or more processors and connected to a display device;
receiving in the data processing device the first glucose monitoring data, the first glucose
monitoring data representing a plurality of first glucose monitoring signals each indicative
of a glucose level in a bodily fluid at a measurement time, the first glucose monitoring
signals detected in one or more first glucose measurement time periods over the first
monitoring time period, the first monitoring time period being less than or equal to 24 hours;
providing a minimum range event time period indicating a time period required for at least
one first type range event to be determined as one of range events;

using the data processing device, determining, from the first glucose monitoring data, the

first type range events comprising the at least one first type range event, wherein if the at

least one first type range event is matching the minimum range event time period, the at
least one first type range event is defined by:

- anormal glucose level event, which is determined if the first glucose monitoring signals
are indicating a glucose level within a glucose level target range including an upper and
a lower target limit of the glucose level target range;

- a hyperglycaemia event, which is determined if the first glucose monitoring signals are
indicating a glucose level above an upper glucose level limit, which is greater than the
upper target limit; and/or

- a hypoglycaemia event, which is determined if the first glucose monitoring signals are
indicating a glucose level below a lower glucose level limit, which is lower than the lower
target limit;

determining, for the at least one first type range event, the number of the at least one first

type range events indicating how often the at least one first type range event is determined

for the first monitoring time period;

providing a first minimum total measurement time period corresponding to the first type

range event and being shorter in time than the first monitoring time period;
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- using the data processing device, determining if the sum of the first glucose measurement
time periods is more than the first minimum total measurement time period, and if so, then,
using the data processing device and the display device,

- generating first display data representing the number of first type range events in a
graphical representation; and

- outputting the first display data through the display device.

2. The method according to claim 1, further comprising:

- determining, from the first glucose monitoring data, a plurality of types of first range events,
each of the plurality of types of first range events having a correlated first minimum total
measurement time period;

- determining, for each of the plurality of types of first range events, the number of first type
range events indicating how often each of the plurality of first type range events is
determined for first monitoring time period; and

- displaying, for each of the plurality of first type range events, the number of first type range
events in the graphical representation, if the one or more glucose measurement time
periods sum up to at least the correlated first minimum total measurement time period.

3. The method according to claim 1 or 2, wherein the generating of the first display data

comprises generating first display data representing, for each of the plurality of first type range
events, the number of first type range events in a single graphical element representation.

4. The method according to any one of claims 1 to 3, wherein the first minimum total

measurement time period is greater than 5 minutes and less than 24 hours.

5. The method according to any one of claims 1 to 4, wherein the first monitoring time period

corresponds to a 24 hour period representing a day period assigned to a date.

6. The method according to any one of claims 1 to 5, further comprising:

- receiving second glucose monitoring data representing one or more second glucose
monitoring signals each corresponding to a blood glucose level measured in a blood
sample at a measurement time, the one or more second glucose monitoring signals
detected at one or more points during a second monitoring time period of the blood glucose

monitoring system, the second monitoring time period being less than or equal to 24 hours;
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- using the data processing device, determining, from the second glucose monitoring data,
second range events comprising at least one second type range event defined by:

- a hyperglycaemia event, which is determined if the first glucose monitoring signals are
indicating a glucose level above an upper glucose level limit, which is greater than an
upper target limit; and/or

- a hypoglycaemia event, which is determined if the first glucose monitoring signals are
indicating a glucose level below a lower glucose level limit, which is lower than a lower
target limit;

- determining, for the at least one second type range event, a number of the at least one
second type range events indicating how often the at least one second type range event
is determined for the second monitoring time period;

- providing a second minimum total measurement time period, the second minimum total
measurement time period being shorter than the second monitoring time period;

- using the data processing device, generating second display data representing the number
of second type range events in a further graphical representation;

- using the data processing device, determining if the sum of the second glucose
measurement time periods is more than the second minimum total measurement time
period, and if so, then, using the data processing device and the display device; and

- outputting the second display data through the display device.

7. The method according to claim 6, further comprising:

- providing a minimum range event time period indicating a time period required for the at
least one second type range event to be determined as one of the range events; and

- determining, from second glucose monitoring data, the at least one second type range
event, if the at least one second range event is matching or exceeding the minimum range
event time period.

8. The method according to claim 6 or 7, further comprising:

- determining that, for the first glucose monitoring data, the one or more glucose
measurement time periods sum up to at least the first minimum total measurement time
period within the first monitoring time period representing a day period assigned to a date;
and/or

- displaying, together with date display data representing the date, third display data on the
display device, the third display data indicating that, for the day period assigned to the
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date, the one or more glucose measurement time periods sum up to at least the first
minimum total measurement time period.

9. The method according to any one of claims 1 to 8, wherein the group of first range events

10.

11.

12.

further comprises an intermediate low event which is determined if the first glucose monitoring
signals are indicating a glucose level above the lower glucose level limit and below the upper
target limit.

The method according to any one of claims 1 to 9, wherein the first display data comprises
first display data sets each representing, for the at least one first type range event or each of
the plurality of first type range events, the number of first type range events in a graphical
representation, if the one or more glucose measurement time periods sum up to at least the
first minimum total measurement time period, wherein each of the first display data sets is
based on first glucose monitoring data within the first monitoring time period representing a
day period assigned to a date and wherein the first display data sets are outputted through
the display device.

The method according to claim 6, wherein the second display data comprises second display
data sets each representing, for the at least one second type range event or each of the
second type range events, the number of second type range events in a further graphical
representation, wherein each of the second display data sets is based on second glucose
monitoring data within the second monitoring time period representing a day period assigned

to a date and wherein the second display data sets are outputted through the display device.

The method according to any one of claims 1 to 11, further comprising performing and
updating, whenever first glucose monitoring data measured continuously in real-time is
received within the first time period, the following:

- determining, from the first glucose monitoring data, the first type range events;

- determining, from the first glucose monitoring data, the number of first type range events
indicating how often the at least one first type range event is determined for the first
monitoring time period; and

- generating the first display data representing the number of first type range events in the
graphical representation, if the one or more glucose measurement time periods sum up to
at least the first minimum total measurement time period.
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13. A portable device for determining and displaying glucose monitoring data indicative of a
glucose level in a bodily fluid, the device comprising a data processing device provided with
one or more processors and a display device, the data processing device being configured
for
- receiving from a glucose monitoring system first glucose monitoring data representing a

plurality of first glucose monitoring signals each indicative of a glucose level in a bodily

fluid at a measurement time, the first glucose monitoring signals detected in one or more
first glucose measurement time periods over a first monitoring time period of a glucose
monitoring system, the first monitoring time period being less than or equal to 24 hours;

- providing a minimum range event time period indicating a time period required for at least
one first range event to be determined as one of range events;

- converting the first glucose monitoring data to first range events comprising the at least
one first type range event, wherein if the at least one first type range event is matching the
minimum range event time period, the at least one first type range event is defined by:

- anormal glucose level event which is determined if the first glucose monitoring signals
are indicating a glucose level within a glucose level target range including an upper and
a lower target limit of the glucose level target range;

- a hyperglycaemia event which is determined if the first glucose monitoring signals are
indicating a glucose level above an upper glucose level limit, which is greater than the
upper target limit; and/or

- a hypoglycaemia event which is determined if the first glucose monitoring signals are
indicating a glucose level below a lower glucose level limit, which is lower than the lower
target limit;

- determining, for the at least one first type range event, the number of first type range events
indicating how often the at least one first type range event is determined for the first
monitoring time period,;

- providing a first minimum total measurement time period corresponding to the first type
range events and being shorter in time than the first monitoring time period,;

- using the data processing device, determining if the first glucose measurement time
periods sum up to at least the first minimum total measurement time period; and if so,

- generating first display data representing, for the at least one first type range event, the
number of first type range events in a graphical representation; and

- outputting the first display data through the display device.
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A non-transitory computer readable medium storing a program causing, when loaded to a
data processing device having one or more processors and connected to a display device,
the data processing device configured to perform the method of claim 1.

The method according to claim 11, wherein the second display data comprises second display
data sets each representing, for the at least one second type range event or each of the
second type range events, the number of second type range events in a further graphical
representation, wherein each of the second display data sets is based on second glucose
monitoring data within the second monitoring time period representing a day period assigned
to a date and wherein the second display data sets are outputted through the display device.

The method according to claim 6, further comprising:

- determining, from the first glucose monitoring data, a plurality of first type range events;

- determining, for each of the plurality of first type range events, the number of first type
range events indicating how often each of the plurality of first type range events is determined
for the first monitoring time period; and

- displaying, for each of the plurality of first type range events, the number of first type range
events in the graphical representation, if the one or more glucose measurement time periods

sum up to at least the first minimum total measurement time period.

The method according to claim 2, wherein the first display data comprises first display data
sets each representing, for the at least one first type range event or each of the plurality of
first type range events, the number of first type range events in a graphical representation, if
the one or more glucose measurement time periods sum up to at least the first minimum total
measurement time period, wherein each of the first display data sets is based on first glucose
monitoring data within the first monitoring time period representing a day period assigned to
a date and wherein the first display data sets are outputted through the display device.

A method for operating a glucose monitoring system comprising a subcutaneous, body worn
sensor for collecting continuous monitoring data relating to a glucose level in interstitial fluid,
the method comprising:

- using the subcutaneous sensor, collecting glucose monitoring data comprising a plurality
of glucose monitoring signals detected in one or more first glucose measurement time periods

over a first monitoring time period;
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- fransmitting the continuous monitoring data from the subcutaneous sensor to a portable
device;

- using the portable device, converting the glucose monitoring signals to corresponding
types of glucose range events, wherein the types of glucose range events are normal glucose
events, hyperglycaemia events, and/or hypoglycaemia events;

- selecting a first type of glucose range event;

- determining the number of the selected glucose range events during the first monitoring
time period;

- using the portable device, determining if the sum of the first glucose measurement time
periods is more than a first minimum total measurement time corresponding to the first type
of glucose range events; and if so, then using the portable device, generating and displaying

a graphical representation of the selected glucose range events.

The method according to claim 18, further comprising:

- selecting a second type of glucose range event;

- determining the number of the second type of glucose range events detected in one or
more second glucose measurement time periods during a second monitoring time period;

- using the portable device, determining if the sum of the second glucose measurement time
periods is more than a second minimum total measurement time corresponding to the second
type of glucose range events; and if so, then

- using the portable device, generating and displaying a graphical representation of

the second type of glucose range events.

The method according to claim 19, in which the second monitoring time period comprises one
or more second glucose measurement time periods which may be the same as or different
from the first glucose measurement time periods.

The method according to claim 19, further comprising:

- selecting a third type of glucose range event,

- determining the number of the third type of glucose range events during a third monitoring
time period;

- using the portable device, determining if the third monitoring time period is more than a
third minimum total measurement time corresponding to the third type of glucose range event;

and
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- if the third monitoring time period exceeds the third minimum total measurement time, then,
using the portable device, generating and displaying a graphical representation of the third
type of glucose range event.
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