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Description

The present invention relates generally to testing analyte concentrations and more particularly to methods of using the a meter adapted to
simultaneously display the number of test results associated with analyze concentration readings above a predetermined analyte
concentration level, the number of test results associated with analyte concentration, readings below a predetermined analyte concentration
level and the total number of readings taken during a predetermined time interval.

The quantitative determination of analytes in body fluids is of great importance in the diagnoses and maintenance of certain physiological
abnormalities. For example, lactate, cholesterol, bilirubin and glucose should be monitored in certain individuals. In particular, determining
the concentration of glucose is important to diabetic individuals who must frequently check the glucose concentration in their body fluids to
regulate the glucose intake in their diets. A person can become very ill if the blood glucose level becomes too high - a condition known as
hyperglycemia. Consequently, for some individuals, it is important to be able to determine how often the glucose concentration readings
exceed a certain glucose concentration level. When blood glucose levels drop too low - a condition known as hypoglycemia - a person can
become nervous, shaky, and confused. That person's judgment may become impaired and that person may eventually pass out. Thus, it is
also important for some individuals to be able to determine how often the glucose concentration readings fall below a certain glucose
concentration level.

Diabetic individuals often test their blood glucose levels via a blood glucose meter. Some current meters allow users to save the test results.
However, such meters do not allow users to review the test results in a manner that is most useful to the user and to healthcare professionals.
Healthcare professionals recognize that it is important for some diabetic individuals to quickly ascertain glucose test results, particularly
those test results associated with high and low concentration levels. This allows the healthcare professional to determine the individual's
blood glucose testing compliance and progress of the individual's disease state.

For analysing a plurality of blood glucose readings taken in a predetermined time period it is known (WO 03/065033) to use a computer
system for calculation purposes but the blood glucose readings have to taken before by a separate device.

To that end, it would be desirable to have a meter that displays testing results in a manner that would be useful to the user and/or healthcare
professional and that would provide the user and/or healthcare professional with a quick summary of test results so that the healthcare
professional can better evaluate and adjust an individual's diabetes care therapies.

The object of the present invention is to enable to provide users like healthcare professionals with testing results of analyte concentrations
which are useful for better evaluating and adjusting individual diabetis care therapies.

This object is achieved by a method comprising the features of claim 1.
Further features and improvements of this method are subject matter of the claims dependent to claim 1.

A meter is disclosed which is adapted to determine an analyte concentration. The meter comprises a display adapted to display information
to a user of the meter comprising a first value representing the number of analyte concentration readings that are greater than a first
predetermined analyte concentration level, a second value representing the number of analyte concentration readings that are less than a
second predetermined analyte concentration level and a third value representing the total number of analyte concentration readings taken
over a predetermined time interval. The first value, the second value and the third value are simultaneously displayed to a user of the meter.

A method for using a meter adapted to determine an analyte concentration is disclosed according to one embodiment of the present
invention. The meter has a display adapted to display information to a user. The method includes the acts of simultaneously displaying a
first value, a second value and a third value. The first value represents the number of analyte concentration readings that are greater than a
first predetermined analyte concentration level. The second value represents the number of analyte concentration readings that are less than
a second predetermined analyte concentration level. The third value represents the total number of analyte concentration readings taken over
a predetermined time interval.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a front view of a meter for using the present invention having a display for displaying the number of concentration readings
pertaining to high concentration readings, low concentration readings and the total number of concentration readings in a given time period.
FIG. 2 is a front view of a meter of another embodiment having a display for displaying the number of concentration readings pertaining to
high concentration readings, low concentration readings and the total number of concentration readings in a given time period.

The present invention uses a meter that is adapted to determine an analyte concentration in a body fluid sample which is collected with a
lancing device. Examples of the types of analytes which may be collected include glucose, lipid profiles (e.g., cholesterol, triglycerides,
LDL and HDL), microalbumin, hemoglobin A, fiuctose, lactate, or bilirubin. It is contemplated that other analyte concentrations may also
be determined. The analytes may be in, for example, a whole blood sample, a blood serum sample, a blood plasma sample, other body fluids
like ISF (interstitial fluid) and urine, and non-body fluids. As used within this application, the term "concentration” refers to an analyte
concentration, activity (e.g., enzymes and electrolytes), titers (e.g., antibodies), or any other measure concentration used to measure the
desired analyte.

One embodiment of the meter 10 is shown in FIG. 1. The meter 10 has a display 12 that is adapted to display information to a user of the
meter 10. Some of the information that may be displayed to a user includes concentration readings, time and date indicators, markers, alarms
and any combination of such items. The meter 10 also has at least one user input mechanism 15 that is adapted to allow the user to make
selections relating to one or more user features. The user input mechanism 15 may include, for example, buttons, scroll bars, touch screens,
or any combination of such items. The meter 10 in this embodiment also has a memory device 17 that is adapted to store concentration
readings, etc.

The display 12 may include any of several types of displays. For example, the display 12 may include an LCD display, a graphics display, a
plasma display, a backlit display, a combination segmented/graphic display or any other suitable display. It is contemplated that the

embodiments of the present invention may be displayed on other meters that are adapted to determine analyze concentrations.

According to one embodiment, the meter 10 includes a feature for simultaneously displaying testing results associated with high and low
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analyte concentration readings that have been taken by the user and stored in the meter 10. In one portion of the display 12, the meter 10
evaluates and displays the total number of analyte concentration readings that are greater than a predetermined analyte concentration level.
For example, in FIG. 1, the first value 18 in the upper left hand corner, i.e., "10," corresponds to the number of concentration readings that
exceed a predetermined analyte concentration level. In some embodiments, the first value 18 may be preceded or followed by letters,
symbols, characters, etc. to indicate that this value represents the number of high analyte concentration readings. For example, in FIG. 1,
following the first value 18 are the letters "HI" to indicate that the first value 18 represents the number of high analyte concentration
readings. Similarly, in FIG. 2, the first value 18 in the upper left hand corner, i.e., "15," is followed by a symbol, i.e., "1" to also indicate that
the first value 18 represents the number of high analyte concentration readings.

In another portion of the display 12, the meter 10 evaluates and displays the total number of analyte concentration readings that are less than
a predetermined analyte concentration level. For example, in FIG. 1, the second value 20 in the upper right hand corner, i.e., "7,"
corresponds to the number of concentration readings that falls below a predetermine analyte concentration level. In some embodiments, the
second value 20 may be preceded or followed by letters, symbols, characters, etc. to indicate that this value represents the number of low
analyte concentration readings i.e., "LO" (FIG. 1) or "|" (FIG. 2). The order and location of the first value 18 and the second value 20 on the
display 12 may vary as long as the first value 18 and the second value 20 are displayed to a user simultaneously.

The predetermined analyte concentration levels may be pre-programmed via default values that are set prior to an individual's use of the
meter 10. Alternatively, values may be pre-programmed such that a user can select from a list of values pre-set by the meter 10.
Additionally, the predetermined analyte concentration levels may be programmed or inputted by the user via the user input mechanism 15.
The pre-programmed or programmable analyte concentration levels may be established when the meter 10 is initially in "set-up" mode. For
example, a user who is testing for glucose may select or input 180 mg/dL or 10 mmol/L as a first predetermined analyte concentration level
(corresponding to a "high" reading). The user may also select or input 72 mg/dL or 4.0 mmol/L as a second predetermined analyte
concentration level (corresponding to a "low" reading) for glucose. These levels may be changed at various points throughout an individual's
testing regime. For example, a user may enter "set-up" mode at a later time, after initially establishing the first and second analyte
concentration levels, to change one or both of the analyte concentration levels to correspond to the needs of the patient's or as the testing
regime is modified.

The unit of measure for these levels may be preprogrammed for particular concentration units, such as, for example, mg/dL or mmol/L. The
particular unit of measure used may depend certain factors, such as the geographic market of use convention. For example, in the U.S., the
preferred concentration units for a particular analyte may include "mg/dL;" while in Europe, the preferred concentration units may include
"mmol/L."

In addition to displaying the first value 18 (indicating the number of high concentration readings) and the second value 20 (indicating the
number of low concentration readings), the meter 10 may also display a third value 22 representing the total number of analyte
concentration readings taken over a predetermined time interval, as shown in FIGS. 1 and 2 as "29" and "41" respectively. Also shown in
FIGS. 1 and 2 is a time-interval indicator 24 that indicates the time interval over which the analyte concentration readings were evaluated. In
the embodiments shown in FIGS. 1 and 2, the time interval indicator 24 displays **7d,* i.e., 7 days. As with the predetermined analyte
concentration levels described above, the predetermined time interval may be pre-programmed, via a default time interval value or by a user
selecting from a list of values pre-set by the meter 10, or may be programmed or inputted by the user via the user input mechanism 15. The
pre-programmed or programmable time interval may be established when the meter 10 is initially in set-up mode. Other time intervals that
may be pre-programmed include, for example, 14 days, 21 days, 1 month, 2 months, 3 months, etc.

Thus, the embodiments described above provide meters that calculate, retain and display analyte concentration readings in an aggregate and
meaningful way. Providing this information in a single display quickly allows for a determination of the amount of variability in analyte
concentration readings and assists the user and the healthcare professional in the treatment of the user's disease or condition. For example,
after reviewing the number of high and low glucose concentration readings against the total number of tests conducted over a predetermined
time period, the diabetic individual and/or the healthcare professional will be able to quickly determine if the individual is achieving tight
glycemic control, which refers to maintaining blood glucose levels that do not significantly vary over a given time period. For example, if
the number of high and low analyte concentration readings in a given time interval is small, then the user is achieving tight glycemic control.
If the number of high and low analyte concentration readings in a given time interval is high, tight glycemic control is not being achieved
and the healthcare professional can recommend corrective action through further laboratory testing, personal regimen change and clinical
therapies to avoid long-term complications associated with the disease.

To illustrate the use of the meter 10 and the embodiments described herein, once a blood glucose concentration reading is calculated, this
value is saved via the memory device 17. After obtaining and saving additional readings for a certain time period, the user (or healthcare
professional) may select an option of the meter 10 for evaluating all analyte concentration readings taken during a specified time interval.
The meter compares all readings that have been saved during the specified time interval with the first predetermined analyte concentration
level (for "high" readings) and the second predetermined analyte concentration level (for "low" readings)..The meter then determines the
number of readings that exceed the "high" level and the number of readings that fall below the "low" level and displays those values 18, 20
representing the number of readings on the display 12. The total number of readings 22 taken during the time interval is also displayed.

It is also contemplated that an alternative embodiment may include a meter 10 that displays only the first value 18 associated with the
number of high concentration analyte readings and the second value 20 associated with the number of low concentration analyte readings on
the display 12. Such information may alert the user and/or the healthcare professional that additional testing and/or corrective action should
be considered.

Some commercially available meters, such as those that are manufactured and/or sold by Bayer Healthcare LLC of Tarrytown, New York,
may be designed to incorporate embodiments of the present invention, such as the Ascensia® CONTOUR® Blood Glucose Monitoring
System, the Ascensia® BREEZE® Blood Glucose Monitoring System and the Ascensia® Elite® and Elite® XI. Blood Glucose Monitoring
System. It is contemplated that other meters, in addition to the ones listed above, may incorporate embodiments of the present invention as
described herein.

The features of the meter 10 described herein may be displayed in other formats, i.e., using different numeric characters, symbols, words,
etc., in addition to the ones described herein. For example, instead of "HI" and "LO", the meter could display "HIGH" or "LOW" or,
alternatively, "HYPO" or "HYPER." Additionally, the locations of the values displayed by the meter 10 may occur on different parts of the
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display 12 and may or may not occur in combination with other characters, symbols, text, etc. It is also contemplated that other values,
indicators, markers and features may be displayed on the display 12 in addition to the features described herein. Also, while the
embodiments described herein include references to glucose testing, it is contemplated that such embodiments could be used for testing
other analytes in a fluid sample in addition to glucose.

ALTERNATIVE EMBODIMENT A

A meter adapted to determine an analyte concentration, the meter comprising a display adapted to display information to a user of the meter
comprising:

a first value representing the number of analyte concentration readings that are greater than a first predetermined analyte concentration level;
a second value representing the number of analyte concentration readings that are less than a second predetermined analyte concentration
level; and

a third value representing the total number of analyte concentration readings taken over a predetermined time interval, wherein the first
value, the second value and the third value are simultaneously displayed to a user of the meter.

ALTERNATIVE EMBODIMENT B

The meter according to alternative embodiment A, wherein the display comprises an LCD display, a graphics display, a plasma display, a
backlit display, or a combination segmented/graphic display.

ALTERNATIVE EMBODIMENT C

The meter according to alternative embodiment A, wherein the analyte concentration reading is a glucose concentration reading.

ALTERNATIVE EMBODIMENT D

The meter according to alternative embodiment A, wherein at least one of the first predetermined analyte concentration level and the second
predetermined analyte concentration level is pre-programmed.

ALTERNATIVE EMBODIMENT E

The meter according to alternative embodiment A, wherein at least one of the first predetermined analyte concentration level and the second
predetermined analyte concentration level is input by the user via a user input mechanism.

ALTERNATIVE EMBODIMENT F
The meter according to alternative embodiment A, wherein the predetermined time interval is pre-programmed.

ALTERNATIVE EMBODIMENT G

The meter according to alternative embodiment A, wherein the predetermined time interval is input by the user via a user input mechanism.

ALTERNATIVE PROCESS H

A method for using a meter adapted to determine an analyte concentration, the meter having a display adapted to display information to a
user, the method comprising the act of simultaneously displaying a first value, a second value and a third value, the first value representing
the number of analyte concentration readings that are greater than a first predetermined analyte concentration level, the second value
representing the number of analyte concentration readings that are less than a second predetermined analyte concentration level and the third
value representing the total number of analyte concentration readings taken over a predetermined time interval.

ALTERNATIVE PROCESS 1

The method according to alternative process H, herein, the display for simultaneously displaying the first value, the second value and the
third value includes an LCD display, a graphics display, a plasma display, a backlit display, or a combination segmented/graphic display.

ALTERNATIVE PROCESS J

The method according to alternative process H, wherein the analyte concentration reading is a glucose concentration reading.

ALTERNATIVE PROCESS K

The method according to alternative process H, the method further comprising evaluating the first value, the second value and the third
value to determine if tight glycemic control is achieved.

ALTERNATIVE PROCESS L

The method according to alternative process H, further comprising allowing the user to input at least one of the predetermined time interval,
the first predetermined analyte concentration level and the second predetermined analyte concentration level via a user input mechanism.

ALTERNATIVE PROCESS M

The method according to alternative process H, further comprising allowing the user to select the predetermined time interval from a
plurality of pre-programmed time intervals.

ALTERNATIVE PROCESS N
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The method according to alternative process H, further comprising allowing the user to select at least one of the first predetermined analyte
concentration level and the second predetermined analyte concentration level from a plurality of pre-programmed analyte concentration
levels.
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Patentkrav

1. Fremgangsmade til anvendelse af en maler til bestemmelse
af en analytkoncentration, hvilken maler (10) er forsynet med
et display (12), der er indrettet til at vise information for
en bruger, hvilken fremgangsmade omfatter bestemmelse, ved
hjelp af maleren, at analytkoncentrationsvisninger fra
vaeskeprgver, lagring af analytkoncentrationsvisningerne i en
hukommelse (17) pa maleren; og samtidig visning pa maleren af
en fgrste verdi (18), en anden veaerdi (20) og en tredje verdi
(22), hvor den fgrste verdi reprasenterer antallet af
analytkoncentrationsvisninger, der er stgrre end et fgrste pa
forhand fastlagt analytkoncentrationsniveau, hvor den anden
verdi reprasenterer antallet af analytkoncentrationsvisninger,
der er mindre end et vyderligere ©pa forhand fastlagt
analytkoncentrationsniveau, og hvor den tredje verdi
reprasenterer det totale antal af
analytkoncentrationsvisninger set over et pa forhand fastlagt
tidsinterval, idet det feorste og den vyderligere pa forhand

fastlagte analytkoncentrationsniveau er forskellige.

2. Fremgangsmade ifglge krav 1, kendetegnet ved, at
displayet til en samtidig visning af den fgrste wvardi, den
anden vardi og den tredje vardi indbefatter et LCD-display, et
grafisk display, et plasmadisplay, et display med

baggrundsbelysning eller en kombination af segmenteret/grafisk

display.
3. Fremgangsmade ifglge krav 1, kendetegnet ved, at
analytkoncentrationsvisningen er en

glukosekoncentrationsvisning.

4. Fremgangsmade ifglge krav 1, kendetegnet ved, at
fremgangsmaden desuden omfatter evaluering af den fgrst verdi,
den anden verdi og den tredje vaerdi for at bestemme, om der er

opnaet en tet glykemisk kontrol.

5. Fremgangsmade ifglge krav 1, kendetegnet ved, at brugeren
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har ret til at indlaese i1 det mindste ét ud af det pa forhand
fastlagte tidsinterval, det fogrste pad forhdnd fastlagte
analytkoncentrationsniveau og det yderligere pa forhand
fastlagte analytkoncentrationsniveau via en

brugerindlesningsmekanisme (15).

6. Fremgangsmade ifeglge krav 1, kendetegnet ved, at brugeren

har mulighed for at valge det pa& forhand fastlagte

tidsinterval ud fra en flerhed af forprogrammerede
tidsintervaller.
7. Fremgangsmade ifglge krav 1, kendetegnet ved, at brugeren

har mulighed for at vaelge i det mindste ét ud af det fgrste pa
forhand fastlagte analytkoncentrationsniveau og det yderligere
pa forhand fastlagte analytkoncentrationsniveau ud fra en

flerhed af forprogrammerede analytkoncentrationsniveauer.
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