wo 2020/094743 A1 |0 0000 KO0 0 0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
14 May 2020 (14.05.2020)

(10) International Publication Number

WO 2020/094743 Al

WIPO I PCT

(51) International Patent Classification:
GI16H 20/17 (2018.01) G16H 50/20 (2018.01)

(21) International Application Number:
PCT/EP2019/080444

(22) International Filing Date:
06 November 2019 (06.11.2019)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
62/756,227 06 November 2018 (06.11.2018) US

(71) Applicant: UNIVERSITA' DEGLISTUDIDIPADOVA
[IT/IT]; Via VIII Febbraio 1848, n. 2, 35122 PADOVA (IT).

Inventors: SPARACINO, Giovanni; Via Forcellini, 209,
35128 Padova (IT). CAMERLINGO, Nunzio; Via Castel-
lo, 37, 80070 Bacoli (IT). VETTORETTI, Martina; Via
27 Aprile, 50, 31030 Valla di Rese Pio X (IT). FAC-
CHINETTI, Andrea; Via Oltreagno di Sopra, 19, 36070
Trissino (IT). DEL FAVERO, Simone; Via Rusecco, 19,
32040 Valle di Cadore (IT). CAPPON, Giacomo; Vicolo

(72)

(74) Agent: SAVI, Massimiliano et al.; NOTARBARTOLO &
GERVASI S.P.A., Corso di Porta Vittoria 9, 20122 Milano
(IT).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

R. Sanzio, 6, 35020 Padova (IT).

TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

(54) Title: A REAL-TIME CONTINUOUS GLUCOSE MONITORING BASED METHOD TO TRIGGER CARBOHYDRATES
ASSUMPTION TO PREVENT/MITIGATE HYPOGLYCEMIC EVENTS

£13, 3. A fpwichart 16 desenibe the sraps of e progosed algoriinm.

Fig. 1

(57) Abstract: Mitigation of the risk of prolonged hypoglycemia in T1D manage-
ment requires patient to assume a small dose of fast-acting carbohydrates, called hy-
potreatment (HT), as soon as hypoglycemia is detected. This invention consists in a
method that, on the basis of the datastream generated by a continuous glucose moni-
toring (CGM) sensor, triggers the assumption of preventive HTs i.e., snacks that, being
quickly absorbed into the circulation, avoid, or at least mitigate, a forthcoming hypo-
glycemic event. The method resorts to the "dynamic risk" (DR) non-linear function,
which combines current glycemia with its rate-of-change provided by CGM, adapted
to distinguish the severity of the about-to-happen hypoglycemia. The method has been
tested in a simulated realistic scenario. Results show that the administration of an HT
in advance, as triggered by the new method, brings to a strong reduction of the time
that a patient would have spent in hypoglycemia assuming the HT at hypoglycemic
threshold crossing.

[Continued on next page]



WO 2020/094743 A | [IN10] 00000000 OO 00O

Declarations under Rule 4.17:
— of'inventorship (Rule 4.17(iv))

Published:

—  with international search report (Art. 21(3))

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

— in black and white; the international application as filed
contained color or greyscale and is available for download
Jrom PATENTSCOPE



WO 2020/094743 PCT/EP2019/080444

A REAL-TIME CONTINUOUS GLUCOSE MONITORING BASED METHOD TO
TRIGGER CARBOHYDRATES ASSUMPTION TO PREVENT/MITIGATE
HYPOGLYCEMIC EVENTS

FIELD OF THE INVENTION

The present invention relates to a method, based on the real-time processing of
continuous glucose monitoring (CGM) data, that can trigger patients affected by diabetes
to assume a small dose of fast-acting carbohydrates, to prevent, or at least mitigate, an
about to happen hypoglycemic event.

BACKGROUND OF THE INVENTION

Diabetes is a chronic disease characterized by abnormal glycemic values due to the
inability of the pancreas to produce insulin (Type 1 diabetes) or to the inefficiency of
insulin secretion and action (Type 2 diabetes). Patients affected by diabetes need to
monitor their blood glucose (BG) level during all day, in order to control it and take
countermeasures to keep it inside the safety euglycemic range of 70-180 mg/dl as much
as possible. Diabetes therapy consists in diet, physical exercise and exogenous insulin
and drugs administration, opportunely tuned based on glucose concentration
measurements. According to the American Diabetes Association (ADA) 2018 Standards
of Medical Care in Diabetes [1], when hypoglycemia is detected, individuals with diabetes
should assume a small amount of fast-acting carbohydrates (also called hypotreatment -
HT) in order to avoid a long permanence in hypoglycemia. ADA also suggests re-checking
the glucose concentration fifteen minutes after the first treatment and, if measured
glucose concentration is still in hypoglycemia, the patient should assume an additional
HT.

Continuous glucose monitoring (CGM) are the state-of-the-art systems to monitor the
glucose concentration in real-time, providing a glucose concentration value every 1-5
minutes for several consecutive days/weeks. Most of CGM devices are equipped with an
alert generator system, which allows detecting in real-time hyperglycemia (e.g.,
CGM>180 mg/dl) and hypoglycemia (e.g., CGM<70 mg/dl). When hypoglycemic and
hyperglycemic thresholds are crossed, the CGM sensors can generate a visual/acoustic
alert for the user, suggesting them taking HT and insulin correction boluses, respectively.
Focusing on hypoglycemia, if the HT is administered when the hypoglycemic threshold is
crossed, hypoglycemia cannot be avoided, since carbohydrates take time to reach the
blood stream and rise the glucose concentration. The high sampling frequency of CGM
measurements and their real-time availability allows CGM systems to capture in real-time
the dynamics of glucose concentration that can be exploited to make shori-term
predictions of future glucose concentration (e.g., 20-30 minutes ahead of time). If
hypoglycemia is predicted, a preventive hypoglycemic alert can be provided to the CGM
user who can make a suitable treatment decision (e.g., to assume an HT) to mitigate, or
avoid at all, the incoming hypoglycemic event.

In this document, we describe a method to trigger the assumption of carbohydrates to
prevent and treat hypoglycemia, based on CGM data, and specifically a method to predict
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forthcoming hypoglycemia, estimate its severity, calculate the clinical risk associated to
the current glucose concentration value, and, finally, trigger HT administration
accordingly.

PRIOR ART

Concerning the use of real-time CGM sensor data, there are not any explicit contribution
on strategies for the assumption of preventive HTs to avoid/mitigate a predicted
hypoglycemic episode.

In general, it is worth noting the following methods to handle hypoglycemia:

Greenburg et al. [2] (W.O. Patent 2014/140062 A2, Sep.18, 2014) proposed a
method to handle hypoglycemia based on the computation of a carbohydrate dose,
depending only on the current glucose concentration value. The method does not
provide any prediction of the incoming hypoglycemia and its severity and does not
exploit any clinical risk function for such a purpose.

Mintz et al. [3] (U.S. Patent 2009/0300398 A1, Jan.29, 2009) proposed a method
for glucose control, which includes a strategy to suggest the patient to assume
carbohydrates in case the measured glucose value is below the glucose target.
The method is designed for any device to measure blood glucose, so it does not
exploit the possibility to use CGM data to predict hypoglycemia and its severity in
advance, and it does not exploit any clinical risk function for its purpose.

Budiman et al. [4] (U.S. Patent 2014/0121488 A1, May 1, 2014) proposed a
Kalman filter-based method to generate glycemic alarms, suggesting several
countermeasures for hypoglycemia, including the assumption of carbohydrates.
Differently from the present invention, the method performs a punctual prediction
and does not take into account the clinical risk associated to the current glucose
concentration value. Moreover, no explicit protocols (including HT administration
time, dose of each HT and re-treats) are proposed to trigger an HT assumption,
which is the main aim of the present patent application.

For completeness, it is also important to point out that:

for insulin  pump users only, hypoglycemia can be mitigated by
reducing/suspending the basal insulin infusion. For example, Hughes et al. [5] (J
Diabetes Sci Technol 2010) developed two methods for such a purpose: 1)
“Brakes”, which exploits CGM data to compute an attenuation factor for basal
insulin release; 2) “Power Brakes”, in which the attenuation factor is calculated
based on predicted glucose concentration obtained by a state model describing
the glucose-insulin system and the Kalman filter. The methods, patented by
Kovatchev et al. [6] (U.S. Patent 2012/0059353 A1, Mar.8, 2012), use the clinical
risk concept to compute the attenuation factor. Patek et al. [7] (IEEE Trans Biomed
Eng 2012) proposed a method for basal insulin attenuation based on a linear
predictor to estimate glucose trend and a system to correct glucose predictions for
insulin-on-board. Differently from the present invention, despite using the concept

2



WO 2020/094743 PCT/EP2019/080444

of clinical risk, all these methods work on the modulation/suspension of basal
insulin infusion and not on triggering preventive HTs.

- several methods for CGM-based prediction of future hypoglycemia have been
developed, but none of them suggested a method to treat the predicted
hypoglycemia.

Finally, Sparacino et al. [8] (U.S. Patent 2013/0109944 A1, May.2, 2013) proposed the
concept of Dynamic Risk (DR) and its usage to allow CGM users to visualize the clinical
risk. The DR, that in this invention we employ in the preferred embodiment, was not used
to trigger HT's for the prevention, mitigation, and treatment of hypoglycemia, as in the aim
of the present patent application.

SUMMARY OF THE INVENTION

The present invention relates to a method to trigger carbohydrates assumptions to avoid,
or at least mitigate, hypoglycemic events, based on CGM data, and particularly to a
method to predict the forthcoming hypoglycemic event, estimate its severity, and trigger
HT administrations.

The method receives in input the outputs of the real-time CGM device i.e., current CGM
value and current estimated glucose rate-of-change (ROC). Based on these two values,
the algorithm computes the clinical risk at current time, forecasts if a hypoglycemic event
is about to happen, and classify the upcoming episode in “Class A”, if glucose
concentration is predicted to rapidly drop in hypoglycemia, or in “Class B” otherwise. In a
preferred embodiment, the clinical risk is quantified by the dynamic risk (DR) function [9]
(Diabetes Technol Ther 2012). Then, different HTs are triggered for “Class A” and “Class
B” predicted events. After the first HT administration, the method periodically re-checks
for the conditions and eventually triggers the ingestion of other HTs.

These and other aspects of the invention will become apparent from the following
description of the preferred embodiments taken in conjunction with the following
drawings. As would be obvious to one skilled in the art, many variations and modifications
of the invention may be effected without departing from the spirit and scope of the novel
concepts of the disclosure.

BRIEF DESCRIPTION OF THE FIGURES OF THE DRAWINGS

FIG. 1 is a flowchart representing how the method works.

FIG. 2 is a graph showing how the proposed method works for a patient with “Class A”
predicted hypoglycemic episode, including the CGM (first panel), DR (second panel) and
ROC (third panel) traces, for a representative ideal scenario.

FIG. 3 is a graph showing how the proposed method works for a patient with “Class B”

predicted hypoglycemic episode, including the CGM (first panel), DR (second panel) and
ROC (third panel) traces, for a representative ideal scenario.
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FIG. 4 is a graph showing the effects of the proposed method vs the standard protocol,
for a subject with “Class B” predicted hypoglycemia, including the CGM trace (first panel,
line 20: standard protocol, line 10: proposed method), DR (second panel) and ROC (third
panel), in a realistic scenario.

FIG. 5 is a graph showing the effects of the proposed method vs the standard protocol,
for a subject with “Class A” predicted hypoglycemia, including the CGM trace (first panel,
line 20: standard protocol, line 10: proposed method), DR (second panel) and ROC (third
panel), in a realistic scenario.

FIG. 6 includes two graphs showing how the proposed method reduces the time spent in
hypoglycemia, with respect to the reference protocol, for 30 subjects with forced
hypoglycemic episodes associated to “Class A” (left panel) and “Class B” (right panel).

FIG. 7 includes two graphs showing how the proposed method reduces the post-
treatment rebound, with respect to the reference protocol, for 30 subjects with forced
hypoglycemic episodes associated to “Class A” (left panel) and “Class B” (right panel).

DETAILED DESCRIPTION OF THE INVENTION

A preferred embodiment of the invention is now described in detail. Referring to the
drawings, like numbers indicate like parts throughout the views. Unless otherwise
specifically indicated in the disclosure that follows, the drawings are not necessarily drawn
to scale. As used in the description herein and throughout the claims, the following terms
take the meanings explicitly associated herein, unless the context clearly dictates
otherwise: the meaning of “a”, “an” and “the” includes plural reference, the meaning of
“‘in” includes “in” and “on”.

Starting from the flowchart depicted in FIG. 1, which schematizes the procedure to trigger
a HT, we present a possible and preferred embodiment. In addition, to fully explain the
proposed method, an ideal representative glucose concentration profile is employed.
FIGS. 2 and 3 show an example of how the method works in that background, for a
preferred embodiment. For both the figures, in the upper panel the glycemic trace with
the administered HTs (circles) is depicted. In the middle panel there is the clinical risk
trace and in the lower panel there is the glucose ROC. All the thresholds (dashed black
lines) will be explained in the following description.

1. The method starts with the real-time collection of the outputs of a CGM sensor,
i.e., CGM value and ROC, which the device provides to the user, e.g., every 5
minutes.

2. The method checks for the CGM value until it is near to the hypoglycemic range:
if it is lower than or equal to q, the method checks for the ROC value.

3. For positive ROC, the method returns to step 1. If the ROC is negative or equal to
0, the method checks for its value in order to predict the forthcoming hypoglycemic
episode and its severity class: patients of “Class B” go in hypoglycemia with a mild
ROC, while patients of “Class A” go in hypoglycemia more strongly, i.e., they are
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supposed to go deeper in the hypoglycemic range without a countermeasure.
Therefore, for “Class A”, the HT administration must be much prompter than for
“Class B”.

4. If ROC = r (see FIG. 2 point 231 in the lower panel), the method assigns the
hypoglycemic episode to the “Class A” and a first HT administration is triggered (at
time 211, see Fig. 2 upper panel). In FIGS. 2 and 3 the dashed black line of the
lower panels represents the r threshold. The black circle indicates the moment in
which the condition of step 2 is verified. If ROC > r (see FIG. 3 point 331 in the
upper panel), the hypoglycemic episode is assigned to the “Class B”.

5. For “Class A” predicted events, the method waits for t min before collecting a new
CGM value. For “Class B” predicted events, the method continues to collect CGM
values at every sampling time.

6. Every time a new CGM value is collected, the method uses the current output of
CGM sensor to compute a clinical risk function. In a preferred embodiment the
clinical risk can be measured by the DR concept as follows [8]:

dg SR(g)-[S -tanh(aﬂ+y)+ﬁ] if SR(g)>0
DR (g —) = at

’ dr
dt SR(g) - [6 - tanh (—a—

o +y) +B] if SR(g) <0

with g and % being the current glycemic reading and its ROC, respectively, «, 8,

y being scalars equal to 5, 2.125 and -1.151 and § being a modulation factor that,
in a preferred embodiment, is equal to 1.375. SR(g) is the static risk (SR) function,
defined by Kovatchev et al. [10] (Diabetes Care 1997) as:

SR(g) =10 - {7 - [An(g)® — ]}

With @, § and ¥ being scalars equal to 1.084, 5.381 and 1.509.

7. For both the classes of events, the method collects a new CGM value until the DR
is lower than or equal to s. In this moment it checks for the DR first time derivative.

8. If the DR first time derivative is negative or equal to 0 (see FIG. 3 point 321 in the
middle panel) a HT administration is triggered (at time 311, see FIG. 3 point 311
in the upper panel). In FIGS. 2 and 3 the dashed black line of the middle panel
represents the s threshold and the circle indicated by reference P corresponds to
a HT administered when both the previous conditions verify. After the HT
administration, the method waits for t min before collecting new CGM values and
suggests a re-treat if all the conditions verify again, in order to prevent a possible
relapse in hypoglycemia.

9. If the DR slope is positive, the method returns to the step 1.

In a preferred embodiment, the first step of episode classification (step 2) can be
performed when CGM crosses the threshold of g=112.5 mg/dl (which corresponds to
DR=SR=0) with negative slope, so the patient’s glucose concentration is below target and
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moving towards hypoglycemia. Administering a HT could be premature for patients who
are moving towards hypoglycemia slowly, since it is too early to understand if they will
really go below the hypoglycemic threshold (e.g., 70 mg/dl). On the other hand, for
patients going more quickly towards hypoglycemia a HT administration is reasonable.
Therefore, to classify the severity of patients’ about to happen hypoglycemia, the method
checks on the ROC value, observing if it is lower or greater than the r threshold. In this
preferred embodiment, we set the r threshold r=-1 mg/dl/min.

Generally, to predict the entrance in hypoglycemia by means of the DR, it is possible to
exploit its faculty of intrinsically predicting the SR of about 10 min. So, in a preferred
embodiment, the value of the scalar parameter s is the value that SR assumes on the
hypoglycemic threshold: SR(BG=70mg/dl) = -7.7550.

Finally, in accordance with 2018 Standards of Medical Care in Diabetes, a possible time
interval after which re-check the DR and its derivative, and determine if an additional HT
is needed, is t=15 min.

In a preferred embodiment, the HT dose could vary in relationship to the prior on the
severity of the predicted hypoglycemic episode: a possible strategy is to fix the first HT at
20 g and set the dose of the subsequent HT at 20 g for “Class A” and 15g for “Class B”
hypoglycemic events.

The presented method has been validated through the Type 1 Diabetes Patient Decision
Simulator (T1D-PDS), developed by Vettoretti et al. [11] (IEEE Trans Biomed Eng 2018):
it is @ model able to simulate both SMBG measurement and CGM output, including noisy
CGM readings (with an error model able to reproduce both the sensor noise and its
imperfect calibration step). We tested the methods in silico, since the T1D-PDS allows to
test different methods under the same background conditions for each patient. In our
case, to evaluate the predictive power of the proposed method, its performance has been
compared with that of another protocol, which we call reference protocol, which triggers
an HT as soon as the CGM crosses the hypoglycemic threshold, and re-checks patients’
glycemia every 15 min, as suggested by ADA 2018 Standards of Medical Care in
Diabetes.

Database

The assessment of the method has been performed on 30 virtual subjects (VSs), who
have been monitored for 24h, in a single-meal scenario. The VSs have been forced in
hypoglycemia by tuning two parameters: the insulin dose before a meal and the delay in
meal bolus administration time. Particularly, two scenarios have been developed,
differentiating on the ROC value during the crossing of the hypoglycemic threshold: in
“Scenario 17, the VSs have a ROC between 0 and -1 mg/dl/min, while in “Scenario 2, the
VSs have a ROC between -1 and -2 mg/dl/min. Therefore, the method should be able to
associate most of the hypoglycemic episodes of “Scenario 1” VSs to the “Class B”, and
those of “Scenario 2” to the Class A.

Metrics
To evaluate the performance of the proposed method, two metrics have been used:
e Time spent in hypoglycemia [min], which is the main index of efficiency of the
method. It is computed as the time spent under the hypo-threshold of 70 mg/dl;
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e Post-treatment rebound [mg/dl], which is important to evaluate, in order to avoid a
hyperglycemic episode as drawback. It is computed as the maximum BG value
after the HT administration.

In FIGS. 4 and 5, a comparison between the proposed method (line 10) and the reference
protocol (line 20) is presented, for both the classes of predicted hypoglycemic episode.

In FIG. 4, the early HT administration suggested by the proposed method makes one HT
sufficient to totally avoid hypoglycemia, while two HT administrations are needed
according to the reference protocol, bringing to a higher rebound (upper panel). The
administration happens when DR crosses the SR(BG=70mg/dl) threshold (middle panel).
Indeed, when DR=0, the ROC value is not lower than -1 (lower panel) so, according to
the classification step rules, it is not necessary to trigger an HT at that moment.

In FIG. 5, the glycemic traces of a VS with a “Class A” hypoglycemic episode are depicted.
In the upper panel it is possible to appreciate the further time anticipation of the first HT,
which happens, as depicted in the lower panel, when DR=0, since at that moment the
ROC value is so low that it is expected a severe hypoglycemic episode. In this way, the
VS totally avoids hypoglycemia with only one HT, while adopting the reference protocol,
with the same background conditions, three HTs are administered.

FIG. 6 shows the performance of the proposed method, compared to the reference
protocol, in terms of time spent in hypoglycemia in the 30 VSs. There is a substantial
reduction of the median time in hypoglycemia, both for “Class A” episodes (left panel) and
for “Class B” ones (right panel). This result is supported by a reduction of rebound post-
treatment too. So, varying the administration time of the HT, it is possible to obtain a
strong reduction both in the time spent in hypoglycemia and in the post-treatment
rebound. This result is confirmed by the fact that the mean number of administered HT
for the proposed method is reduced compared to a protocol without HT anticipation.

An important issue to be addressed is how the first time BG derivative is computed in the
device, since measurement noise can heavily affect the quality of the first derivative
signal. If the signal to noise ratio (SNR) is sufficiently high, i.e., the noise has low
amplitude compared to the glucose signal, the derivative can be calculated as first order
finite differences. If the SNR is low and the noise component is significant, it should be
necessary a real-time smoothing of the CGM signal, e.g. obtained via Kalman filter.

The above described embodiments, while including the preferred embodiment and the
best mode of the invention known to the inventor at the time of filing, are given as
illustrative examples only. It will be readily appreciated that many deviations may be made
from the specific embodiments disclosed in this specification without departing from the
spirit and scope of the invention. Accordingly, the scope of the invention is to be
determined by the claims below rather than being limited to the specifically described
embodiments above.
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CLAIMS

1. A method for continuous monitoring glucose to prevent/mitigate hypoglycemic events in a patient,

comprising the steps of:

(a)

(b)
(c)
(d)

(e)
(f)
(8)

(h)
(i)

()
(k)

collecting from a continuous glucose monitoring, CGM, device a periodic series of CGM values and
rate of change, ROC, values;

comparing a CGM value to a predetermined threshold q;

if CGM is lower than or equal to g, then comparing the ROC value to zero, else go to step a)

if ROC value is lower than or equal to zero, then comparing the ROC value to a predetermined
threshold r, else go to step a);

if ROC value is lower than or equal to r, then go to step i);

calculating current Dynamic Risk, DR, value;

if current DR value is lower than or equal to a predetermined s threshold, then calculating the
slope of DR function; else go to step k);

if slope of DR function is higher than zero, then go to step a);

alerting about the need of an immediate Hypoglycemic Treatment, HT, administration to the
patient;

waiting for a predetermined time interval, t;

collecting a new CGM value and go to step f).

2. The method according to claim 1 wherein the threshold q is equal to 112.5 mg/dl.

3. The method according to one or more of claims 1-2 wherein the threshold r is equal to -1 mg/dl/min.

The method according to one or more of claims 1-3 wherein the threshold s is equal to -7.7550.

5. The method according to one or more of claims 1-4 wherein the time interval t is equal to 15 min.

6. The method according to one or more of claims 1-5 wherein DR function is calculated as follows:

SR(g)-[S -tanh(a%+y)+,8] if SR(g)>0

DR <g’ccll_f) - dr
SR(g) - [6 - tanh <—a%+ y) + ,8] if SR(g)<O0
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with g and % being the current glycemic reading and its ROC, respectively; , 8, ¥ and 6 being scalars;

being a modulation factor that, in a preferred embodiment, is equal to 1.375. SR(g) is the static risk (SR)

function:

SR(g) = 10~ {7+ [an(g)® — B}’

@, B and ¥ being scalars.

7. The method according to claim 6 wherein , a, 8, ¥y are equal to 5, 2.125 and -1.151 respectively, @, E

and ¥ are equal to 1.084, 5.381 and 1.509 respectively and § is equal to 1.375;

8. A system for continuous monitoring glucose to prevent/mitigate hypoglycemic events in a patient,
configured to perform the steps of the method according to any one of claims 1-7, said system comprising:
means for collecting from a continuous glucose monitoring, CGM, device a periodic series of

CGM values and rate of change, ROC, values;
means for comparing a CGM value to a predetermined q threshold
means for comparing the ROC value to zero and to a predetermined r threshold;
means for calculating current Dynamic Risk, DR, value;
means for comparing DR value to predetermined s threshold;
means for calculating the slope of DR function;

means for alerting about the need of an immediate Hypoglycemic Treatment, HT, administration

to the patient.
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