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R Managing Diabetes is a Challenge for Persons with Diabetes (Families),

Providers, and Health Systems
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Presenter
Presentation Notes
For each patient in a diabetes clinic, the amount of data available is increasing with the increasing use of diabetes technology
And yet overall outcomes are not improving with the majority of patients not meeting glycemic targets

While the number of people with diabetes rises, the work force is not keeping pace. There is a lack of subspecialists to help patients manage diabetes and the workload for medical providers is increasing


How DreaMed Advisor™ Pro Works

Patient downloads data, data is sent to the diabetes management platform
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Standalone with Advisor Report Advisor Report Integrated into
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Presentation Notes
The Advisor leverages data management platforms from Glooko (where’s the advisor report integrated) or Tidpool (in a standalone mode on DreaMed’s website), and in this study, glooko was used. 



How DreaMed Advisor™ Pro Works
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Presentation Notes
The Advisor Pro uses raw data to detect glucose patterns and events. Insulin dosing decisions are based on these events’ detections. The potential recommendations may include: changes to the patient’s Basal profile, Carb ratios or Correction factors plan and also provides personalized diabetes management tips. 


How DreaMed Advisor™ Pro Works

Advisor Recommendations are Presented to the HCP

Patients > Jenny Bell > Rec dati List > Recommendation - 01/28/2019

JENNY BELL 01/18/2018 - 02/08/2018
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bolus.
-You are over treating your lows. Eat moderately when treating your lows.
-l noticed that many of your lows come after a manual bolus. Using your bolus calculator may help you
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Presentation Notes
Within a short time after downloading, the advisor report with the recommendations are available for the provider to review (and the provider can edit, accept or adjust). The report is organized and easy to review and provides recommendations for basal rates, Carb ratios and correction factors. In this study all categories had to be be reviewed and approved before sharing with the patient. And the AGP is displayed at the bottom of each page in order to simplify the provider review process. 

By using Advisor Pro, the dose adjustment portion of the visit is more efficient and effective, leaving more time to address concerns that the patient or their families want to discuss


Advisor™ Pro Clinical Experience

Pilot 1 RcCT, 6 weeks

Pilot 2 RCT, 3 months

Presented at ATTD, Paris, Feb 2017 Presented at ATTD, Vienna, Feb 2018
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“Physicians provide different

insulin dose recommendations

based on the same data sets.
The automated advice of the
DreaMed Advisor Pro didn't

differ significantly from the

advice given by the physicians
in the direction or magnitude

of the insulin dosing.”
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Presentation Notes
In the last few years, to small feasibility studies confirmed the effectiveness of the Advisor compared to experienced physicians in insulin dose adjustments. 
In addition, Dr. Nimri and her colleagues published a paper in 2018 which included a survey to examine how similar automated dosing adjustments 
would be to what experienced physicians would recommend? 
In this study, Recommendations for insulin pump settings adjustments were made by 26 physicians with experience in diabetes technology, based on CGM data, for 15 digital data cases, technology use) and those given by automatization, the Dreamed Advisor Pro. Full agreement between physicians in the direction of insulin adjustments (increase, decrease or no change) were around 41-45% for each of the pump parameters. Significant similar results were found between the physicians and the Advisor Pro.




https://onlinelibrary.wiley.com/doi/abs/10.1111/dom.13408

&
Insulin dose optimization using an automated

artificial intelligence-based decision support
system in youths with type 1 diabetes

Revital Nimri 1, Tadej Battelino 2, Lori M. Laffel3, Robert H. Slover4, Desmond Schatz5, Stuart A. Weinzimer
6, Klemen Dovc 2, Thomas Danne7, Moshe Phillip 1,8 & and

NextDREAM Consortium*



The Advice4U Study: Hypothesis /Objective

Frequent optimization of insulin pump therapy based

on continuous glucose monitoring readings using the
Advisor would result in statistically non-inferior
glycemic control compared with dose adjustments
done by physicians from specialized academic

diabetes centers
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Presentation Notes
We hypothesized that frequent optimization of insulin pump therapy based on continuous glucose monitoring readings using the Advisor would result in statistically non-inferior glycemic control compared with dose adjustments done by physicians from specialized academic diabetes centers. 




The Advice4U Study: Design
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Presentation Notes
After a 3-week run-in period, participants were randomized to participate either at the advisor or physician group. Three weeks after randomization and every 3 weeks thereafter, participants uploaded their insulin pump and continuous glucose monitoring data using the Glooko platform. 


The Advice4U Study: Population

Key Inclusion Criteria Key Exclusion Criteria

Within the month

prior to
enrollment
Age
10-21y Within 6
Severe months prior to
HbAlc Hypo enrollment
7-10%

-86 mmol/mol
53-86 ol/mo Any medical condition that

would negatively impact
participation in the study

For at least 4 months

Willingness to use CGM

0000
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Presentation Notes
Children, adolescents, and young adults with type 1 diabetes for at least one year and treated with insulin pump therapy were eligible for participation in the study. 
Key inclusion criteria for participation were ages 10 to 21 years; glycated hemoglobin level ranged from 7.0 to 10.0% and willingness to use continuous glucose monitoring throughout the study. Key exclusion criteria were an episode of diabetic ketoacidosis within the month prior to study entry; severe hypoglycemia within six months prior to enrollment; any medical condition that would negatively impact participation in the study. 


The Advice4U Study: Randomization

Participants were randomized within Age and Alc as follows:

mmol/mol

Age 10-14yr Alc 7 to 8% (53-<64)
Age 15-18yr & Alc8.1to 9% (64-<75)

Age 19-21yr Alc9.1to 10% (75-86)
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Presenter
Presentation Notes
Randomized was stratified by age (10-14 years, 15-17 years, 18-21 years) and glycated hemoglobin level at screening (7-<8% , 8-<9% , and 9-10%) to achieve equal distribution of participants. Each site included an even number of participants to ensure pairs of patients within 8 of the 9 age-glycated hemoglobin strata (e.g., each pair had one patient designated to Advisor arm and the other to the Physician arm)


The Advice4U Study: Endpoints

Primary Endpoints

Efficacy % of readings within range 70-180 mg/dL (3.9-10 mmol/I)

Safety % of readings below 54 mg/dL (3 mmol/l)

Secondary Endpoints

HbA1lc change from baseline to end of study & Adverse Events

Exploratory Endpoints

CGM metrics & Insulin Doses

Device Satisfaction - Healthcare Professional Post-Intervention Survey


Presenter
Presentation Notes
The primary efficacy measure was the percentage of time that the glucose level, as measured by the CGM, was in the target range of 70 to 180 mg per deciliter over the treatment period. 
The primary safety measure was the percentage of time that the glucose level was less than 54 mg per deciliter (3.0 mmol per liter). Secondary outcomes were glycated hemoglobin level change from baseline to the end of study and adverse events / severe adverse events. 

Exploratory glycemic measures were: mean glucose, glycemic variability as measured by standard deviation (SD) and coefficient of variation (%CV), percentage of time that glucose level readings were <50 mg per deciliter(<2.8 mmol/l), <70 mg per deciliter(<3.9 mmol/l), >180 mg per deciliter(>10 mmol per liter), and >240 mg per deciliter(13.3 mmol per liter), as well as insulin doses. 
Device satisfaction was evaluated by a 50-item questionnaire (Healthcare Professional Post-Intervention Survey) completed by the physicians who used the Advisor during the study (at midpoint12 and 24 weeks) 


The Advice4U Study Results: Participant’s Baseline Characteristics

D
2/ 52/30

155230 158230
172138 (42131
16432110 16708110
26434 25831

BIVII-SUS® UoxUJ U./7xU./ N\

Glycated hemoglobin (%) 8.4+0.8 8.4+0.8

Glycated hemoglobin (mmol/mol) 68.4+8.5 68.0+ 8.8

Total Daily Insulin (U/kg/day) 0.9£0.2 0.8+0.2

Diabetes duration (yr) 6.6+4.1 7.7%+4.2
Pump-therapy duration (yr) 49138 54+£3.7
¥ The body-mass index
ALEEIIR RSN = Sensor use duration (yr) 19+19 26125
T Baseline insulin inforr , , , . . vaiuco are means + SD
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Presentation Notes
The baseline characteristics of the 122 randomized participants were similar between the two study arms. Aged on average 15-16 years, had same level of glycemic control and daily insulin requirements. Today we would share with you for the first time the results of the per-protocol cohort. 





The Advice4U Per-Protocol Study Results: Time within Range

(@ Arm (N=30) ADVISC RArm (N=30)
- 17.9% Very High - 17.7% Very High
23.9% High 24.6% High

180

Time in Ranges (mg/dL)

54.7% In Target
(70-180 mg/dl)

54.3% In Target
(70-180 mg/dl)

70— 2 6% Low

54 —— 2 4% Low

0.9% Very Low 1% Very Low

Primary Outcome: For non-inferiority comparison of time within 70-180 mg/dl (margin 7.5%) P <0.0001 (ANCOVA model)
Exploratory Outcomes: Comparison for other metrics: P=N.S (a two-sided t-test)


Presenter
Presentation Notes
The percentage of time spent within the target glucose range (the primary efficacy endpoint) as well as the percentage of time in the clinically significant hypoglycemia range in the Advisor arm was statistically non-inferior to the physician arm. The similarity between glucose outcomes as a result of an automated and a human recommendations is visible; it looks like twins 
Mirror images  
 





The Advice4U Per-Protocol Study Results: Secondary Outcome - HbAlc

~~~Significant reduction in Alc was observed compared to baseline
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Presentation Notes
Significant reduction in mean A1c was observed from baseline to end of study in the advisor arm and non-significant reduction in the physician arm, CLICK However the reduction was similar (and not significant) between the two arms. Thus, participants who got their recommendation from advisor and those from experienced physicians achieved almost the same A1c reduction




The Advice4U Per-Protocol Study Results: Secondary Outcome - HbAlc

— -~ "HbAlc was statistically comparable between the study arms
8.8
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Presenter
Presentation Notes
Significant reduction in mean A1c was observed from baseline to end of study in the advisor arm and non-significant reduction in the physician arm, CLICK However the reduction was similar (and not significant) between the two arms. Thus, participants who got their recommendation from advisor and those from experienced physicians achieved almost the same A1c reduction



The Advice4U Study Results: Exploratory Outcomes

ADVISCR (@m P

Arm (n=30) Arm (n=30) No significant

difference in the TDD
between arms

Mean total daily insulin dose (U) 60.5+22.1 54.4+10 0.185
Basal insulin dose (U) 27+12.4 252+7.05  0.468

Bolus insulin dose (U) 33.5+12.4 29.4 +6.95 0.143


Presenter
Presentation Notes
The similar glycemic outcomes were achieved with similar insulin delivery in total amount and in the ratio of basal to bolus insulin



The Advice4U Study Results: Adverse Events

ADVISCR (@q Physician

Arm (n=60) Arm (n=62)

No. of severe hypoglycemic events

No. of severe hyperglycemic events (DKA)

Significant Hyperglycemia (pump occlusion)

No. of AE not related to study intervention (sum)

AE — Adverse Events Significant hypoglycemia/hyperglycemia


Presenter
Presentation Notes
Also nonsignificant difference in occurrence of adverse events between the two arms. The automated algorithm provided safe recommendations with no serious AE related to diabetes. 

Three SAE related to diabetes in the Physician Arm. None in Advisor Arm


Participants pair Example, Data From Advice4U Study

P-007-011 ADVISCR™ P-007-001 (%)
DIABETES DIAGNOSIS DIABETES DIAGNOSIS

Gender: Female Gender: Female
Agelyr]: 14 Agelyr]: 14
BMI [Kg/m ?]: 24.8 BMI [Kg/m?]: 18.8
HT[cm]: 172 HT[cm]: 174
WTlkg]: 73.5 WTlkg]: 57
Diagnosis of T1D [yr]: 5.2 Diagnosis of T1D [yr]: 5.1
INSULIN THERAPY INSULIN THERAPY

Insulin pump [yr]: 4.4 Insulin pump [yr]: 3.2
TDD[U]: 70.5 TDDI[U]: 58.7
U/kg/day: 0.96 U/kg/day: 1.03

# Bolus/day: 12.3 # Bolus/day: 4


Presenter
Presentation Notes
Before I present the provider survey data, I would like to present 2 cases from the actual study. These participants are two 14 years old females with type 1 diabetes for 5 years, with similar profiles in terms of their total daily insulin dose 



O
Participants pair Example Data: Compare Glucose Control Over Time

P-007-011 ADVISCR™ P-007-001 (%)

Percentage Glucose Readings in Range per Percentage Glucose Readings in Range per
Visit # Visit #

100% 100%
90% 90%
80% 80%
70% 70%
60% 60%
50% 50%
40% 40%
30% 30%
20% 20%
10% 10%

3 2 5 6 7 8 9 10 3 4 5 6 7 8 9 10

0% 0%

B Below 70 mg/dI B Within 70-180 mg/dl B Above 180mg/dI B Below 70 mg/dI B Within 70-180 mg/dI B Above 180mg/dI


Presenter
Presentation Notes
The advisor patient (who missed her visit 6 but) overall we can see here that for time in target range rapidly improved initially up as she gets advice from the system and kind stabilized at a bit 60, hypoglycemia percentage was low 2-3% range and the patient get the clinician advice generally was around 40-50% time in target range with sometimes more hypoglycemia and sometimes less. 
And if I blinded this, and this is really the big take away from this all line of thought, you want be able to guess which of these patients was given advice by a computer and which one was given advice by someone with 15 years of training, you would look at this and could say they are pretty similar, a lot of us might guess that the patient actually statoscope side was the one how got the computer advice  




()
Participants pair Example Data: Compare Glucose Control Over Time

P-007-011 ADVISCR™ P-007-001 (%)

atapoint | HoALe 4 atapoint | oAt 4

Baseline 8.1 Baseline 8.1
Randomization 7.5 Randomization 7.8
12-Weeks 6.4 12-Weeks 7.3

24-Weeks 6.5 24-Weeks 6.9
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Presentation Notes
Here we see the A1c results, patients got better through the study with more and more insulin adjustments but the difference between the advisor and clinician is not really obvious if you were blinded for this slide



® The Advice4U Study Results:

The Healthcare Professional Post-Intervention Survey

The Healthcare Professional Post-Intervention Completed by physicians randomized to
Survey, is a 50-item questionnaire Advisor arm at 12-weeks and 24-weeks
P N T T N
16 statements about general 12 statements about 12 open questions about 10 Yes/No questions about
experience with Advisor experience with Advisor benefits and updates integrating Advisor into
recommendations routine daily practice

Answers in scale from “Strongly Disagree”(=1)
to “Strongly Agree” (=5)

Developed by Professor Katharine Barnard, Bournemouth University, Bournemouth, UK BHR Ltd., Portsmouth, UK
with contribution from Lorri Laffel & Revital Nimri


Presenter
Presentation Notes
In order to capture experience and acceptance of use, the 13 physicians who used the advisor were asked to fill a fifty items questionnaire with 4 sections (developed by katherin Bernard) after 3 months and at the end of the study (answers were rated with a scale of 1 strongly disagree to 5 strongly agree and some were yes/no and open questions). 



The questionnaire comprises: (a) 28 items for pertaining to the physician’s experience with the Advisor Pro use and recommendations. Each item is score on a 5-point scale range from 5 (strongly agree) to 1 (strongly disagree) (b) 22 items are questions that asses the physician’s view regarding integration of the Advisor Pro into daily routine practice (14 items are yes/no questions and 8 items are open questions).  The questionnaire was developed by Prof Katharine Barnard



The Advice4U Study Key Results: The HCP Post-Intervention Survey

Answers in scale from “Strongly Disagree”(=1) to “Strongly Agree” (=5)

Section A: General experience with Advisor

Statement (results presented as average) 12-weeks (n=8/13) 24-weeks (n=13/13)
Using the Advisor Pro was intuitive and simple 4.8 4.8
| found the Advisor Pro to be reliable 4.1 4.5
| believe the Advisor Pro was safe 4.5 4.4
The Advisor Pro saved me time 4.3 4.3
The Advisor Pro was useful in helping me
communicate insulin dosing decisions to my 4.6 4.5
patients
The Advisor Pro was sufficiently dynamic to

: . . . 4.3 4.2
provide accurate advice in different situations
The Advisor Pro was similar to therapy 3.3 3.5

adjustments | would have done clinically


Presenter
Presentation Notes
For the general experience with advisor, most physicians experienced the advisor as intuitive and simple, reliable, safe, saved time and was useful. You can see that Advisor got these positive results even though the recommendation was sometimes different from what the physician would have recommended without advisor - as seen in the “similar to therapy adjustments I would have given”. 







In Summary

 DreaMed Advisor Pro, provided similar
level of glycemic outcomes as physicians
from academic centers experienced
with technology use

Get Advice from Whenever a Too far and busy

* Al based decision support system can anywhere, anytime change is needed to see HCP
provide safe and efficient automated
insulin dose adjustments and
management insights tips

e 11/13 of the physicians participated in -
.the Advisor Arm Stated they WOU.ld be In between visits lack access to Telemedicine Clinical Visit
interested to continue to use Advisor Titration medical services
Pro in their clinic



Presenter
Presentation Notes
The use of an artificial intelligence-based decision support system DreaMed Advisor Pro for optimization of insulin pump settings was non-inferior in efficacy and safety to clinical care achieved by trained physicians from academic diabetes centers – centers of excellence. 
A decision support system has the potential to intensify insulin dosing adjustments while still matching the safety and efficacy of those given by physicians. It can be used for telemonitoring programs, facilitates more frequent insulin adjustments in between clinic visits. 
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