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Objectives

 Discuss outcome c@bﬂ kﬁ
: ConS|de @?g y can help improve

dlabetes devices and develop a
cllnlcal strategy for their clinical use




Focus on Africa




Focus on Africa

ACCEDE Project: Access t G@%ﬁr
Diabetes Management @
Fund@‘?ig msley Charitable Trust along with the

IDF

The project aims to improve affordability and ensure
training on the use of CGMs in Kenya and South Africa.




Focus on Africa

» J Diabetes Sci Technol. 2016 May 5;10(6):1294~ it

First Clinical Expe ‘@ with Retrospective Flash Glucose Monitoring

(FGM - South Africa
Charactefizing emic Control with Ambulatory Glucose Profile

Larry A Distiller ', lain Cranston 2, Roger Mazze ?




CGM Assessment of Metabolic Control in East African
Children and YA with T1D: A Pilot and Feasibility Study

Blood Glucose Range

= 250 mg/dL
(13.9 mmol/L)

181 - 249 mg/dL
(10.1-13.8
mmol/L)

W70 - 180 mg/dL
(3.9-10.0
mmol/L)

355-60 mg/dL
(3.1-3.8 mmol/L)

W< 55 mp/dL (3.0
mmol/L)

Recommended  Total 4-11 years 12-17 years  18-26 years
CGM Goals

Endocrino Diabet & Metabol, Volume: 3, Issue: 3, First published: 08 June 2020, DOI:
(10.1002/edm2.135)




Open access Original research

BM) Open Appropriateness and acceptability of
continuous glucose monitori
people with type 1 di s at rural first-
level hospitals i awis
qualitative

)

hapa.* Stéllar Chibvunde,? Leah Schwartz,* Celina Truijillo,"* Gina Ferrari,'
own,' Apoorva Gomber @ ' Paul H Park,' Beatrice Matanje,’

1486

ekandiana,® Chiyembekezo Kachimanga,” Gene Bukhman,
odd-Huderman,” Alma J Adler © '#

Main Themes:

1. Provider/patient relationship

2. Stigma and psychological support
3. Device use

4. Clinical management

BMJ Open 2024,14:€075559. doi:10.1136/bmjopen-2023-075559




Types of Devices

- Blood glucose monitors (BGM( @@\@%

- Continuous glucose m

- Continuous §@ S Insulin Infusion (CSII) or insulin pumps

- Automated Insulin Delivery (AID) or Hybrid Closed Loop (HCL)
Systems

- Connected Insulin Pens (CIP) or “Smart” Pens

All should be used in conjunction with diabetes education!




Is A1c Enough To Help Us Manage Patients?

- Strengths of A1c
- Reflects blood glucose conc nt S
« Only metric of glycemlc:cog? n prospectively
associated with c plic a ol
- Useful for a nds.in a population over time
L|m|ta on
. Affecte other conditions that affect red blood cell lifespan

or interfere with glucose binding to hemoglobin

- A wide range of mean glucose concentrations exist for a given
HbA1c level

+ Provides no information about hypoglycemia frequency or
severity

- May under-represent the burden of hyperglycemia in African-
Americans

Beck RW, et al. Diabetes Care. 2017;40:994-999.




CGM-measured Mean Glucose Versus Lab-Measured HbA1c

N

n

=
1

150 1

1001 , Data from 3 studies with Dexcom G4 (505
software)

50(31) 6.0(42) 7.0(53) 'B0164)°19.0'¢73)/200°(86)
Central-Lab HbAlc % (mmol/mol)

Slide thanks to Roy Beck (Beck RW, et al. Diabetes Care. 2017;40:994-999.)

CGM-Measured Mean Glucose (mg/dL)
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The Same A1C, Very Different Glucose Control
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Ambulatory Glucose Profile

Glucose
Metrics
24 hr Glucose
Profile/Patter
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http://www.agpreport.org/agp/agpreports
Bergenstal RM, et al. Diabetes Technol Ther. 2013;15:198-211.




Easy to Assess for Hypoglycemia

AGP Report N E\
March 5, 2025 - March 18, 2025 (14 Days) ‘ A

GLUCOSE STATISTICS AND TARGETS . ME IN RANGES

March 5, 2025 - March 18, 2025 w Da ‘

Time CGM Active: @ 9€ Very High >250 mgew
Ranges AM'/@ ( ( \ \ \\ Type 1 oc Type 2 Dlabelas 250 E=-nr_=‘r

Glucose Ra U Kmmsawumn High :#1-250 mgiet
Taeget Range 7O\ 80 Greater than 70% {16h 48mn)

Bolow 70 mguiL Less han 4% (S8min)
Balow 54 mgiil Less :an 19% (14min)
Above 180 mgal Less han 25% (6h) Target RBI'\QO 70- 180 mgiiL
Above 250 mgidL Less han 8% (1h 12min)
Each 5% incranse i Sene i rangs (70180 mgAdL ) ls dinically banedcial
Average Glucose 158 mouee Low 54-89 mgaL
Glucose Management Indicator (GMI) 74% Very Low <54 mgel
Glucose Variability 44.1%

Defined as percent coefficient of variation (WCV); target S36%

LibreView

10% (2n 24min)

27% (6h 29min)

53% (12n 43min)

8% (1n55min)
2% (28min)




What Types of CGM Are There?

- All forms of CGM continuously mon'ﬁ@%lucow levels but

vary in certain characteris \( @
- CGM that ha d” o obtain data and CGM that

continuously transmits data

- Professional CGM vs real-time CGM
- CGM that requires calibration and CGM that doesn’t
- OTC vs prescribed




Use of Smart Phones

- Most CGM'’s can be used with a reade atible cell phone

- Some automated insulin deliv, S work with a smart phone
- Data can only be S?t@%{;s through the cloud via a smart phone




RT-CGM: Dexcom G6 and G7 (have readers)

- Factory cali %ﬂ%ﬁlu an be calibrated
@ ata supporting its use

0 days of sensor use

* Has alarms for hypoglycemia and hyperglycemia
thresholds and alerts for trending high or low

« Can display glucose levels on a receiver or phone

- Can ‘share’ glucose readings with someone else
(e.g., parent, spouse)

* Reads glucose g5 minutes

* G7 integrated into Tandem, Ominpod and DIY
systems




Libre 14-day and Libre 2 (have readers)

- Lasts for 14 da
s) and Libre

> Factory calibrated

- Data displayed on reader/smart
phone

Libre 3/Libre 3 Plus

* Much smaller, no swiping, has
alarms

* Measured glucose every
minute




Medtronic: Simplera Sync (heeds compatible smart phone)

DiaTech Podcast https://www.youtube.com/watch?app=desktop&v=9rl10rWrHnc




RT-CGM: Eversense (needs compatible smart phone)

n r.\@

- Implanted @365 days
. e@%ﬁ calibration
i arging required

- Transmits to smart phone
- Predictive alerts and alarms
-ICGM approval




OTC: Stelo CGM (Dexcom G7)




Big claims:

<,

Weight management

As glucose rises, 50 does insulin 14

And when insulin is chronically
slevated, it can impair the body's
abifity to bum fat for enargy. %
That's why having steady ghucose
Jevels con help with losing and
maintaining weight 17

OTC: Lingo CGM (Abbott Libre 2)

L

Re-training hunger cues

Glucose crashes can trick you into
thinking you need more food ASAP,
189 saaing your real-time ghucose
data can help you understand the
differonce botwoen true hunger
and just a passing craving.™

Feeling more rested

Studies have shown that adopting
habity known to support steady
glucose may lead to better sleep, In
tun, better sleep can also help you
make botter food cholces to koop

your glucose steady, W12

And more...

Glucose managoment is associnted
with improved memory, mental
clarity. and mood " *! One study
found that people who ate a high-
glycemic dwt had o 555% higher
repart of poor mood as compared
to people who ste a low-glycemic
diet




OTC CGM (needs compatible smart phone)
Stelo (Dexcom) ‘Lingo (Abbott)

Indication ifestyle (people not on insulin)

Model Libre 2 without swiping
Duration of Wear @ 14 days

Warm up @ 30 minutes 1 hour

Alarms for low/glucose None None

levels?

Range 70 — 250 mg/dl 55 — 200 mg/dI

Cost (single purchase) $99/2 sensors $49/1 sensor

Compatible with iPhone iPhone




OTC System Available in Some Parts of the World

@m XX CGM Sensors (3 Months)

Experience 90 days of continuous glucose monitoring with
AIDEX X CGM using 6 sensors (15 days each) and receive
real-time updates every minute.

AIDEX X Continuous Glucose Monitorin

The Smofiest 15 Doys COM

4

« Compact size 2Imm x 2mm, weorable on upper orm or
abdomen

« Easy one-step installation for convenience and ease of
use

« Real-time data shering to healthcare providers or
caregivers

« 6 customizable alerts for personalized glucose tracking

« Best savings with free shipping compared to all other
plans,

Plus, enjoy the security of our hassle-free reimbursement
policy with every purchase.

$332.00 oo Qbdd




Mean Absolute Relative Difference (MARD) of Three

CGM Devices “ A%ﬁ

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Study Day

Figoe 3 Seracr sabiity a5 Cranachetaed TYough Mean 30eohie GRererces (MARD) on every sty tay fokadog only senacrs meened On ehudy Gy ' The shaced s nacate P 5% contoence rierais The cioied ponts indcate Sayy et
wae o lean! partaly spent ¥ the cudy sice: red CoToS INCCate Gaps WER Frecuent AaTORNG Serocs.
Abbooviatorn: TS, FoerSenses COM yyateey: TL2. Freefityis Live 2 COM system ADK, Ghucofts ADEX COM systere.

J Diabetes Sci Tech 2024:18, 1424-1432




Starting CGM

- Download App
- Sign into account

Libre 3

4
| >
‘ i 3 '
| A
. 1
| N
H k

Dexcom iﬁmy
PN

0
edical

Dexcom G7
Continuous Glucose Monitoring

Dexcom Follow
CGM Remote Monitoring




Libre 3 Alarms

Urgent Low Glucose Alarm
Below 55 mp/oL

Low Glucose Alarm
Detow 70 mp i

High Glucose Alarm

Above 250 mg/dL

Signal Loss Afarm

© LEARN MORE




Dexcom Alarms

Example: Dexcom RT-

CGM

Alert Settings for Device N{
@ Sun, Mon, Tue, Wed, Thu, Fri, Sat

General 10:30 PM - 7:00 AM
Low (On ) 70 mg/dL Low [ On ) 70 mg/dL
Low Repeat @ 15 min Low Repeat [ On ] 15 min
High 0 200 mg/dL High ¢ 250 mg/dL
High Repeat GD 30 min High Repeat [On ] 60 min
Fall Rate [ On ] 3 mg/dL/min Fall Rate L On 3 mg/dL/min
Rise Rate [On ] 3 mg/dL/min Rise Rate o 3 mg/dL/min
Urgent Low [ On ) 55 mg/dL Urgent Low [ On 55 mgrdL
Urgent Low Repeat o 30 min Urgent Low Repeat L On ) 30 min
Urgent Low Soon o 55 mg/dL Urgent Low Soon o 55 mg/dL
Urgent Low Soon Repeat [ On ) 30 min Urgent Low Soon Repeat [ On ) 30 min
Signal Loss G 20 min Signal Loss GD 20 min




Who Should Have a CGM?

- Anyone on an insulin pump or muli ily\Insulin

therapy
- The strongest data from R %ﬁ ' arms and alerts)
- Covered by Medi %@m es

- Patie @ nsulin

0

- Data shows ctions in A1C/TIR
- Covered by Medicare and MediCal

- Potentially all patients when starting/adjusting therapy
- Generally not covered, although some insurances will pay for it.

- Libre CGM is often less expensive than others

- Medicare covers CGM if patient has episodes of hypoglycemia on non-
insulin therapy

Diabetes Care. 2021 Jan;44(Suppl 1):S15-S33. doi: 10.2337/dc21-S002
JAMA. 2021;325(22):2262-2272. doi:10.1001/jama.2021.7444




Devices Must Be Downloaded for Interpretation

However, many offices don’'t download data; staff needed to
do so for each patient

Need USB cords for people using receivers

Many pages canprint out, need to streamline most useful
reports to optimize time in visit

Many devices'now have cloud-based programs with
continuous data streams

Increasing numbers of EHR's are able to capture CGM data
Work with your local device company reps to set up systems
that function

Diabetes educators often can make this happen




Be Aware of Literacy Level

| ' ﬁw and pump use in
English and Spanish.
- Focus groups provided in “&m ustrations were created and text
ou

- Created lower literacy multicultural guides

edited by the “Clear
- Guides |mple nte inic with 47 adults with T1D

- Average age = ears, half English and half Spanish speakers, all lower
income, 89% had some college or less, 78% had some form of governmental
insurance

Funded through a generous grant from the Helmsley Charitable Trust




Cannula

Insulin pump

Screen

Buttons




Glucagon belps ralse blood sugar
fevels If you are not oble 10 eat,
deink or ¥ you have passod ot It
ralses sugr levels by signaling the
lvot to release stamd sugor.

1 80 not Anaw whatt happened
with my blood sugsr. Whon | wohe
up, | wat in he hosptal. It was s0
low | passod out. If | hae Sucagon
ot home, | coud? aave svold ) W)

\0 (o hosph'al

" Focus Group Subjects
Preferred “Thoaght

Bub\b@”%

Carb counting!
I am going to have
to go to school to leam At first it may
this stuff, be hard. But it gets
easier with practice.

You do oot have to do It
Mone ejther,




Stepp-Up Study: Results—No improvement in A1C’s, but other

areas better, including rates of DKA

919+/-
@2% )
3

A1C
CGM Average BG
TIR

Self-report of health

Diabetes k e
Depression
Diabetes distress
Hypo fear

Rates severe hypo

Rates DKA

Baseline

53 +/- 0.97

69% +/- 0.17
6.32 +/- 6.36
2.27 +/- 0.96
2.11 4/-0.92
0.78 +/- 1.51
0.66 +/- 1.65

203 +/- 60.7
24% +/-17.9
3.14 +/- 1.04
76% +/- 0.15
4.7 +/- 5.02
1.89 +/- 0.95
1.85 +/-0.7
0.61 +/- 1.55
0.10 +/- 0.37

-value

I

0.81
0.82
0.67
0.01
0.004
0.04
0.01
0.02

0.48

I 0.01 I

Funded through a generous grant from the Helmsley Charitable Trust
Unpublished data




Social Determinants of Health

o 2 G
Social Determinants Al A

entific Review oy L Gary ekt dn o

Debro Haire-joshu®

Diabetes Care. 2020;44:258-79. doi: 10.2337/dci20-0053.




Common Stressors in East Los Angeles

- Sick family member %ﬁ
- Divorce X@

- Death %@

. Eviction/depor’t@@@

- Loss of job

- Theft/robbery

* Injury

- Legal issues/prison
- Food insecurity

- Disability




Hankey Project

CGM’s/CGM education and r o0 anyone who wanted
it at Roybal, a compre

- Our research ‘G edded within the center so
patients/provider ‘-r-»v, easy access to our team

- We tracked patients in an observational study to show outcomes

- A donor from my Westside practice %@' ﬁg to provide
enter




Hankey Project Description -- Methods

Participants were provided a Libre 2 CGM and fo ﬁlereVmw

Data from a blinded Libre Pro was obtai ths and 1 yr.
prowded to the participants
r|t ms for diabetes management

PCP based on the 4—
Project staff(iewe b View portal data daily
* Participan re contacted if glucose values were <70 mg/dl or >250
mg/dl more than 5% of the time

CGM based recommendati

* Diabetes education was provided when events met the criteria above

AGP reports were sent to Pl as clinically indicated (weekly, monthly, g3
months).

Keck Medicine of USC




Changes in A1C Levels 6 Months After Starting CGM

Overall Not oninsulin Oninsulin

@ Baseline @6 months

Keck Medicine of USC




61yo Latina female at baseline: on SA, met, pio, empa and not
taking most of it




61yo Latina female at 1yr: on metformin, e%a, semaglutide




Automated Insulin Delivery Systems:

Medtronic, Tandem, Omnipod 5, iLet, Twiist,_and DIY




Medtronic 780G

New Features:

1\ \Guardian 4 sensor which
does not require
calibration in automode

. Seven-day infusion set

. Can set target as low as
100 mg/dI

4. Gives correction bolus

doses every 5 minutes

W N
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780G Data




T:slim X2 with Control-IQ Technology

)
N @\@@w vasal rates

correction and carb
doses

* Gives autocorrect
boluses

« Can give bolus
doses from a smart
phone




Tandem Mobi Pump (needs compatible smart phone)

-\‘\1







Data from an AID System

/8 yo man who lives in the mountains

COM summary
Mverage medng
Trre n e

Trre COM 0 use

o
*
t
LA v 2 ™ -
N summary Bokus review (ady wrecage) Lowd astrvey
Average Sady done 27,42 0 Tipe Canrage charge 282
L 8w 455w o LA T0.6T e Tulseg b oy 284
toha “ow L7200 weas Carecton 1w Let8wm
Carvels Ra 2
Avevage Saty Boboses llo-u-v i 000 waee
% 20 Cortrcha) “> 058 ey
Coronbi) ™ fdees Mlﬁu
- 131. mascuce L 2 12,30 umma
Laernded o 0.00 -
Queck o 000 s
Conooa ‘ 0,54




]
Data from an AID System

/8 yo man who lives in the mountains

Thursday - Feb 20, 2028 Time m Rarge: 100%  Avg: 130mgen.

Friday - Feb 21, 2025 Tove i1 Range: 9% vy 129vget. SO 230Gl TOR 20, 7wss Carbs: 1485g

20
176179 | 166
133 385

126 | 137 | 146 _ 4
1017 2011071 17—H20 L ASE IR0,

279 po1 116 151 19()0s5 282 1.06 0.5

=i SN T IR

@ 9O @ _6 060 ©
OI!O)O Ou oll CDC)N(!}D“ O oll(ll ¥




Data from an AID System
Busy Mom Forgets/Delays PreMeal Bolus Doses

FRRPANT FIRENL LN AN 3D, £VEL
CGM Data by Dexcom
G 180 == Low: s 54
4:

Therapy Timeline | Thursday Jul 01, 2021 - Wedncsd.ly Jul 14, 2021
Thursday Jul 01, 2021
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Tubeless AID System: Omnipod 5 (needs compatible smart phone)

Brown S et al;. Safety Evaluation of the Omnipod 5 Automated Insulin Delivery System over 3 Months of Use
in Adults and Adolescents with Type 1 Diabetes. Presented at Virtual Endocrine Society Annual Meeting; 2021.




ILet Bionic Pancreas (needs compatible smart phone)
Works with Dexcoﬁ? and Libre 3 Plus

NEJM 387:13, 2022




PANTHER

Diabetes Technology.
Deciphered.

mp settings the user

can ADJUST. when 1 REVERTS (o open loop.F A ENS HARE charactenstics

MiniMed 670 0G

@ Download / Print PDF

MiniMed 780G t:slim X2 Control-IQ

https:/Mww.bdcpantherdiabetes.org/device-comparison

Omnipod 5




Conclusions

- Technology can help people with both @WZDM
- Education and follow-up a% @

- Awareness oﬁ
- Data downlo IS necessary for interpretation

- Access can be a barrier




Thank you!!l!

Special Thanks to Our Team:
Martha Walker, RD CDCES
Sara Dokhan

Siran Ghazarian

Gaby Rodriguez

Edgar Ramirez V
Valerie Ruelas ( )
Los Angeles County staff at .

the Roybal Comprehensive
Health Center

Abbott Diabetes Care for
study sensors and readers

Keck Medicine of USC



