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Benefits and evidence for integrating diabetes technology
into practice

Highlight

How insulin pumps work and how they are programmed to

ObjECtiVES: Describe deliver insulin

Components that are needed to successfully introduce and

Describe support patients on diabetes technology in Primary Care




The prevalence of diagnosed
diabetesis projected to increase in
the U.S. from 22.3 million (9.1% of

The possible the total population)in 2014, to
39.7 million (13%) in 2030, and to
future of 60.6 million (17%) in 2060

Diabetes

If current trends continue the CDC
estimates that1 in 3 Americans will
develop diabetesin their lifetime

Centers forDisease Control and Prevention. National Diabetes Statistics Report website.
https://www.cdc.gov/diabetes/data/statistics-report/index.html. Accessed April 10, 2023.



https://www.cdc.gov/diabetes/data/statistics-report/index.html.%20Accessed%20April%2010

* Poverty:
Health Care * Higher prevalence, Alc, mortality
Access and * More DKA, higher Alcin T1D
Quality * Low educational attainment:

* Higher incidence, prevalence, and mortality of T2D
* No health insurance/ low access to care:

* Higher risk of undiagnosed diabetes

* Lower diabetes care quality
* No sidewalks/ polluted neighborhoods:

* Higher incidence and prevalence of diabetes

Education
Access and
Quality

@
@ 4

Economic Neighporhood * Worse diabetes outcomes
Stability , N a"f’ Built * Low neighborhood cohesion/ low social support:
\eAoAe) | Environment * Higher incidence of diabetes

* Increased diabetes mortality and complications

Reviewed by Hill-Briggs et al. 2020 Diabetes Care online Nov 2, 2020;
https://doi.org/10.2337/dci20-0053

Social and
Community Context

Healthy People 2030, Social Determinants of Health. https//health.gov/healthypeople/objectives-and-data/social-determinants-health;



A day in the life...

Don't
forget!

What didn’t we list?

1.
2.
3.
4.

Anything fun
Family obligations
Work obligations
Dependent care




“Currently, primary care
providers (PCPs) deliver
clinical care to ~90% of
individuals with type 2

diabetes, and this
proportionis likely to
increase over time “
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Technology is rapidly evolving and has become an integral component of
diabetes care

People with diabetes and clinicians are harnessing a variety of technologies to
improve clinical outcomes and quality of life, including:
1. Connected BG meters

" 2. CGM
Dla bEtes 3. Insulin pumps with or without automatedinsulin delivery
4. Datasharingplatforms
TeCh n0|ogy 5. Telehealth
Integ ratlon 6. Remote monitoring
7. Smartphone apps
8.

Smart Insulin Pens

Diabetes tech use is associated with improved outcomes, especially when the
individual using tech is supported, knowledgeable, and actively engaged with
their care
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Trends in
diabetes
management

among U.S.
adults: 1999-
2018

A Glycemic Control

Glycated hemoglobin <7%

Participants (%)
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Glycated hemoglobin <8%
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D All Risk Factors Controlled

100 —@— Glycated hemoglobin <7%,
blood pressure <140/90 mm Hg,
20 and non-HDL cholesterol <130 mg/d|

60

40

Participants (%)

* ~50% are meeting generally
recommended glucose targets

» ~20% of patients are meeting all 3
targets (glucose, b/p, cholesterol

A Use of Glucose-Lowering Medication

Participants (%)

e Any e Insulin e Metformin
e Sulf e DPP-4 inhibitor & TZD
100- * SGLT2 inhibitor or GLP-1
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Fang M, et al. Trends in diabetes management amount U.S. adults: 1999-2018. N Engl J Med 2021; 384:2219-2228: DOI: 10.1056/NEJMsa2032271




Insulin delivery

* RCTs demonstrate a modest improvementin A1C
* Observational studies, registry data, and meta-analysis
suggest improvementin glucose metrics
* Reduced rates of severe hypoglycemia
_ * Pump use may reduce DKA risk and complications
diabetes * Treatment satisfaction and quality of life measures may
technology improve
* AID systems may reduce A1C and improve TIR
* May also reduce risk of exercise-related hypo
* Psychosocial benefits
* Preferred (over non-automated pumps) in individuals
with T1D

Evidence for

American DiabetesAssociation, 7. Diabetes Technology: Standards of Care in Diabetes—2023. Diabetes Care 1 January 2023; 46

(Supplement_1): S111-S127. https://doi.org/10.2337/dc23-5007


https://doi.org/10.2337/dc23-S007

Glucose monitoring

Multiple RCTs have been done (results  RCT data is more limited
largely positive)

EVidence fOI’ Reductionin A1C Reduction in hypoglycemia
diabetes

Reduction in episodes of hypoglycemia Improved treatment satisfaction

technology

Benefits seen in adults of all ages Increased frequency of "testing"

Data in children less consistent but still Mixed results on study endpoints (A1C
reduced hypoglycemia (whichreduced reduction, rates of hypo or severe
hypo concernsand diabetes distress) hypoglycemia)

ADA: CGM s the standard of care forTaD andT2D on intensive insulin therapy.

American Diabetes Association, 7. Diabetes Technology: Standards of Care in Diabetes—2023. Diabetes Care 1 January 2023; 46

(Supplement_1): S111-S127. https://dol.org/10.2337/dc23-5007


https://doi.org/10.2337/dc23-S007

Evidence for
diabetes

technology

Flash CGM Is Associated With Reduced Diabetes Events and Hospitalizations in

Insulin-Treated Type 2 Diabetes

Richard M Bergenstal,! Matthew S D Kerr,? Gregory J Roberts 2 Diana Souto,® Yelena Nabutovsky,? and Irl B Hirsch*

A Acute Diabetes Events
(Inpatient or Outpatient Emergency)
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B All-Cause Inpatient Hospitalizations

0.20+
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0.054
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HR: 0.68 [0.59, 0.78] P: <0.001

Days from index
Pre 0 -45

Post O 45

Patients at risk
Pre 2,463 2,463

Post 2,463 2,421

-90 -135 -180
90 135 180

2,463 2,463 2,463
2,370 2,276 2,186

Trial

Effect of Continuous Glucose Monitoring on
Glycemic Control in Patients With Type 2 Diabetes
Treated With Basal Insulin: A Randomized Clinical




CGM

CGM sensors are small,
disposable devices applied to the
surface of the skin

CGM measures interstitial e —
alucose at regularintervals 24 | CGM Sensor L

hours/day vida small wire
inserted under the skin during

sensorapplication .

Glucose enters your bloodstream firs
before it enters the interstitial fluid.



Ambulatory
glucose profile

(AGP)

- AGP is a 1-page standardized report

- Snapshot of glucose levels (typical day)

- Big picture view of DM self-management

- Need a min. 5 days of data

- Cloud-based data management platform

- Upload glucose from Reader/receiver OR

- Share glucose data

with HCP through app



AGP
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Ambulatory Glucose Profile (AGP)
AGP is a summary of glucose values from the report period, with median (50%) and other percentiles shown as if they occurred in a single day.
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What's an
insulin
p U m p ? .............................................................. 4 |




j]’ump Technology: 1978-1987

You've come a
long way, baby!

Dr. Arnold Kadish (1963) with first insulin pump.

History of Insulin Pumps




Medtronic 630G, 670G ,770G, 780G®

MULTIPLE
PUMP
OTPTIONS
Tandem t:slim X2
w/ControlIQ ©

Omnipod Classic (Eros),
Dash , Omnipod 5



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPOXws7EoccCFUt_kgodpSYHLA&url=https%3A%2F%2Fstorify.com%2FDiabetesMine%2Ftandem-diabetes-updates-pump-software&ei=Wi7KVfOCL8v-yQSlzZzgAg&bvm=bv.99804247,d.aWw&psig=AFQjCNGDIqPADgrGQumrIkOQFugKSl49qg&ust=1439399887305372
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj1y46movLQAhVQ-GMKHdCGDYYQjRwIBw&url=http%3A%2F%2Finsulinnation.com%2Ftreatment%2Fa-look-into-medtronics-pump-game-plan%2F&bvm=bv.141320020,d.cGw&psig=AFQjCNGBN9T7QBdWowuVZjtjOJaZBk4VIw&ust=1481756067628139

Small electronic medical device
worn externally on the body that
deliversinsulin 24 hours a day

Infusion site attached to the body
with adhesive

Small cannula under the skin
deliversinsulin continuously

Infusion set/reservoir (or Pod) is
changedevery 2-3 days

Pumps are designed and approved
to use U-100 rapid-acting

insulinonly (HumalLog®,
NovoLog®, Apridra®, Fiasp®,

and Lyumjev®)



All pumps deliver rapid-acting
insulin in two ways:

1. Basal rate: continuous, hourly
infusion of insulin that

keeps blood glucose stable
between meals and overnight

2. Bolus function: can deliver
additional insulin before eating
and/or to correct high blood
sugar- amount calculated using
programmed pump settings

TR TR
8pM  Midnight

https://www.medtronicdiabetes.com/treatmentsfinsulin-
pump-therapy




Automated Insulin Delivery (AID)
AKA “hybrid closed loop”

2l Pump is integrated with CGM system

2l Pumps can operate in "manual mode" or “auto
mode"

2 All 3 pumps have basal insulin auto-adjustment

2l All 3 pumps have adjustable BG targets

2l Only T:slim X2 and Medtronic 780G have "auto-
bolus" feature

?l Announced bolus for meal/snacks is still crucial

2l No currently available pump is fully automated

2l A small sub-set of patients may use a “"DIY” AID
pump (not FDA-approved)

2 4th insulin pump is currently under FDA review




Insulin pump

parts

Infusion set/ cannula

* Infusion sets attach to the
body and connect user to
the pump

- Different insertion angles and
tubing and cannula lengths
are available depending on

pump type

* Should be changed every 2-3
days

Reservoir/cartridge

Fills with 200-300 units of u-100
insulin

Should be changed every three
days (when sets are also
changed)




Data Analysis : Pumps

AGP
Bolus/ Basal Split
Automation

Glucose (CGM)

B 31% Very High > 250 mg/dL

B 33% High 181-250 mg/dL

B 345% Target Range 70-180 mg/dL
B 0% Low 54-49 mg/dL

B 0% VeryLlow < 54 mg/dL

% Time CGM Active 88.5% (12.4 days)

AGP

Glucose [mg/dL)

GMI @

Average
sD

cv
Median
Highest

Lowest

i [l ey
" I w
% [ 3
S [l k)
“""‘--_____ ) - —~_‘\“ ¢ b )
300 - e
200 | s
I
Lo P o e
100 P i -
R % ,
0

8.6%
220 mg/dL
73 mg/dL
33.2%

199 mg/dL
HI mg/dL

74 mg/dL

What is AGP?

Insulin

63% 37%
66.7 units 39.5 units
Basal/Day Bolus/Day
Daily Dase 106.1 units
Overrides (%) 35.5% (22 boluses)
# Bolus/Day 4.4
System Details

Insulet Omnipod® 5 (12d 12h)

# Automated Mode 100% (12d 12h)

P4 Automated: Limited 1% (4h)
W Automated: Activity 0%
{:} Manual Mode 0%
Diet
90.6¢g 2.3
Carbs/Day Entries/Day

Fitness



Data Analysis : Pumps
Log books

Set changes

Total Daily Dose

Settings

May 7, 2023 - Sunday

g":ﬁff 21 102 | 177 m 182

30

40 3
Carbs () 42 60 80 60

40

45

44
Bolus (1) 276 1217 25.00 440 2500 103 25.00
IE}::ile.rI:dla[luj 7.738 5749 5375 4.347 3.584 2.593 3.723 3184 2.035 0.000 2.065 2.750 3.000 2713 2248 2995 3.820 3121 3.000 — 3.087 0.513 1805 1.923
Basalfofle | | L Lo alalala]lalas]s]alalalalalalala]ls]s
Setting {uhr)
;\"::"dEGM 160“177 138 143 125 16 123 19 95 108 mm 148 112 M9 161 170 122 107 13
# Readings 2 12 12 12 12 12 12 12 12 12 12 12 12 12z 12 12 1z 1z 12 12 12 1z 12 12

May 8, 2023 - Monday

Glucose

(mgidl) 115

Carbs (g) 60 60 60

Bolus {u) 25.00 0.37 308 441 1382 1.08
E::ile:dla[luj 2777 1575 3086 1131 3296 3254 35841 2479 3236 3438 2523 1474 0250 3250 3.000 2570 3271 2900 — 3292 3241 2800 2741 5274
et o U U [ ) ) [ o [ O
::::,'dgGM 12 92 106 93 108 120 130 129 132 130 127 119 118 173 155 167 154 138 147 E 156
#Readings 212|122 12 12|12 12 12 12 12 12 12 12|12 12 12 12 1z 12 12 12 12 12 12

May 9, 2023 - Tuesday

gy 175 o5

Carbs (g) 60 60 60

Bolus (u) 2126 374 25.00 25.00

g:‘:;‘e‘rl;:dh[luj 06520000 - - = = = = = 07771803 0829 1225 0000 — — 4021 2895 2900 1.059 1.588 0.275 2686 2.065
Basal Profile

e R

N e R e

Setting {whr)

:x:"dEGM Emmﬂmm 180 143 105 96 127 152 143 173 179 158 108 89 103 123 122
2 12 12 12 12 12 12 12 12 112

# Readings 2 012 12 1212 12 12 112 12|12 112 112 12 12

Maw 40 2037 - Wadnaaray

CGM Summary @

Average CGM

Standard Deviafion

Insulin Delivery Summary @

Awverage Total Daily Dose

Average Daily Carbs

@ High (>=181 mg/dL)
20% 78 readings

Above Target (181-180 mg/dL)
% 0 readings

@ \Within Target (70-180 mg/dL)
80% 309 readings

@ Below Target (70-69 mg/dL)
0% 0 readings

@ Low (<=69 mg/dL)
0% 0 readings

159 mgioL
28.4 mgiaL

Avg. Daily Basal Units
3% 58.39 units

& Avg. Daily Food Bolus
59% 93.57 units

@ Avg. Daily Correction Bolus
4% 6.86 units

@ Avg. Daily Quick Bolus
0% 0.00 units

@ Avg. Daily Override Bolus
0% 0.00 units

15882 units/day
237 grams/day



Advantages of
Diabetes

Research shows reduced

Tec h n O | Ogy hypoglycemia, improved A1C

Precision care for clinicians

Realtime feedback in CGM's

Fewer finger pokes

Bolus options (normal and
extended for gastroparesis or

High Fat or other medications)

Bolus calculator to prevent

stacking insulin (Pumps)

Changing insulin demands,
illness, steroids,

activity (Pumps)

Fewer injections, less scar

tissue

Flexibility

Facilitates better glucose
management

Allow more flexibility in meal
planning

Mimics physiological insulin
delivery

Less insulin variability > Less
swings in blood glucose

May alert/ prevent severe
hypoglycemia

May prevent complications




Possible
Disadvantages

of Diabetes
Technology

Product/Supply management

Data Management

Risk site infection

Cost (device, supplies, batteries)

Being attached to a device

Constant reminder of having diabetes

Time demands

Increased risk of DKA ( Pump)

Data Overwhelm

Technology fragmentation



Expectation Reality

* Pumps eliminates the need * Pumps are an
to self-manage diabetes alternative way to deliver
o insulin
* Pumps are an artificial
pancreas * Pumps require different
* Pumps cure diabetes %gﬁ;ggﬂaem self-care and

Expectations

* Some pumps can provide
partial automation for insulin
delivery, but user still needs

to request bolus to address
food and/or high BG

* Pumps are tools and user
engagement is what typically
drives success

vs. Reality




Effect of CGM Access Expansion on Uptake Among Diabetes Care
Patients on Medicaid With Diabetes

Denver Health Cohort L Menoss T —
h Pl oo o St Wy EEETE
CGM Research [t~ T B B YT
Am lorOGMmlpion. AIC change (%) 315
(O5% C) ¥<1.5 00 ~08i-0.7%00.3)
53% Hispanic
32:.,,,,..,,..,“““"'”“::"‘.;.‘(.':',;3, omumamays Type 2 diabetes
Outcome CGM cGM --“
Prescribed Dispensed m—m—

AAIC % <10 43 -13 12 Paoss
(95% C1) [{-1.610 -0 0N¥-20% -0.7)K-2.1 1o -0 43K-2 0 16 -0 4)

Ni et al, Effect of CGM accoss expansion on
updake among patients on Medicaid with dianbetes.
Visual abstract by @KevinChenNi and @RocioPereiraMD1

Type 2 diabetes: n = 2,794 —= n =448 — n =422
Type 1 diabetes: n = 242 —= n = 180 — n = 169

Cornciusion, Elimination of CGM cost bammiars can reduce raciat’'othne

dispanties in CGM uptake and roduce HOA i adults with type 2
dabetes

CONCLUSIONS
CGM uptake disparities can largely be overcome by eliminating CGM cost barriers.

CGM use was associated with improved HbA;. across all major racial/ethnic
groups, highlighting broad CGM appeal, utilization, and effectiveness across an

underprivileged patient population.




Outpatient CGM timeline : Foundation & Vision

Diabetes Primary care Presentation
Champions mary toACS
tip sheet ,

program (9/19) leadership
(9/28) M9 (1/19)

RN education
training
(12/29)

Stakeholders: LLeadership, Nursing Education, PharmDs,
Endocrinology, Clinic RNs, Providers, Pharmacy, EMR




Outpatient Timeline: Experiment, Support SEVaIUEGEE

CGM Lunch & CGM upload Learning module CGM barriers
Learn (2/21 & kiosks installed released: ACS
7/21) (22/21) RNs (2/22)

ACS clinic pilot

(1/212) survey sent (5/22)

Outcomes:

» Standardization
 Continuous Education Cycle
* Evaluation

» Expansion of teams involved



K o axn ih, S8 A

Remote Education Policies/ OBP Billing Clinical Data Updating Troubleshooting
connectivity Review Resources

Step 1: Assemble your team




Diabtes-related continuing educationfor healthcare
professionals

Lunch and legm 1@urnaldub

Organized
conference |
11% !
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m Professional present

(0] ized conf
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54%

m Lunch and learns

]

rofessional -
resenstions
25%

m Journal club

Step 2: Patient & Staff

Diabetes Education Training
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Education/Supportat DenverHealth
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Who's eligibl

How to get CGM for Commercial

Insurance Patients (cuanschutz.edu)

DENVER

HEALTH.

est. 1860

Eligibility Freestyle Libre: October 2022: See CGM Insurance Detail and DME for more detail

Prepare for CGM

Insurance Coverage PAR Pharmacy
Denver Health Medicaid Dx Diabetes -Yes No Denver Health
Libre Zor 3
Denver Health Medicare Dx Diabetes- Yes Yes Denver Health —
Libre 2Zor 3 Pharmacy or Mail Order
Pharmacy
**For Elevate patients
have a deductible and
price coverage will vary,
plan may prefer Dexcom
Denver Health High Dx diabetes: Yes : On three or more injections No Send to any pharmacy -
Point/POS Plans aday patient copay will vary
depending on plan /
deductible
CO Medicaid Only FSL2( Libre Zor Libre 3) For Insulin Yes No.

s When searching for
smart texts unclick
favaorites to see
system lists

dependent Adults and Children Type 1 and
Type 2 (on basal/ bolus insulin)

Covered for 6 months

Use smart text DH AMB CGM COVERAGE
(Colorado Medicaid) to document the
following

s Injecting insulin 3+ per day or on

Byers Pharmacy , CCS
Medical, Ascentus US Med

See Tipsheet

€GM Insurance
Detail and DME



https://medschool.cuanschutz.edu/practice-innovation-program/current-initiatives/prepare-4-cgm/practice-resources/how-to-get-cgm-for-patients/how-to-get-cgm-for-commercial-insurance-patients
https://medschool.cuanschutz.edu/practice-innovation-program/current-initiatives/prepare-4-cgm/practice-resources/how-to-get-cgm-for-patients/how-to-get-cgm-for-commercial-insurance-patients

Diabetes Education CGM m

G0108, Go109 — Recognized programs 95249, 95259, 95251 99091,99453,994

54,99457,99458
Payment is low per 30 minutes and a **|ncident to for medicare, Some **|ncident to
Limited number of units per year allowed commercial payers allow those with NPl billed every 30

to Bill days and requires

patient consent
Used for BGM, CGM, Insulin Instructionand  Low if any Co-pay May apply to Co-
pump training pay/deductible
DCES can provide

Billing Codes




Newer RPM Codes

Code Definition Frequency Who can Who can | Approx $ ( based on 2020
perform billl medicare rates)

99453  RPM-Set up and patienteducation ~ Once perdevice- billfirst ~ Clinical staff- MD/DO/

before 99454 general ND/NP/
supervision PA
99454  Supply of device with monthly Monthly must transmitat  Clinical staff- MD/DO/  $64
transmission least 16 days general super ND/NP/
vision PA
99458  Additional 20 minutesand may go Monthly Clinical staff- MD/DO/  $44
up to 60 minutes general ND/NP/
supervision PA
99457  RPM communicationwith patient Monthly Clinical staff- MD/DO/  $55
caregiver- 20 minutes general super ND/NP/
vision PA

Reimbursement
For a complete guide to billing and coding

check out

Dana on Diabeteseducator.org rﬁ

SCAN ME y




Lessons

Learned

Gather stakeholdersasa first step

Patients love their diabetes devices

Patients who've struggled with MDI
can be successful

Tech support requires time

Fragmentation = burnout

The importance of champions

Standardization

Know your why!

[
\ /
QO
/ I \



Reflections on
diabetes tech
|n pra Ctlce System Agility




Resources =

Know your reps: Insulet, Medtronic, Tandem, Abbot DIABETES TECHNOLOGY 1 ADCES
& Dexcom , Tidepool, Glooko, etc!

Take Courses: Making Diabetes Technology Work |
American Diabetes Association- Great new
program offered by ADA!

Download Simulation Apps
Diabeteswise.org

Pantherprogram.org

Professional Education
Making Diabetes Technology Work

Coverage:

Catalog | Making Diabetes Technology Work

. Making Diabetes Technology Work

Tandem t:simulator App
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Connect with us!

Lindsay Schlichting, BSN, RN, CDCES
Denver Health
Lindsay.Schlichting@dhha.org

Kayce Sol, MA, RN, CDCES

Denver Health

Kayce.Berke@dhha.org

Follow our YouTube:

Denver Diabetes Care and Education Specialists

[@denverdiabetescareandeduca9189 1.69K subscribers 12 videos
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