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What has changed about diabetes

What has not changed about diabetes




Things which have
remained the same

* Insulin is needed for treatment of type 1 DM
and prevention of DKA

* Lifestyle modification plays an important roll in
management of type 2 diabetes

* Glycemic control reduces risk of microvascular
complications

* Glucose monitoring is important particularly for
people on medications with hypoglycemia risk
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Diabetes Prevalence in

Louisiana - 2018 data

m Diagnosed Diabetes

m Undiagnosed

Diabetes

Louisiana’s diabetes epidemic: Prediabetes

Diagnosed diabetes costs an

» Approximately 505,468 people in Louisiana, : " <
or 14.2% of the adult population, have estimated $5.7 billion Louisiana .
. . No Diabetes
diagnosed diabetes. each year.
= An additional 113,000 people in Louisiana The serious complications include
have diabetes but don’t know it, greatly heart disease, stroke, amputation,

increasing their health risk. end-stage kidney disease,

= There are 1,243,000 people in Louisiana, blindness—and death.
34.4% of the adult population, who have
prediabetes with blood glucose levels that are
higher than normal but not yet high enough to be diagnosed as diabetes.

= Every year an estimated 27,282 people in Louisiana are diagnosed with diabetes.

https://diabetes.org/sites/default/files/2022-04/ADV 2022 State Fact sheets all rev LA-4-4-22.pdf



https://diabetes.org/sites/default/files/2022-04/ADV_2022_State_Fact_sheets_all_rev_LA-4-4-22.pdf
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Previous goals in diabetes care

Alc above goal—> Start metformin

Alc remains above goal 2 Add more medication

Continue to add medications to get Alc as low as
possible




USE OF GLUCOSE-LOWERING MEDICATIONS IN THE MANAGEMENT OF TYPE 2 DIABETES

HEALTHY LIFESTYLE BEHAVIORS; DIABETES SELF-MANAGEMENT EDUCATION AND SUPPORT (DSMES); SOCIAL DETERMINANTS OF HEALTH (SDOH)

Goal: Cardiorenal Risk Reduction in High-Risk Patients with Type 2 Diabetes (in addition to comprehensive CV risk management)*

+ASCVYD!

Defined differently across
CVOTs but all included
CVD (e.g., ML stroke, any
revascularization procedure).
Vmaﬂyndded unibms

+Indicators of high risk +HF +CKD

While definitions vary, most Current or prior €GFR <60 mL/min per 1.73 m? OR

comprise 255 years of age symptoms albuminuria (ACR 23.0 mg/mmol

with two or more additional of HF with [30mg/g]). These measurements
risk factors (including obesity, documented may vary over time; thus, a repeat
hypertension, smoking, HFrEF or HFpEF measure is required to document CKD.
iyslipidemia, or albuminuria)

Achievement and Maintenance of

Glycemic Management: Choose v
Weight Management Goals:

approaches that provide the
efficacy to achieve goals:

Metformin OR Agent(s) including
COMBINATION therapy that provide
adequate EFFICACY to achieve
and maintain treatment goals

Agents should be added regardless of background therapy,

[ Set individualized weight management goals ]

General lifestyle advice:
medlca( nutrition

Intensive evidence-
based stmclured

current Alc or goal Alc

GLP-1 RA® with proven (illuiad® SGLT2i with proven
CVD benefit CVD benefit

» For patients on a GLP-1 RA consider adding SGLT2i with
proven CVD benefit or vice versa

« TIDA

\

220 mU/min per 1. d
should be continued until initiation
of dialysis or transplantation

GLP-1 RA with proven CVD benefit if
SGLT2i not tolerated or contraindicated

IfHbA,_ above target, for patients
on SGLT2i, consider incorporating a
GLP-1 RA or vice versa

If additional cardiorenal risk reduction or glycemic lowering needed

Dulaglutide (higt; dose),
Semaglutide, Tirzepatide

Combination Oral, Combination
Injectable (GLP-1 RA/Insulin)

GLP-1 RA (not listed above), Metformin,

SGLT2i, Sulfonylurea, TZD

Intermediate:
DPP-4i

l

Efficacy for weight loss
Very High:
Semaglutide, Tirzepatide
High:
Dulaglutide, Liraglutide
Intermediate:
GLP-1RA (not listed above), SGLT2i

Neutral:
DPP-4i, Metformin

2

* In people with HF, CKD, established CYD or multiple risk factors for CVD, the decision to use a GLP-1 RA or SGLTZi with proven benefit should be independent of background use of metformin; t A strong
recommendation is warranted for people with CVD and 2 weaker recommendation for those with indicators of high CV risk. Moreover, 2 higher absolute risk reduction and thus lower numbers needed to treat
are seen at higher levels of baseline risk and should be factored into the shared decision-making process. See text for details; * Low-dose TZD may be better tolerated and similarly effective; § For S6LT21, CV/
renal outcomes trizls demanstrate their efficacy in reducing the risk of composite MACE, CV death, all-cause mortalily, MI, HHF, and renal cutcomes in individuals with T2D with established/high risk of CVD;

# For GLP-1 RA, CVOTs demonstrate their efficacy in recucing composite MACE, CV death, all-cause mortality, M1, stroke, and renal endpoints in individuals with T2D with established/high risk of CVD.

Diabetes Care 2023;46(Suppl.1):S140-157

If HbA, above target

4

Identify barriers to goals:

« Consider DSMES referral to support self-efficacy in achievement of goals
« Consider technology (e.g., diagnostic CGM) to identify therapeutic gaps and tailor therapy
« |dentify and address SDOH that impact achievement of goals




+ASCVD?

Defined differently across
CVOTs but all included
individuals with established
CVD (e.g., MI, stroke, any
revascularization procedure).
Variably included: conditions
such as transient ischemic
attack, unstable angina,
amputation, symptomatic
or asymptomatic coronary
artery disease.

+Indicators of high risk
While definitions vary, most
comprise 255 years of age
with two or more additional
risk factors (including obesity,
hypertension, smoking,
dyslipidemia, or albuminuria)

+ASCVD/Indicators of High Risk

GLP-1 RA* with proven
CVD benefit

SGLT2i® with proven
CVD benefit

= For patients on a GLP-1 RA consider adding SGLT2i with

proven CVD benefit or vice versa
« TZDA

+HF

Current or prior
symptoms
of HF with

documented

HFrEF or HFpEF

SGLT2i¢
with proven
HF benefit
in this
population

+CKD

eGFR <60 mL/min per 1.73 m* OR
albuminuria (ACR 23.0 mg/mmol
[30mg/g]). These measurements
may vary over time; thus, a repeat
measure is required to document CKD.

+CKD (on maximally tolerated dose
of ACEi/ARB)

PREFERABLY

SGLT2i® with primary evidence of
reducing CKD progression
Use SGLT2i in people with an eGFR
220 mL/min per 1.73 m?; once initiated

should be continued until initiation
of dialysis or transplantation

GLP-1 RA with proven CVD benefit if
SGLT2i not tolerated or contraindicated

If HbA,_above target, for patients
on SGLT2i, consider incorporating a
GLP-1 RA or vice versa

If additional cardiorenal risk reduction or glycemic lowering needed

Diabetes Care 2023;46(Suppl.1):5140-157
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Metformin

Approved for use in US in 1995

For many years was recommended as first
line therapy for T2DM and has data for
prevention of progression from prediabetes

Inexpensive, effective and safe

Possible reduction in CV events and death
Gl intolerance most common side effect

Should be continued with addition of other
agents unless intolerance or fall in GFR <30



First-Line Therapy for Type 2 Diabetes With Sodium-Glucose
Cotransporter-2 Inhibitors and Glucagon-Like Peptide-1

Receptor Agonists

A Cost-Effectiveness Study

Jin G. Choi*; Aaron N. Winn, PhD*; M. Reza Skandari, PhD; Melissa I. Franco, MPH; Erin M. Staab, MPH; Jason Alexander, MD;
Wen Wan, PhD; Mengqi Zhu, MS; Elbert S. Huang, MD, MPH; Louis Philipson, MD, PhD; and Neda Laiteerapong, MD, MS

* Evaluated lifetime cost-effectiveness of SGLT2i or GLP1RA as first line therapy
compared to metformin

e SGLT2i and GLP1RA reduced rates of CHF, MI, stroke but with higher lifetime cost

* Metformin: $92000
e SGLT2i: $135000 for the SGLT2 inhibitor

* GLP1RA: $141000

e Estimated cost would need to be reduced by 70-90% of current to make
these drugs cost effective first line options

Ann Intern Med.2022;175:1392-1400. doi:10.7326/M21-2941
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Cardiovascular Outcome Trials

(lixisenatide)
4P-MACE

2013 2014

EMPA-REG OUTCOME
(empagliflozin)
3P-MACE

2015

CVOTs with Other CVOTs
significant reduction
in 3P-/4P-MACE*

GLP-1 RA

LEADER

(liraglutide)
3P-MACE

SGLT2 inhibitor

SGLT2 inhibitor

EXSCEL
(exenatide)
3P-MACE

2016 2017

SUSTAIN-6
(injectable
semaglutide)
3P-MACE

HARMONY OUTCOMES
(albiglutide)s
3P-MACE

CANVAS/CANVAS-R
(canagliflozin)
3P-MACE

2018

S o o 4

REWIND
(dulaglutide)
3P-MACE AMPLITUDE-O
(efpeglenatide)
4P-MACE!

Cardiovascular outcomes trials: a paradigm shift in the current management of type 2 diabetes. Cardiovasc Diabetol 2022;21:144



Trial Designs

Cefalu et al. Diabetes Care 2018;41:14-31

Primarily designed to rule-out risk (FDA required)

o Some powered for superiority if non inferiority
demonstrated

Heterogeneity between trials

3 vs 4 point Major Adverse Cardiac Event (MACE)

o 3 point: CV death, Nonfatal Ml, nonfatal
stroke

o 4 point: + Hospitalization for unstable angina

Secondary or Primary/secondary outcome trial
o  Majority of participants had CVD
o Longer duration of DM

Not designed to show Alc control of study drug




Medications with ASCVD Benefit

GLP1 RA SGLT2i

Dulaglutide (Trulicity) Empagliflozin (Jardiance)
Semaglutide SQ (Ozempic) @ Canagliflozin (Invokana)

Liraglutide (Victoza)

Albiglutide (Tanzeum)




SGLT2i for heart failure and renal disease

_ Empagliflozin Canagliflozin Dapagliflozin

Glycemic control in

T2DM Yes Yes Yes
MACE Yes Yes No
Hea.rt fgllure Yes Yes Yes
hospitalization
Renal disease Yes Yes Yes
. >20 mL/min in EMPA- >30 mL/min in >25 mL/min in DAPA-
GFR cutoffs in trials KIDNEY CANVAS CKD

*Specific indications vary between drugs and reflect design of individual trials



A Insulin
A Glucagon

A Betacell regeneration
V Beta cell apoptosis

< &

A Bone marrow formation

%

A Cortisole secretion




SURPASS-2: Tirzepetide vs

Semaglutide Once Weekly

®* 40 week, phase 3 randomized trial

®* 1879 patients assigned to tirzepatide 5 mg, 10 mg, 15 mg or
semaglutide 1 mg weekly

® Inclusion criteria:
o T2DM
o 18 years or older
o On metformin at least 1500 mg daily
o Alc7-10.5%

®* Primary endpoint was change in HbAlc

Frias JP et al. N EnglJ Med 2021;385:503-515



SURPASS-2: Tirzepetide vs

Semaglutide Once Weekly

* Tirzepatide started at 2.5 mg weekly and
iIncreased to assighed dose by 2.5 mg every 4
weeks

* Semaglutide started at 0.25 mg weekly and
doubled every 4 weeks to 1 mg

* Dose de-escalation was not allowed

Frias JP et al. N EnglJ Med 2021;385:503-515



" Tirzepatide, 5 mg —%— M Tirzepatide, 10 mg —4— M Tirzepatide, 15 mg

- M Semaglutide, 1 mg

A Change in Glycated Hemoglobin Levels from Baseline

ETD -0.15 (~0.28 to -0.03), P=0.02
| |

ETD -0.39 (-0.51 to -0.26), P<0.001
I |

ETD -0.45 ( -0.57t0 0. 32), P<0.001
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Frias JP et al. N EnglJ Med 2021;385:503-515




C Patients Who Met Glycated Hemoglobin Targets

P<0.05
1
P<0.05
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.
£ 60- P<lﬂ)|01
w
E 46
2 - 40
o
20
0_

<7.0

<6.5 5.7

Glycated Hemoglobin Level (%)
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" Tirzepatide, 5 mg M Tirzepatide, 10 mg M Tirzepatide, 15 mg M Semaglutide, 1 mg

A Change in Body Weight
ETD -1.9 kg (-2.8 to -1.0), P<0.001
|

I
ETD -3.6 kg (~4.5 to -2.7), P<0.001
| |
ETD -5.5 kg (-6.4 to —4.6), P<0.001
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Continuous glucose

monitors (CGM)

The sensor filament i1s
less than 0.4 mm thick

* Continuously monitor
glucose in interstitial fluid
and send signal to
receiving device

* Over time have become
smaller, easier to apply
and more accurate

* Becoming more widely
available to patients




® Real-time CGM which can communicate
with receiver, smartphone, smartwatch,

Dexcom GG and G7 insulin pump (Tslim, Omnipod)

® Customizable alerts for low/high glucose as
well as rate of change

pexcom




FreeStyle Libre
Libre 2 Libre 3

Intermittent scanned-CGM with * Real time CGM /
optional alarms

®* Smaller than previous version
Requires patient to scan at

° : .
least every 8 hours One piece applicator

o
Compatible with receiver More accurate

or smartphone

® Stronger bluetooth

Approved for use on upper arm



Data to support use of CGM in a VA population

Retrospective cohort study of patients or VA Electronic Health Records
insulin in the VA using CGM compared to <=, I g, Diabetes

usual monitoring over 12 month period @? i @ —)
N =5,015 with TID and n = 15,706 with L Type 1 diabetes Type 2 diabetes
T2D l

12-month change in HbA1c n=4,930 vs. n=3,263 n=15,292 vs. n=28,467
Users could have Dexcom, FreeSter CGM use leads to more reduction in 12-month HbA1c
B (95% Cl): ~0.26 (-0.33, —0.19) ‘ —035 (-0.42, —0.36)‘

Libre or Medtronic sensors

. . Clinical events over 12 months n=5,015 vs. n=3,815 n=15,706 vs. n=29,912

DemonStrated beneflts In bOth grOUpS I. Hypoglycemia admissions CGM use leads to reduced hypoglycemia admissions in T1D
for reduction in A].C and all-Cause HR (95% CI): 0.69 (0.48, 0.98) ‘ 0.93(0.74, 1.16)

. . . Il. Hyperglycemia admissions CGM use leads to reduced hyperglycemia admissions in T2D
hOSpItahzatIOH HR (95% CI): 0.83 (0.65, 1.06) 0.87 (0.77, 0.99) ‘

lll. All hospitalizations CGM use leads to reduced hospitalizations

Fewer admission for hypoglycemia in HR (95% CI) 075 (063,093) @ 089(082,087) @
type 1 group and for hyperglycemia in
type 2

Diabetes Care 2023;46(4):1-10 | https://doi.org/10.2337/dc22-2189
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Automated Insulin
Delivery Systems

All available insulin pumps now have hybrid
closed loop system however algorithms vary

e Tandem Tslim and Dexcom
* Omnipod and Dexcom
e Medtronic with their own sensor

Communication between insulin pump and
CGM to titrate basal insulin based on change

in glucose J = }
— ST

e Algorithm varies between systems
* Will review specifics separately




Glucose (mg/dL)

Monday Jan 02, 2023

BG Thresholds: -~ High: 2181 Target Range: 70 - 180 == Low: < 69
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CGM use in the hospital

®* No system with FDA approval for inpatient use however the FDA allowed
their use as result of the pandemic

®* As aresult, some hospitals quickly began programs for use of CGM leading
to more robust data

®* Majority of available data supports use of CGM in inpatient setting

® 2022 Endocrine society Practice guidelines recommend use for CGM for
patients at high risk of hypoglycemia and without the following:

o Hypotension/hypoperfusion
o Extensive skin infections

o Interfering medications (high dose acetaminophen, dopamine, vitamin D,
hydroxyurea)

Korytkowski MT et al. J Clin Endocrinol Metab 2022;107:2101-2128



CGM use in the hospital

Table 2. Resources required for safe implementation of continuous glucose monitoring in the noncritical care hospital setting

Engagement, training, and education of nursing personnel

Patient education regarding care of the device and how to respond to alarms for high or low BG
Purchase of equipment (eg, sensors, transmitters, receivers)

Expertise from healthcare professionals knowledgeable in this technology

Oversight and guidance for CGM use

Integration of CGM data with the hospital electronic medical record

Clarity of assigned responsibility for interpreting and acting on CGM data

Abbreviation: CGM, continuous glucose monitoring
Source: Galindo R] et al. | Diabetes Sci Technol, 2020; (14)4. © Diabetes Technology Society (24).



Basal-bolus regimen

Correction scale alone is rarely the answer and NEVER

appropriate for patients with type 1 DM
regimens

Continuation of insulin pump

therapy

Insulin infusion




Metformin- not recommended for use

Sulfonylureas- not recommended for use

Non-insulin DPP4i- some data to support use
medications

GLP1RA- some data to support use

SGLT2i-not recommended for use due to
risk of euglycemic DKA



DPP4 inhibitors in hospital: Sita-Hospital

®* Multicenter, prospective, open-label randomized clinical trial

®* Patient Population: Patients with T2DM admitted with BG between 140-
400 mg/dl, treated with diet, OADs and insulin at TDD < 0.6 Unit/kg

® Treatment Groups
o Group 1: Sitagliptin plus glargine once daily (n=140)
o Group 2: Basal bolus regimen with glargine once daily and rapid-
acting insulin before meals (n=140)

®* Both groups received correction doses of rapid-actin insulin for BG > 140
mg/dl with meals

Pasquel FJ et al. Lancet Diabetes Endocrinol 2017;5:125-133
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All Sitagliptin-basal Basal-bolus p value

(n=277) (n=138) (n=139) :

Treatment failures

Number of treatment failures 48 (17%) 22 (16%) 26 (19%) 0-54

Day of treatment failure 2:0(20- 2-0(2-:0-3-0) 2:0(2:0-3-0) 0-84
3-0)

Insulin therapy

Total insulin dose (units per day) 29-1 24-1 (16-2) 34-0 (20-1) <0-0001
(18-9)

Total daily dose (units per kg) 0-3(0-2) 0-2(0-1) 0-3(0-2) <0-0001

Total glargine (units per day) 17-3 17-9 (12-5) 16-8 (10-4) 0-94
(11-5)

Total prandial rapid-acting insulin (units per 6-1(8-1) 0-4 (1-9) 11-7 (7-9) <0-0001

day)

Total supplemental rapid-acting insulin 57(52) 58(57) 5-5(4-7) 0-91

(units per day)

Number of injections per day during hospital 2-7 (1-0) 2-2(1-1) 2-9 (0-9) <0-0001

stay

Number of injections per day on days 2-10 26 (1-2) 2-1(1-3) 2:9(1-1) <0-0001

of study



Linagliptin surgery trial

18 1
® Patients undergoing non-cardiac surgery p<0.001
randomized to linagliptin (n=137) or basal- p=0.03 p=0.39 —
bolus insulin (n=143)

-

o
|

1

® Linagliptin alone inferior in those presenting
with BG >200 mg/dL but comparable in
those with presenting BG <200 mg/dL

Daily BG (mmol/L)
(&)
|

* Significantly lower rates of hypoglycemia in
linagliptin group (1.1% vs 11%, P = 0.01)

®* No differences in LOS, post-surgical
complications All Patients BG < 11.1 mmol/L BG > 11.1 mg/dL

— Linagliptin mmm Basal Bolus

Vellanki P et al. Diabetes Obes Metab 2019;21:837-843
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Questions
which remain

How do we choose the right
drug/tool for the right person?

How do we provide equal access
and cost-effective care?

Do we have the tools to fight the
obesity epidemic?




