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A. Fasting blood glucose

TO Understand B. Frequent home blood glucose
Glycemic Goals, monitoring

How Does One

Measure Glycemia?

C. HbA1c

D. Continuous glucose

monitoring (CGM)




Study #1: Average Glucose Versus A1C

A1C (%) AG (mg/dL[95% CI])
5 97 [(76-120)

6 126[(100-152) 1. One can’t compare the
A1C levels between 2

S 183|(147-217) | 2- Each A1C comprises a
wide mean glucose range

9 212|(170-249) 3. This does not take away

10 2491(192-282) fron|1 A1C use in a clinical
tria
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Study #2: Mean CGM Glucose by HbA1c — Overall

150 200 250 300
Weighted Mean CGM Glucose (mg/dL)
* Af-Am ¢ White 95% Prediction Limit

Ann Intern Med 2017;167:95-102
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Glucose Management Indicator
(GMI): A New Term for Estimating
A1C From Continuous Glucose
Monitoring

Diabetes Care 2018;41:2275-2280 | https://doi.org/10.2337/dc18-1581
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Why GMI is so important

N=641 using CGM with mean duration of data = 25 days, A1C measured within
30 days of CGM download

CGM Discordance:

11% < 0.1%

50% > 0.5%

22% >1.0%

Increased discordance with eGFR < 60

HbA1c (%)
s O O N 0 © 8 =2 8 @8 =

Violet = anemia + CKD

75 V0O VS B0 W5 200 25 25 275 300
CGM Mean Glucose (mg/dL)




Intercept: 9.65 (SE: 0.088)
Slope: -0.041 (SE: 0.001)
RMS: (.49

TIR™™ (%)

£

A1C (mmol/mol)



HbA1c Works Great

for a Population, But

Not For Individual
Patients in Assessing

Glycemic Control




The Puzzles of Diabetes & Its Complications

Macrovascular Microvascular
Complications Complications
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Management of T2D in 2022

EFFICACY
A1C lowering

CV Disease Prevention
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Guidance for Industry

Diabetes Mellitus — Evaluating
Cardiovascular Risk in New
Antidiabetic Therapies to
Treat Type 2 Diabetes

U.5. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)

December 2008
Clinical/Medical
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EXAMINE SAVOR-TIMI 33 TECOS
n=5,380 n=16,492 n=14,671
3-P MACE 3-P MACE 4-P MACE

EMPA-REG
OUTCOME
n=7,020 —
3-P MACE
ELIXA LEADER
n=6,068 n=9,340
4-P MACE 3-P MACE
DPP-4 Inhibitors SUSTAIN-6
n=3,297
3-P MACE

SGLT2 Inhibitors
GLP-1 Receptor Agonists

Insulin

Diabetes Care 2018 Jan; 41(1): 14-31

CARMELINA
n=7,003
3-P MACE

CANVAS
Program
n=10,142
3-P MACE

FREEDOM-CVO
n=4,156
4-P MACE

DEVOTE
n=7,637

PIONEER 6
n=3,176
3-P MACE

EXSCEL
n=14,752
3-P MACE

CAROLINA

n=6.

072

3-P MACE

VERTIS CV
n=8,000
3-P MACE

Dapa-HF
n=4,500
CV death, HF
hospitalization,
urgent HF visit

REWIND
n=9,901
3-P MACE

HARMONY
Outcomes
n=9,400

3-P MACE

|

1

CREDENCE
n=4,464
ESRD, doubling
of creatinine,
renal/CV death

DECLARE-TIMI 58
n=17,276
3-P MACE; CV
death + HF
hospitalization

Dapa-CKD
n=4,000
>50% sustained
decline in eGFR
or reaching
ESRD, CV death,
or renal death

1

EMPEROR-
Reduced
n=2,850
CV death or HF
hospitalization

EMPEROR-

Reduced
n=4,126

CV death or HF
hospitalization
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Secretion Neurotransmitter
Dysfunction

‘ Impaired Insulin

Increased Glucose
Reabsorption

SGLT-2
Inhibitors

Increased Glucagon
Secretion

Increased HGP . Rapid Gastric

Id Emptying

Decreased Glucose

Reduced Incretin
Uptake

Effect

Insulin Resistance Increased Lipolysis

1 4 Adapted from DeFronzo, Diabetes. 2009;58:773-795



Effect of SGLT-2s on MACE

A | Overall MACEs

Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio Favors | Favors

No./total No. patient-years No./total No. patient-years (95% ClI) treatment : placebo Weight, %
EMPA-REG OUTCOME 490/4687 374 282/2333 43.9 0.86(0.74-0.99) H—E 15.72
CANVAS program NA/5795 26.9 NA/4347 31.5 0.86(0.75-0.97) I—I—I 20.12
DECLARE-TIMI 58 756/8582 22.6 803/8578 24.2 0.93(0.84-1.03) |—l~1 32.02
CREDENCE 217/2202 38.7 269/2199 48.7 0.80(0.67-0.95) |—.—| 10.92
VERTIS CV 735/5499 40.0 368/2747 40.3 0.99(0.88-1.12) 21.23
Fixed-effects model (Q=5.22; df=4; P=.27; 12=23.4%) 0.90(0.85-0.95)

0.2 fll 2

HR (95% Cl)




Effect of SGLT-2s on Hospitalization for HF

B | HHF by ASCVD status

Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio
No./total No. patient-years No./total No. patient-years (95% CI)
Patients with ASCVD
EMPA-REG OUTCOME  126/4687 9.4 95/2333 14.5 0.65 (0.50-0.85)
CANVAS program NA/3756 7.3 NA/2900 11.3 0.68 (0.51-0.90)
DECLARE-TIMI 58 151/3474 11.1 192/3500 14.1 0.78 (0.63-0.97)
CREDENCE 59/1113 20.6 92/1107 33.2 0.61(0.44-0.85)
VERTIS CV 139/5499 7.3 99/2747 10.5 0.70(0.54-0.90)
Fixed-effects model (Q=1.97; df =4; P=.74; I =0.0%) 0.70(0.62-0.78)
Patients without ASCVD
CANVAS program NA/2039 2.6 NA/1447 4.2 0.64(0.35-1.15)
DECLARE-TIMI 58 61/5108 3.0 94/5078 4.6 0.64 (0.46-0.88)
CREDENCE 30/1089 10.6 49/1092 17.5 0.61(0.39-0.96)

Fixed-effects model (Q=0.03; df=2; P=.99; I2=0.0%)

0.63 (0.50-0.80)

Favors i Favors
treatment . placebo

—e—|
—e— |

0.2

HR (95% Cl)

Weight, %

19.62
17.13
29.66
12.74
20.84

16.38
55.07
28.56




Effect of Effect of SGLT-2s on Renal Outcomes

B | Kidney outcomes by ASCVD status

Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio
No./total No. patient-years No./total No. patient-years (95% CI)
Patients with ASCVD
EMPA-REG OUTCOME  81/4645 6.3 71/2323 11.5 0.54(0.40-0.75)
CANVAS program NA/3756 6.4 NA/2900 10.5 0.59(0.44-0.79)
DECLARE-TIMI 58 65/3474 4.7 118/3500 8.6 0.55(0.41-0.75)
CREDENCE 69/1113 24.1 102/1107 36.5 0.64(0.47-0.87)
VERTIS CV 175/5499 9.3 108/2747 11.5 0.81(0.64-1.03)
Fixed-effects model (Q=6.09; df=4: P=.19: [£=34.4%) 0.64 (0.56-0.72)
Patients without ASCVD
CANVAS program NA/2039 41 NA/1447 6.6 0.63(0.39-1.02)
DECLARE-TIMI 58 62/5108 3.0 120/5078 5.9 0.51(0.37-0.69)
CREDENCE 84/1089 29.9 122/1092 443 0.68 (0.51-0.89)

Fixed-effects model (Q=1.86; df=2; P=.40; I£=0.0%)

0.60(0.50-0.73)

Favors : Favors
treatment ; placebo

0.2

HR (95% Cl)

Weight, %

16.67
19.23
18.06
17.37
28.66

15.72
37.41
46.87




GLP-1 RA

2%

Secretion Neurotransmitter
Dysfunction

Increased Glucagon GLP-1 RA Incg::;ggrc;:;lij;r?se

Secretion

GLP-1 RA

Increased HGP . Rapid Gastric
H. ’ .

7 Impaired Insulin

)

Decreased Glucose
Uptake

Reduced Incretin
Effect

Insulin Resistance Increased Lipolysis

1 8 Adapted from DeFronzo, Diabetes. 2009;58:773-795



Effect on GLP RAs on MACE

GLP1 RA Placebo

ELIXA 400/3034 (13%) 392/3034 (13%)
LEADER 608/4668 (13%) 694/4672 (15%)
SUSTAIN-6 108/1648 (7%) 146/1649 (9%)
EXSCEL 839/7356 (11%) 905/7396 (12%)

Harmony Outcomes 338/4731 (7%) 428/4732 (9%)
REWIND 594/4949 (12%) 663/4952 (13%)
PIONEER 6 61/1591 (4%)  76/1592 (5%)
AMPLITUDE-O 189/2717 (7%) 125/1359 (9%)

Subtotal (I-squared = 44.5%, p = 0.082)

NOTE: Weights are from random effects analysis

—

OR (95%Cl)
1.02 (0.89, 1.17)

0.87 (0.78, 0.97)
0.74 (0.58, 0.95)
0.91 (0.83, 1.00)
0.78 (0.68, 0.90)
0.88 (0.79, 0.99)
0.79 (0.57, 1.11)

0.58, 0.92)

NNT P-value

0.776

0.01

0.016

0.061

0.0006

0.026

0.17

0.0069

<> 0.86 (0.80, 0.93) 65 (45-130) ) <0.001

|
5

1

Favours GLP-1RA

I
1.5

Favours placebo




The Effect of GLP1-Ras on CV Death

Cardiovascular death

GLP-1 receptor
Study Id agonist Placebo HR 95%-Cl Weight
ELIXA 156/3034 (5%) 158/3034 (5%) 0.98 [0.78;1.22] 12.7%
HARMONY 122/4731 (3%) 130/4732 (3%) 0.93 [0.73;1.19] 10.7%
LEADER 219/4668 (5%) 278/4672 (6%) 0.78 [0.66;0.93] 19.9%
SUSTAIN 6 44/1648 (3%) 46/1649 (3%) 098 [0.65;1.48] 3.9%
REWIND 317/4949 (6%) 346/4952 (7%) 0.91 [0.78; 1.06] 24.8%
EXSCEL 340/7356 (5%) 383/7396 (5%) 0.88 [0.76; 1.02] 26.3%
PIONEER-6 151591 (1%) 30/1592 (2%) 0.49 [0.26;092] 1.7%

Random effects model
Heterogeneity: 1% = 8%, 1° = 0.0011, p =0.36

0.88 [0.79; 0.98] p=0.025
NNT: 170 [98 to 908]




 All people with T2D should be offered access to
on-going Diabetes Self-Management Education

Support (DSMES) programs

 Facilitating medication adherence should be
specifically considered when selecting glucose-

lowering medications

 GLP-1 RAs and SGLT-2i’s for CV or renal
benefit for people with type 2 diabetes should
now be considered independent/y of baseline

or target Ailc.

* GLP-1 RAs are now the first-line injectable

therapy for type 2 diabetes




TO AVOID
FIRST-LINE THERAPY depends on comorbidities, patient-centered treatment factors, including cost and access THERAPEUTIC

considerations, and management needs and generally includes metformin and comprehensive lifestyle modification/

INERTIA REASSESS
AND MODIFY
TREATMENT

REGULARLY (3-6

ASCVD/INDICATORS OF HIGH KIDK, AF, LAV MONTHS)

!
e o

1. First-line therapy depends on comorbidities, patient centered treatment
factors, including cost and access considerations, and management needs and
generally includes metformin and comprehensive lifestyle modification

2 2 Diabetes Care 2022;45(Suppl. 1):S125-5143



FIRST-LINE THERAPY depends on comorbidities, patient-centered treatment factors, including cost and access

considerations, and management needs and generally includes metformin and comprehensive lifestyle modification/?

ASCVD/INDICATORS OF HIGH RISK, HF, CKDt
f——— !

2 3 Diabetes Care 2022;45(Suppl. 1):S125-5143

TO AVOID
THERAPEUTIC
INERTIA REASSESS
AND MODIFY

TREATMENT
REGULARLY (3-6
MONTHS)




If No Risk of ASCVD, HF, or CKD and HbA1C is Above Target

Incorporate agents that provide adequate EFFICACY to achieve and maintain glycemic goals
Higher glycemic efficacy therapy: GLP-1 RA; insulin; combination approaches (Table 9.2)
Consider additional comorbidities, patient-centered treatment factors, and management needs in choice of therapy, as below:

v v |

MINIMIZE HYPOGLYCEMIA MINIMIZE WEIGHT GAIN/ CONSIDER COST AND ACCESS
PROMOTE WEIGHT LOSS
No low inherent risk of hypoglycemia: BREEERABIY Available in generic form at lower cost:

DPP- 4i, GLP RA, SGLT2i, TZD , , , - Certain insulins: consider insulin available at

GLP-1 RA with good efficacy for weight loss o
OR the lowest acquisition cost
For SU or basal insulin, consider agents with =~ eetben - SU
lower risk of hypoglycemia ! -TZD

If A1C ABOVE TARGET

If A1C ABOVE TARGET

If A1C ABOVE TARGET

'

For patients on a GLP-1 RA, consider
incorporating SGLT2i and vice versa
- If GLP-1 RA not tolerated or indicated,
consider DPP-41 (weight neutral)

v

Incorporate additional agents based on
comorbidities, patient-centered treatment
factors, and management needs

Incorporate additional agents based on
comorbidities, patient-centered treatment
factors, and management needs

Incorporate additional agents based on
comorbidities, patient-centered treatment
factors, and management needs

2 4 Diabetes Care 2022;45(Suppl. 1):5125-5143



Approach to Individualization of Glycemic Targets

Patient / Disease Features More stringent &= AIC 7% == |Less stringent

Risks potentially associated
with hypoglycemia and
other drug adverse effects

—

low high

G
Disease duration newly diagnosed long-standing §
<
g
Life expectancy long short i
g
Important comorbidities

few / mild

Established vascular

complications heart few / mild severe

—— g
Patient prefel'ence highly motivated, excellent preference for less g.'
system readily available limited | &




Fact to Consider: The Cost of Non-Insulin Agents

A Total payment on a yearly supply (2018 USD) B Total out-of-pocket payment on a yearly supply (2018 USD) : _ - - .
ncrease in costs from the launch o

10000- Total Payment to Pharmacy 10000 - Out-of-Pocket Yearly Costs DPP4i’s, GLP1RAs, and SGLT2i-’s were
(insurance + copay) 88%, 78%, and 37%, respectively,
while the OOP costs were relatively
Average stable.
o
7]
-y
=) o
- ° -
5 = GLP1 = T
= g Drug Classes
& 5 .
pre 0] Metformin
= > =
e = Sulfonylurea
5’) ;’- === Meglitinide
> o =
B 5000- SGLT2 5 -
> - ~ Thiazolidinedione
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Figure 3. Rates of Treatment With Sodium-Glucose Cotransporter
2 Inhibitor by Race/Ethnicity in the Cohort Over Time

16

14- Race/ethnicity
® Asian

12 - A Black
B Latinx

10 - & White

Patients receiving an SGLT2 inhibitor, %
i




Figure 2. Accumulated Rates of GLP-1RA Use Among a Cohort of
Patients with T2D, By Race & Ethnicity and by Subgroup, 2015 to 2019

[A] overall cohort with T2D Race and ethnicity
80 - 12+
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For individuals (but not populations), using HbA1c as your glycemic metric can result in problems.

— Ideally, one should perform at least one CGM to see if there is a discordance

The etiology of macrovascular complications is more complex than microvascular disease

Lifestyle is still the cornerstone of T2D therapy

Data has emerged that for HF, CKD, and ASCVD, SGLT2i's and GLP1i’s should be used early in therapy.

Glycemic goals (TIR or HbA1c) need to be individualized.

— When hypoglycemic agents are required, the fundamental goal is as low as possible without

disabling hypoglycemia.

29



ECHO
Cardiometabolic teleECHO™m Clinic

Patient Recommendation Form

Presentation Date: April 6 20022 Presenter name: Peter Berberian, MD

Presenter Facility: Sea Mar Community Health Clinic

oukwnN

7.

Recap: 55 y/o Latino male with type 2 DM, obesity (BMI 43), h/o severe covid and pulmonary fibrosis on
home oxygen, hypertensive heart disease wo CHF, hypertriglyceridemia, microalbuminuria with normal
creatinine and a h/o PE. On 8-12 units of prandial insulin and 40 units of basal insulin. Dulaglutide was
attempted to prescribe but not received

In a non-judgement way, assess the total insulin dose and review nutritional intake and any barriers
such as cost or schedule to insulin dosing

Request personal CGM for this patient as they meet the criteria

Ensure patient is rotating sites and is attempting to use insulin “naive” site to ensure good absorption
Stop sitagliptin and convert metformin to 750mg XR 2 in the morning

Add liraglutide 0.6mg daily per his formulary and increase every 7-10 days to goal of 1.8mg

Two choices for insulin:

e Increase to 14 units with meals and continue 40 units basal insulin. Continue to titrate prandial
insulin by 2-3 units once on max dose of liraglutide

e Consider Novolog 70/30 mixed insulin prior to breakfast and dinner 45 -50 units(34-37 basal/
13-15 units prandial) in order to min number of injection a day. Once on max dose of
liraglutide, if needed titrate by 4 units and 5 units Novolog with lunch for sugars >150. (This
helps him meet the 3 or more injections of daytime insulin criteria)

Consider SGLT-2l in future given microalbuminuria and CV disease

Nicole Ehrhardt, MD

Hecole Etntiannds

Physician Signature Nicole ehrhardt

PLEASE NOTE that Project ECHO® case consultations do not create or otherwise establish a provider-patient relationship between any UW or
ECHO clinician and any patient whose case is being presented in a Project ECHO® setting



