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Dualities 

• Research: Medtronic Diabetes, Insulet, Beta Bionics

• Consulting: Abbot, Roche, Bigfoot, GWave
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To Understand 

Glycemic Goals, 

How Does One 

Measure Glycemia?

A. Fasting blood glucose

B. Frequent home blood glucose 

monitoring

C. HbA1c

D. Continuous glucose 

monitoring (CGM)
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Nathan DM, Kuenen J, Borg R, Zheng H, Schoenfeld D, Heine RJ. Diabetes Care. 2008;31:1473-1478. cle

Study #1: Average Glucose Versus A1C
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5 97   (76-120) 

6 126 (100-152)

7 154 (123-185)

8 183 (147-217)

9 212 (170-249)

10 249 (192-282)

11 269 (217-314)

12 298 (240-347)

A1C (%)    AG (mg/dL [95% CI])

1. One can’t compare the 
A1C levels between 2 
people

2. Each A1C comprises a 
wide mean glucose range

3. This does not take away 
from A1C use in a clinical 
trial



Ann Intern Med 2017;167:95-102

Study #2: Mean CGM Glucose by HbA1c – Overall
(N=208)
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What Every Provider 

and Patient needs to 

Understand in 2022
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• Glycemic Management 
Indicator (GMI): a metric 
calculated by CGM-based 
formula from a population of 
mean glucose data 
(previously called “estimated 
A1C”)

• Is now on most but now all 
downloads. Can also find on 
CGM apps



Diabetes Tech Therap 2021;23:253-258

Why GMI is so important
N=641 using CGM with mean duration of data = 25 days, A1C measured within 

30 days of CGM download
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CGM Discordance:
11% < 0.1%
50% > 0.5%
22% > 1.0%
Increased discordance with eGFR < 60



A time-in-range of 

70%is close to a 

HbA1c of 7% (but 

there is a lot of 

variability!)
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HbA1c Works Great 

for a Population, But 

Not For Individual 

Patients in Assessing 

Glycemic Control
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Fruchart JC.  Circulation 2004;109:III15-III19
Yau JW et al. Diabetes Care 2012;35:556-564
MJ Fowler. Clin Diabetes 2008;26:77-82

The Puzzles of Diabetes & Its Complications
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Macrovascular
Complications

Microvascular
Complications

Glucose Smoking BP

Genetics Inflammation Obesity

Insulin 
Resistance Age Lipids

Genetics Glucose BP



Management of T2D in 2022
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EFFICACY
A1C lowering

SAFETY
Hypoglycemia 

prevention

CV Disease Prevention



FDA Guidance for 

Industry, Dec 2008
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“To establish the safety of a 
new antidiabetic therapy to 
treat type 2 diabetes, sponsors 
should demonstrate that the 
therapy will not result in an 
unacceptable increase in 
cardiovascular risk.”



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

a-cell

SGLT-2 
Inhibitors

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



JAMA Cardiol. 2021;6(2):148-158.

Effect of SGLT-2s on MACE
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JAMA Cardiol. 2021;6(2):148-158

Effect of SGLT-2s on Hospitalization for HF
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JAMA Cardiol. 2021;6(2):148-158.

Effect of Effect of SGLT-2s on Renal Outcomes
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b-cell

a-cell

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

GLP-1 RA

GLP-1 RA

GLP-1 RA

GLP-1 RA



Sattar et al. Lancet Diabetes Endocrinol 2021; 9:653-662

Effect on GLP RAs on MACE
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European Heart Journal 2020; 41:3346–3358

The Effect of GLP1-Ras on CV Death
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Key Components of 

2022 ADA/EASD Rx of 

Hyperglycemia 

Guidelines

21 Diabetes Care 2022;45(Suppl. 1):S125-S143

• 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 independently of baseline 

or target A1c.

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

therapy for type 2 diabetes



Diabetes Care 2022;45(Suppl. 1):S125-S14322 Diabetes Care 2022;45(Suppl. 1):S125-S143

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



Diabetes Care 2022;45(Suppl. 1):S125-S14323 Diabetes Care 2022;45(Suppl. 1):S125-S143



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

24 Diabetes Care 2022;45(Suppl. 1):S125-S143



Diabetes Care 2022;45(Suppl. 1):S83–S96

Approach to Individualization of Glycemic Targets
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Diabetes Care, published on-line Feb 9, 2021

Fact to Consider: The Cost of Non-Insulin Agents
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Total Payment to Pharmacy 
(insurance + copay)

GLP1

SGLT2

Average

Out-of-Pocket Yearly Costs

Increase in costs from the launch of 
DPP4i’s, GLP1RAs, and SGLT2i’s were 
88%, 78%, and 37%, respectively, 
while the OOP costs were relatively 
stable.



JAMA Network Open. 2021;4(4):e216139.

Figure 3. Rates of Treatment With Sodium-Glucose Cotransporter 
2 Inhibitor by Race/Ethnicity in the Cohort Over Time
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JAMA Health Forum. 2021;2(12):e214182.

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

29

• 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.



 

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 

 
 

                  Cardiometabolic  teleECHOTM Clinic        
                          Patient Recommendation Form 
 
Presentation Date: April 6 20022          Presenter name: Peter Berberian, MD 
 
Presenter Facility: Sea Mar Community Health Clinic  

 

• 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  

 

1. 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 

2. Request personal CGM for this patient as they meet the criteria  
3. Ensure patient is rotating sites and is attempting to use insulin “naïve” site to ensure good absorption 
4. Stop sitagliptin and convert metformin to 750mg XR 2 in the morning 
5. Add liraglutide 0.6mg daily per his formulary and increase every 7-10 days to goal of 1.8mg 
6. Two choices for insulin: 

 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  

 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)   

7. Consider SGLT-2I in future given microalbuminuria and CV disease  

 
 
 
 
 
 
 
Nicole Ehrhardt, MD 

______Nicole Ehrhasrdt ____ 

Physician Signature Nicole ehrhardt 

 


