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Assistance & Contact Information =P CcARDI-OH

« Please enter your name and practice name into the Chat to record attendance
« Use the Chat feature to ask questions or contribute to the discussion at any time
* Feel free to unmute during Q&A or discussion
 |f you need to get in touch with us,
o Technology concerns or troubleshooting
« Rick Cornachione, IT Support: rxco53@case.edu; 440-796-2221
o General comments or questions
 Claire Rollins, Clinic Coordinator: ceh68@case.edu; 216-926-1676
« Goutham Rao, MD, Facilitator: Goutham.Rao@UHhospitals.org

Please do not hesitate to contact us with any questions or comments!
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* The following speakers have a relevant financial interest or affiliation with one or
more organizations that could be perceived as a real or apparent conflict of interest
in the context of the subject of their presentation:

» Marilee Clemons, PharmD; Danette Conklin, PhD; Kathleen Dungan, MD, MPH; Adam T. Perzynski,
PhD; Goutham Rao, MD; Christopher A. Taylor, PhD, RDN, LD, FAND*
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interest related to the content of this activity:

« Karen Bailey, MS, RDN, LD, CDCES,; Kristen Berg, PhD; Elizabeth Beverly, PhD; James Werner,
PhD, MSSA; Jackson Wright, MD, PhD

* The following members of the planning committee DO NOT have any
disclosures/financial relationships from any ineligible companies:

« Shari Bolen, MD; Richard Cornachione; Carolyn Henceroth; Gillian Irwin; Michael W. Konstan, MD;
Elizabeth Littman; Devin O’Neill; Steven Ostrolencki; Ann Nevar; Claire Rollins; Catherine Sullivan

* These financial relationships are outside the presented work.
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Person-Centered Language Recommendations @

The ADA and the APA recommend language that emphasizes inclusivity and respect: CARDI-OH

« Gender: Gender is a social construct and social identity; use term “gender” when referring to people as a social
group. Sex refers to biological sex assignment; use term “assigned sex” when referring to the biological
distinction.

« Race: Race is a social construct that is used broadly to categorize people based on physical characteristics,
behaviors, and geographic location. Race is not a proxy for biology or genetics. Examining health access,
quality, and outcome data by allows the healthcare system to assist in addressing the factors contributing to
inequity.

« Sexual Orientation: Use the term “sexual orientation” rather than “sexual preference” or “sexual identity.”
People choose partners regardless of their sexual orientation; however, sexual orientation is not a choice.

« Disability: The nature of a disability should be indicated when it is relevant. Disability language should maintain
the integrity of the individual. Language should convey the expressed preference of the person with the
disability.

« Socioeconomic Status: When reporting SES, provide detailed information about a person’s income, education,
and occupation/employment. Avoid using pejorative and generalizing terms, such as “the homeless” or “poor.”

« Violent Lanquage: Avoid sayings like ‘Kkilling it,” ‘pull the trigger,’ ‘take a stab at it,” ‘off the reservation,’ etc.
SN A P e S S S R T O e Lo . Fe . SE s

Flanagin A et al., 2021, JAMA; Dickinson JK et al., Diabetes Care, 2017; American Psychological Association, 2021; ODM, 2021. 5
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Type 2 Diabetes:
Emerging and Future Pharmacotherapies
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Learning Objectives CARDI-OH

1. List and describe currently available GLP-1 agonists
and SGLT-2 inhibitor medications.

2. Describe the future landscape of diabetes
pharmacotherapies.

3. Describe Medicaid coverage for newer diabetes

pharmacotherapies



Pharmacologic Management, ADA Standards of Care 2022

Metformin or other agent based on compelling

GII Patients
Lifestyle advice

Evidence-based weight loss programs @

indication and patient—centered factors Caloric restriction
l( Weight loss surgery
Established ASCVD, Heart failure or CKDA Weight loss medication

\

J

Treatment regardless of baseline A1C, glucose target or metformin >

Ye‘s/ N \
If A1C above goal, patient-centered treatment factors and agents with

adequate efficacy to achieve glycemia

m m CKD + albuminuria Hypoglycemia

GLP-1 RA or
SGLT2i* with
proven CV
benefit

If A1C
>target

Add GLP-1 RA
or SGLT2i
Low dose TZD

!

SGLT2i* with SGLT2i* with proven SGLT2i*
proven HF CKD benefit# GLP-1 RA
benefit? OR DPP-4i
CKD, no albuminuria IZD
GLP-1 RA or SGLT2i* If needed, use later
with proven CV benefit generation SFU OR
degludec/ glargine
‘l' U300

A4

Weight Gain Cost
GLP-1 RA SFU
SGLT2i* TZD

NPH
A1C
>target

Add GLP-1 RA or
SGLT2i

A1C >target or not
tolerated/contraindicated

\ 4

Add GLP-1 RA or SGLT2i

‘1’ \ 4

If A1C >target

Minimize SFU, insulin,

TZD

If A1C >target

*if adequate eGFR, *Empagliflozin and dapagliflozin have shown benefit in dedicated HF studies. Canagliflozin and ertugliflozin have demonstrated reduction in
hospitalization for HF in CV outcomes trials. *Dapagliflozin and canagliflozin have demonstrated benefit in dedicated renal outcomes studies. Empagliflozin has
demonstrated reduction in CKD progression in CV outcomes trials.
ASCVD=atherosclerotic cardiovascular disease, CKD=chronic kidney disease, GLP-1 RA=glucagon-like peptide-1 receptor agonist, SGLT2i=sodium-glucose cotransporter-2
inhibitor, AGIl=alpha-glucosidase inhibitor, SFU=sulfonylurea, TZD=thiazolidinedione

American Diabetes Association Professional Practice Committee. 9. Pharmacologic approaches to glycemic treatment: Standards of Medical Care in Diabetes—2022. Diabetes Care 8
2022;45(Suppl. 1):S125-S143



GLP-1 Receptor Agonists @j

Generic Name Dose Forms Eﬁ:ﬁgg Cautions CARDIOH
Exenatide BID |Byetta 5, 10 ug BID

Lixisenatide Lyxumia 10, 20 ug QD

Liraglutide Victoza 1.6, 1.2, 1.8 ug |Daily C-cell tumors/ MEN-2

Exenatide QW |Bydureon |2 mg Weekly advanced CKD

gastroparesis
Ozempic |0.5, 1.0 mg Weekly pancreatitis?

Rybelsus |3, 7, 14 mg PO
Dulaglutide Trulicity 0.75, 1.5 mg Weekly

Semaglutide

 No inherent hypoglycemia GLP-1 R Activation
« Modest weight and BP reduction Intermittent

« Nausea/vomiting, usually self-limited Continuous: better A1C reduction,
better tolerability



Presenter Notes
Presentation Notes
References
Exenadine SmPC 2016. Available at: �https://www.medicines.org.uk/emc/medicine/19257. Accessed October 2016
Liragltuide SmPC 2016. Available at:�https://www.medicines.org.uk/emc/medicine/21986. Accessed October 2016
Exenatide QW 2016. Available at:�https://www.medicines.org.uk/emc/medicine/24665. Accessed October 2016
Albiglutide SmPC 2016. Available at:�https://www.medicines.org.uk/emc/medicine/31399. Accessed October 2016
Dulaglutide SmPC 2016. Available at:�https://www.medicines.org.uk/emc/medicine/29747. Accessed October 2016
Lixisenatide SmPC 2016. Solution 10 mcg. Available at:�https://www.medicines.org.uk/emc/medicine/27405. Accessed October 2016
Lixisenatide SmPC 2016. Solution 20 mcg. Available at:�https://www.medicines.org.uk/emc/medicine/27406. Accessed October 2016�





SGLT2 Inhibitors @

Ohlo Cardiovascular and Diabetes Health Collaborative

Starting Dose Max Dose Primary Effect Cautions

Canagliflozin
(Invokana®)

Empagliflozin

100 mg daily 300 mg daily

10 mg daily |25 mg daily  |Block renal UG infection

(Jardiance®) | fluid/electrolyte
Dapagliflozin : : 9 U(;OSG " euglycemic DKA
(Farxiga®) 5 mg daily 10 mg daily reabsorption Amputation? (C)
Ertugliflozin : :

(Steglatro®) 5 mg daily 15 mg daily

« Modest blood pressure, weight reduction
* No hypoglycemia
« Small rise in Cr early but long-term renoprotection

10



Tirzepatide @)

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

ETD -0.45 (-0.57 to -0.32), p<0.001  CARDI* OH
s 'TI - Ohlo Cardiovascular and Diabetes Health Collaborative

* GLP-1/GIP analogue 007---gaar-- --100
- Superior A1C/weight loss/QOL £ 55
vs. semaglutide 1.0 mg § o 109
» Similar tolerability & 15 164
» No comparisons with 5 20 W8 21
semaglutide 2 mg or higher asd | 273
* No CV outcomes data (yet) ﬁbaf’}:? 7 g
K £ K

<< & £

N=1878, 40 week RCT
Additional 5.5 kg weight loss vs. semaglutide

Frias JP et al. N Engl J Med 2021; 385:503-515.
11



SGLT21 or GLP-1 RA? @

CARDI-OH
SGLT?2i GLP-1 RA
e ASCVD. HF benefit « ASCVD, especially stroke
o benefit
* Renal benefit Sossibl  benefit
+ Minimal A1C reduction OSSIbIG renal benet
at lower eGFR » Greater A1C reduction

Weight loss in both
No hypoglycemia in either

12



Meta-Analyses of CVOT's

CARDI-OH
3-point MACE Nonfatal Ml ; HF Hospitalization
a Comparison: other vs 'Placebo’ b Comparison: other vs 'Placebo’ Comparison: other vs 'Placebo’
Compared to Placebo (Random Effects Model) OR  95%-CI Compared to Placebo (Random Effects Model) OR 95%-CI Compared to Placebo (Random Effects Model) OR  95%-CI
GLP-1 receptor agonist ——+—— 0.87 [0.82; 0.93] GLP-1 receptor agonist ———+——| 0.90 [0.81; 1.00] GLP-1 receptor agonist . B 0.87 [0.82; 0.93]
SGLT-2 inhibitor — . 0.88 [0.82; 0.95] SGLT-2 inhibitor + 0.94 [0.82; 1.07] SGLT-2 inhibitor —m 0.68 [0.61°0.771
DPP-4 inhibitor — 1.00 [0.93; 1.07] DPP-4 inhibitor M 1.02 [0.90; 1.14] DPP-4 inhibitor 4 1.06 [0.96; 1.18]
T 1 11 I |
0.9 1 11 0.9 1 1.1 0.75 1 15
Favours experimental Favours reference Favours experimental Favours reference Favours experimental Favours reference
Odds ratio for frequencies of MACE Qdds ratio for frequencies of nonfatal myocardial infarction Odds ratio for frequencies of hospitalisation for heart failure
Nonfatal Stroke CV Death :
c _ d . , ' Renal Composite Outcome
Comparison: other vs ’Placebo’ Comparison: other vs 'Placebo g Comparison: other vs "Placebo’
Compared to Placebo (Random Effects Model) OR 95%-CI Compared to Placebo (Random Effects Model) OR 95%-CI

Compared to Placebo (Random Effects Model) OR  95%-Cl

LP-1 it ist ————— ; 77 0. GLP-1 receptor agonist — 0.89 [0.78; 1.01 -
% b e ?fj]J e m—ﬁﬁ GLP-1 receptor agonist = 0.66 (0.75; 094]
- S E— i = . . y W
BT 08 [0.90:1.17) — SGLT-2 inhibitor —5— 0.59 [0.52; 0.67]
DPP-4 inhibitor s R 0.98 [0.85; 1.13] DPP-4 inhibitor — 0.98 [0.87; 1.11] — =
DPP-4 inhibitor == 1.00 [0.92; 1.08]
Placebo 1.00 Placebo 1.00
I ] I ] Placebo 1.00
0.8 1 1.25 0.8 1 1.25
Favours experiemental Favours reference Favours experimental Favours reference 9‘75 1 1.5
Odds ratio for frequencies of nonfatal stroke Qdds ratio for cardiovascular mortality rates Favours experimental Favours reference

Qdds ratio for frequencies of renal composite outcome

* Meta-analysis of CV outcomes trials
« Did not include CAROLINA, REWIND, PIONEER 6 or VERTIS

Fei et al. Cardiovasc Diabetol. 2019;18(1):112. 13
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Presentation Notes
Risk of outcomes with different antidiabetic drug classes compared to placebo. a MACE (major adverse cardiovascular events). b Nonfatal myocardial infarction. c Nonfatal stroke. d Cardiovascular mortality. e All-cause mortality. f Hospitalisation for heart failure. g Renal composite outcome


Future Therapies @

CARDI-OH

* Once weekly basal insulin (Icodec)
* Glucose responsive insulin

« Combined peptides: GLP-1/GIP, GLP-1/glucagon receptor
dual agonist, GLP-1/glucagon/GIP

 QOthers

o Glucagon receptor antagonist

o G-protein-coupled receptor ligands

o Hormone/enzyme/receptors

o PPARSs: insulin sensitizers

o Glimins: correction of mitochondrial dysfunction

Perreault I, Skyler JS, Rosenstock J. Rev Endocrinol. 2021 Jun;17(6):364-377. doi: 10.1038/s41574-021-00489-y.

Shah et al. Ther Adv Endocrinol Metab 2021;12:1-30. DOI: 10.1177/ 20420188211042145. 14


Presenter Notes
Presentation Notes
In reviewing the 7,484 trials registered in ClinicalTrials.gov that were generated using the key word 'type 2 diabetes', 43 novel therapies were identified. Through unique mechanisms of action that directly stimulate insulin secretion in the [beta]-cell, utilize the incretin axis, suppress hepatic glucose production and/or improve insulin sensitivity, several recurring themes dominate the potential of these novel therapies to move into clinical care. First, clinical trials continue to reveal important safety signals, most notably liver toxicity. Given the exquisite ability of the human body to shift substrate utilization and storage, it is clearly important to recognize that the mechanism by which one decreases plasma concentrations of glucose in T2DM is probably as important as the absolute decrease achieved. For example, drugs in development that block hepatic glucose output decrease plasma levels of glucose at the expense of hepatic steatosis. Future compounds could avoid these issues if designed to be tissue selective. Second, dual and triple agonist therapies harbour the potential to minimize adverse effects as smaller doses can be used and the different agonists can also exert synergistic effects with each other. This advantage is best exemplified by compounds in development that utilize the incretin axis. Incretin-induced insulin secretion is indirect and glucose dependent, thereby avoiding unnecessary hypoglycaemia while invoking the gut microbiome and its metabolites to diversify the drug response53. Most certainly, therapies that facilitate weight loss will treat much more than T2DM.
Precision mechanisms
As the treatments for T2DM continue to diversify, our ability to deliver precision health care is becoming realized; drugs with different mechanisms of action can be combined to produce the best possible treatment outcomes in individual patients. Undoubtedly, guidelines will continue to integrate emerging data that focus on reaching individualized glycaemic targets while optimizing safety, non-glycaemic benefits, and the prevention of microvascular and macrovascular complications for individual patients at risk of specific complications20. To achieve these aims, considerable work is under way to predict which patients are most likely to benefit from the various non-glycaemic effects and prevention of specific complications.
Revelations have come from both clinical biomarkers and phenotyping97, as well as from pharmacogenomics98. For example, one data-driven cluster analysis of nearly 9,000 people with new-onset T2DM identified five replicable phenotypic clusters with substantially different patient characteristics, risk of complications and exposure to glucose-lowering medications97. Several genetic variants and genetic risk scores were differentially associated with the clusters; however, they were not examined for their independent association with complications or drug exposure. Of note, genetic variability has been shown to alter the responses of patients to sulfonylureas99, metformin100 and thiazolidinediones101, suggesting that the same might be true for the newer and emerging medical therapies. Most importantly, future studies could unveil genetic predictors of patients with an improved response to a glucose-lowering medication as well as of patients who are likely to have complications prevented by such medications. Fortunately, comprehensive modelling approaches are under way102 to bring this collective science from the bench to the bedside.

Imeglimin's mechanism of action involves dual effects: (a) amplification of glucose-stimulated insulin secretion (GSIS) and preservation of β-cell mass; and (b) enhanced insulin action, including the potential for inhibition of hepatic glucose output and improvement in insulin signalling in both liver and skeletal muscle. 

GLP-1/glucagon receptor dual agonist:  glucagon increases glucose concentration in the bloodstream via gluconeogenesis and glycogenolysis, increases lipolysis, improves energy expenditure and can activate the GLP-1R leading to a glucose-lowering effect. In diet-induced obese (DIO) mice, Pocai et al. demonstrated that GLP-1 and GCGR dual agonism lead to superior weight loss compared to GLP-1R agonists alone while the lipid-lowering and antihyperglycemic activity of both classes were comparable. Chronic administration of GLP-1/GCGR dual agonist leads to a more pronounced improvement in plasma metabolic parameters (insulin, leptin, and adiponectin) compared to GLP-1R agonist alone.99 Oxyntomodulin, JNJ-64565111, and MEDI0382100,101 are examples of some agents being developed in this emerging class with some encouraging results being reported with MEDI-0382 recently.102
Glucagon receptor antagonists:  limited by Weight gain, elevated hepatic enzymes, increase in low-densitylipoprotein-C (LDL-C) levels and liver fat content, rise in systolic blood pressure, and α-cell hyperplasia are some of the concerns reported with GRA use
G-protein-coupled receptor ligands:  GPR119, FFA receptor, melatonin, TGR5
Hormone/enzyme/receptors:  protein tyrosine phosphatase-1B inhib., Human pro-islet peptide, FGF21 analogue, AMPK activator, sirtuins, 11B-HSD1 inhibitors



hoN =

Future Approaches @

CARDI-OH

« Adult-onset DM sub-types’

 Precision medicine:?

o Patient-level markers predict response to therapy, complications
o Emphasis on clinical utility, equity

« Early combination therapy in some patients at treatment
initiation to extend the time to treatment failure.34

« Connected devices for monitoring and treatment

Ahlgvist et al. Lancet Diabetes Endocrinol. 2018;6(5):361-369.

Nolan et al. ADA/EASD Precision Medicine in Diabetes Initiative. Diabetes Care. 2022;45(2):261-266.
Davies et al. ADA Standards of Care. Dia Care 2022;45(Suppl. 1):S125-S143.

Garber et al. AACE Consensus Statement. Endocr Pract 2019;25(1):69-100.

15
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ADA recommends initial combination therapy if A1C >1.5% above target, AACE recommends if A1C >7.5%
Subtypes:  severe autoimmune, severe insulin-deficient, severe insulin-resistant , mild obesity-related, mild age-related
Key markers: genome, epigenome, transcriptome, proteome, metabolome, or clinical phenotype


Table 1. 2022 Ohio Medicaid Preferred Diabetes Formulary as of July 2022

Drug Class

Preferred

i Metformin and combination

Sulphonylurea

‘+  Metformin in combination with
Pioglitazone

Glyburide

Canagliflozin, empagliflozin
Sitagliptin, linagliptin
o Repaglinide

*  Metformin ER (Glucophage XR)

gllmEplrlde gllplzlde glyl:lurlde

O O O O

SFU
Glucagon-like peptide-1 ByrEtta (exenatide), Trulicity (dulaglutide),
receptor agonist | Victoza (liraglutide)

B T S
Sodium-glucose Farxlga (dapagliflozin), Invokana (canagliflozin),
cotransporter-2 inhibitor Jardiance (empagliflozin)

SGLT2i 1
Dipeptidyl peptidase-4 inhibitor ;| Januvia (sitagliptin), Tradjenta (linagliptin)

. S i

| Thiazolidinedione pmglltaznne

TZD ettt ettt
: Alpha glucosidase inhibitor acarl:u:rse miglitol
: AGI

| e

CARDI-OH

ular and Diabetes Health Collabos

No step therapy is required for most
medications on formulary

Continuous glucose monitors are now covered
without the need for prior authorization

Basal

Lantus [glargine] Le-.rernir (detemir), Toujeo

......................... &

“..Bulus

Pre mix

Apidra {gluhsme} aspart, Humalog (lispro) ;
U-100, Humulin R (regular insulin) U-500, l|5|:|r1:|
Nu:wnlng (aspart) U100

: Humalog 50/50 (lispro protamine/lispro),

: Humalog 75/25 (lispro protamine/lispro),

i Humulin 70/30 (insulin isophane/regular

! insulin), aspart protamine/aspart, Novolog

| 70/30 (aspart protamine/aspart)

i Spap theracy

cardi-oh.org/capsules/25-simplified-prescription-of-diabetes-technology-and-medications

16
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Thank you!

Questions/Discussion
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Watch Cardi-OH TeleECHO Clinic

CARDI-OH

Ohio Cardiovascular & e
Diabetes Health Collaborative eCOr 1 I l gS

CARDI-OH

&« ¢ @ @ © & nhttps://www.cardi-oh.org/weight-management-echo 6% e o o e =

Register on Cardi-OH.org to watch the current clinic:
cardi-oh.org/user/register NOW

Current Clinic page (access recordings):
cardi-oh.org/echo/cardiovascular-prevention-fall-2022

Access previous Cardi-OH TeleECHO Clinics:
cardi-oh.org/echo/archived-clinics

Sepremiber 26, 2019 September 19, 2019
Goutham Rag, MD Goutham Rao, MD
Case Western Reserve University Case Western Reserve University
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Can delete this slide after the first few weeks if you’d like
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https://www.cardi-oh.org/echo/cardiovascular-prevention-fall-2022
https://www.cardi-oh.org/echo/archived-clinics
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Reminders CARDI-OH

Diabetes Health Collaborative

* A Post-Clinic Survey has been emailed to you.
Please complete this survey by Friday at 5:00 PM.

* Need to contact us? Email ECHO@Cardi-OH.org

CME Accreditation Statement

» The MetroHealth System is accredited by the Ohio State Medical Association to provide continuing
medical education for physicians.

» The MetroHealth System designates this educational activity for a maximum of 1 AMA PRA Category
1 Credit(s)™. Physicians should only claim credit commensurate with the extent of their participation
in the activity.

The Ohio Cardiovascular and Diabetes Health Collaborative is funded by the Ohio Department of Medicaid and administered by the Ohio Colleges of Medicine Government
Resource Center. The views expressed in this presentation are solely those of the authors and do not represent the views of the state of Ohio or federal Medicaid programs. 19
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