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Course Overview

* This course provides updates on diabetes medication pharmacology and diabetes
management recommendations, as well as the evidence base.

* This module will be a lecture style format with knowledge check questions at the end of
the presentation.

* In order to receive completion credit, you must receive a passing score on the
knowledge checks and complete the evaluation.

* This module will be approximately 90 minutes in length for viewing and completion of
the evaluation.

* This module is approved for CME.
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Important Information

@ Allow the video to progress at the current settings.

I I The video can be paused and resumed later.

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO Copyright 2022 DC Health | Government of the District of Columbia




DC/HEALTH

GOVERNMENT OF THE DISTRICT OF COLUMBIA

Diabetes Medications & Treatments:
Clinical Updates

Diana Isaacs, PharmD, BCPS, BCACP, CDCES, BC-ADM, FADCES, FCCP

Endocrine Clinical Pharmacy Specialist
Director, Education & Training in Diabetes Technology
Cleveland Clinic Endocrinology & Metabolism Institute

Copyright 2023 DC Health | Government of the District of Columbia




Learning Objectives

* Describe the pharmacologic mechanisms of medications used for the
treatment of diabetes

* Examine the latest evidence on how medications used in diabetes
treatment affect the heart, kidneys, and weight management

* |dentify clinical pearls and potential side effects of the most commonly
used diabetes medications

* Design a therapeutic regimen and monitoring plan for patients based on
the updated diabetes treatment algorithm

* Demonstrate how to add non-insulin agents to insulin therapy

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO Copyright 2023 DC Health | Government of the District of Columbia




Background
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The Current State of Diabetes

37.3 million people have diabetes (11.3% of US population), 38% with prediabetes
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https://www.cdc.gov/diabetes/data/statistics-report/index.html

Diabetes Guidelines

THE JOURNAL OF CLINICAL AND APPLIED RESEARCH AND EDUCATION WWW.DIABETESJOURNALS -ORG/CARE

Diabet
la e eS FPRACTICE GUIDELINE | VOLUME 102, ISSUE 3, SUPPLEMENT , $1-5127, NOVEMBER 01, 2022

Care eyt KDIGO 2022 Clinical Practice Guideline for Diabetes
Management in Chronic Kidney Disease

Kidney Disease: Improving Global Outcomes (KDIGO) Diabetes Work Group

Standards of Care
- - en A . - 3 7 I 1 ki - Check for updates
in Dlabetes i 2023 ; DOI: hitps:/fdoi.org/10.1016/) kint. 2022.06.008 [#]

CONSENSUS REFPORT | SEPTEMBER 28 2022

Management of Hyperglycemia in Type 2 Diabetes, 2022. A
Consensus Report by the American Diabetes Association (ADA) and
the European Association for the Study of Diabetes (EASD) ©

Melanie J. Davies & ; Vanita R. Aroda & ; Billy 5. Collins & ; Robert A. Gabbay 12 ; Jennifer Green 2 ; Nisa M. Maruthur
Sylvia E. Rosas & ; Stefano Del Prato 2 ; Chantal Mathieu & ; Geltrude Mingrone 2 ; Peter Rossing 2 ; Tsvetalina Tankova
Apostolos Tsapas 2 ; John B. Buse &

2022
Diabetes Guideline
Update
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Main Pathophysiological Defects in T2DM
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Use of Glucose-Lowering Medications In The Management of Type 2 Diabetes

TO AvOID
THERAPELTIC
INERTIA REASSESS AND
MODIFY TREATMENT

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

+ASCVDt

Defined differently across
CVOTs but all included
individuals with established
CVD (e.g. MI, siroke, any

revascularisation procedure).

Variably included: conditions
such as transient ischaemic
attack, unstable angina,
amputation, symptomatic
or asymptomatic coronary
artery disease.

+Indicators of high risk

While definitions vary, most
comprise = 55 years of age
with two or more additional
risk factors (including obesity,
hypertension, smoking
dyslipidaemia or albuminuria)

+ASCVD/Indicators of High Risk

GLP-1 RA¥ with proven SGLT2i with proven
CVD benefit CVD benefit

If HbA _above target

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

proven CVD benefit or vice versa

« TIDA

+HF

Current or prior

symptoms
of HF with

documented
HFrEF or HFpEF

SGLT2i8
with proven
HF benefit

in this
population

h 4

+CKD
eGFR < 60 mUmin per 1.73 m? OR
albuminuria (ACR 2 3.0 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 =
20 mUmin per 1.73 m’; once initiated

should be continued until initiation
of dialysis or transplantation

______ UR U —
GLP-1 RA with praven 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 glycaemic lowering needed

Goal: Achievement and Maintenance of Glycaemic and Weight Management Goals

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

(3-6 MONTHS)

Glycaemic Management: Choose
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
Consider avoidance of hypoglycaemia a
priority in high-risk individuals

Achievement and Maintenance of
Weight Management Goals:

[ Set individualised weight management goals ]

General lifestyle advice: Intensive evidence-
medical nutrition based structured

therapy/eating patterns/ weight management
physical activity programme

In general, higher efficacy approaches
have greater likelihood of achieving
glycaemic goals
Efficacy for glucose lowering
Very High:

Dulaglutide (high dose),
Semaglutide, Tirzepatide
Insulin

Combination Oral, Combination
Injectable (6LP-1 RA/Insulin)
High:

GLP-1 RA (not listed above), Metformin,
S6LT2i, Sulfonylurea, TZD

Intermediate:
DPP-4i

Consider medication Consider metabolic
for weight loss surgery

When choosing glucose-lowering therapies:

Consider regimen with high-to-very-high dual
glucose and weight efficacy

Efficacy for weight loss
Very High:
Semaglutide, Tirzepatide
High:
Dulaglutide, Liraglutide

Intermediate:
GLP-1RA (not listed above), SGLTZi

Neutral:

\

DPP-4i, Metformin

v

If HbA, above target ]

ACEi, Angiotensin-Converting Enzyme Inhibitor; ACR, Albumir/Creatinine Ratio; ARB, Angiotensin Receptor Blocker; ASCVD, Atherosclerotic Cardiovascular Disease; CGM, Continuous Glucose Monitoring; CKD, Chronic Kidney Disease; CV, Cardiovascular; CVD, Cardiovascular Disease;

CVOT, Cardiovascular Outcomes Trial; DPP-4i, Dipeptidyl Peptidase-4 Inhibitor; eGFR, Estimated Glomerular Filtration Rate; GLP-1 RA, Glucagon-Like Peptide- 1 Receptor Agonist; HF, Heart Failure; HFpEF, Heart Failure with preserved Ejection Fraction; HFrEF, Heart Failure with
reduced Ejection Fraction; HHF, Hospitalisation for Heart Failure; MACE, Major Adverse Cardiovascular Events; MI, Myocardial Infarction; SDOH, Social Determinants of Health; SGLT2i, Sodium-Glucose Cotransporter-2 Inhibitor; T2D, Type 2 Diabetes; TZD, Thiazolidinedione.

*In people with HF, CKD, established CVD 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;+ A strong recommendation is warranted for people with CVD

and a weaker recommendation for those with indicators of high CV risk. Moreover, a 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 SGLT2i, CV/renal outcomes trials demonstrate their efficacy in reducing the risk of composite MACE, CV death, all-cause mortality, MI, HHF and renal outcomes
in individuals with T2D with established/high risk of CVD; # For GLP-1 RA, CVOTs demonstrate their efficacy in reducing compasite MACE, CV death, all-cause mortality, M, stroke and renal endpoints in individuals with T2D with established/high risk of CVD.

Pharmacologic Approaches to Glycemic Management:
Standards of Care in Diabetes - 2023. Diabetes Care 2023;46(Suppl. 1):5140-5157

N

Identify barriers to goals:

« Consider DSMES referral to support self-efficacy in achievement of goals
« Consider technology (e.g. diagnostic C6M) to identify therapeutic gaps and tailor therapy
 |dentify and address SDOH that impact on achievement of goals




Cardiovascular Disease and Risk Management

REDUCTION IN DIABETES COMPLICATIONS
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DECISION CYCLE FOR PERSON-CENTERED GLYCEMIC MANAGEMENT IN TYPE 2 DIABETES

ASSESS KEY PERSON CHARACTERISTICS
REVIEW AND AGREE ON MANAGEMENT FLAN +  The indadual’s priorities
Review management plan «  Current lifestyle and health behaviors
Mutually agree on changes «  LComorkadities (Le. CVD, CKD, HF}
Ensure agreed modification of therapy is implemented «  Clinscal characleristics {i.e., age, A1C, weight}
in a timely fashion 10 avoid therapsutic inertia #  lzswes such as mobrezfion, depression, cognition
Undertake decision cycle regularly lat least once/twice a year) *  Social determinants of health

«  Dperate in an integrated system of care

CONSIDER SPECIFIC FACTORS THAT IMPACT CHOICE
OF TREATMENT

GOALS

mﬁlﬁﬂ.ﬁﬁﬂ“ UPFORT AND OF [:AHE +  Indridualized glycemic and weight goals

’ +  Impact an weight, hypoglycemés, and cardianenal protection
«  [Emational well-being . +  Underlying physiolagical faclors
«  Lifestyle and health behzvors  Prevent co mpllcalluns +  Side effect profiles of medicabans
«  Tolesability of medications = ﬂpliﬂ'ﬁiIE quﬂlilj' of life = Lomplexty of regimen |i.e., freguency, mode of administration]
= Biofeedhack imcluding BGMITEM, "

Regimen choace to oplimze medicabion wse
and reduce frezimend discondinuzdion
= hceess, cost, and availahility of medication

weight. step cound, AL, BF Lipids

X

IMPLEMENT MANAGEMENT PLAN UTILIZE SHARED DECISION-MAKING TO

: . CREATE A MANAGEMENT PLAN
= Ensure there is regular review;

move frequent confact initially = Ensure access to DSMES

is often desirable for DSMES AGREE ON MANAGEMENT PLAN *  Inwolve an educated and informed person
) (and the individual's family/caregiver|

. Spenh‘ﬂﬂhﬁfgnals: «  Exglore personal preferences

- Specific »  Lanquage matters include person-first,

- Neamrable sirengihs-hased, empowering Language|

- lilif“-Tme +  Include motivational interviewing, goal
- HF*"E_M_ selting. and shared decision-making
- Time limiled
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Individualize Glycemic Targets

Patient / Disease Features

Risks potentially associated
with hypoglycemia and
other drug adverse effects

Disease duration

Life expectancy

Important comorbidities

Established vascular
complications

Patient preference

Resources and support
system

More stringent 4= A1C 7% == |ess stringent

newly diagnosed long-standing

long short

absent few / mild severe

absent few / mild severe

highly motivated, excellent preference for less
self-care capabilities burdensome therapy

readily available limited

a|qeyipow Jou Ajjensn

a|qenIpow Ajjenuajod
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Glucose Targets

* Pre-meal: 80-130mg/dL, 2 hr post-meal: <180mg/dL
* Time in Range (TIR)
— Target 70-180mg/dL (>70% of time)
— Target time below goal
o Less than 70 (< 4% of time) and Less than 54 (< 1% of time)
— Target time above goal
o Above 180 (< 25% of time) and Above 250 ( <5% of time)
* For those with frailty or at high risk of hypoglycemia recommend
— Target > 50% time in range

— Less than 70 (< 1% of time)

11
Copyright 2023 DC Health | Government of the District of Columbia
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Ambulatory Glucose Profile (AGP)

AGP Report Name

MRN
AGP Report: Continuous Glucose Monitoring

Time in Ranges Goals for Type 1 and Type 2 Diabetes

Goal: <5%
. . ( Very High  20%
» Standardized report with
1 44% coar <25%
visual cues for those on 250
continuous glucose High 2%
monitoring (CGM) devices i
maidL Target 46% Goal: >70%
Each 5% increase is clinically beneficial
70 L 5%
> - 10% ocoal: <a%
A Very Low 5%
Goal: =1% Each 1% time in range = ~15 minutes

Ambulatory Glucose Profile (AGP)

DC|HEALTH
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Diabetes Drug Classes
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Many Drug Classes for Diabetes

* Sodium-glucose * Biguanide
cotransporter-2 (SGLT2)

e Sulfonylureas
inhibitors 4

* Meglitinides

e Thiazolidinediones (TZD’s)

* Dipeptidyl peptidase-4 (DPP-
 Amylin mimetic 4) inhibitors

e Alpha-glucosidase inhibitors * Glucagon-like-peptide-1
(GLP-1) receptor agonists

* Bile acid sequestrant

* Dopamine-2 agonists

* Insulin :
* GLP/GIP receptor agonists

e Glucagon

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO Copyright 2023 DC Health | Government of the District of Columbia
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Metformin is “Usually” 15 Line for Type 2 Diabetes
without Complications

Longstanding evidence for efficacy and safety, inexpensive
If ASCVD, HF or CKD or high ASCVD risk, use SGLT2i or GLP-1 RA +/- metformin
* Mechanism of action: decreases hepatic glucose production

— Usual dose 1000 mg twice daily, max dose: 2550 mg/day

— Data suggest metformin may be safely continued with eGFR of 30-45 mL/min/1.73m? with dose
reductions (i.e., 1000 mg/day)

— Do not initiate when eGFR < 45
* Expected A1C lowering: 1-2%
* Monitor vitamin B12 levels and renal function, very rare lactic acidosis

e Gastrointestinal (Gl) issues: nausea, vomiting, diarrhea

— Consider long-acting formulation, dose reduction

15
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO Copyright 2023 DC Health | Government of the District of Columbia




GLP-1 Receptor Agonist Mechanism

Secretes
GLP-1 in

response
tu food

Decreases
appetite

GLP-1

Small
intestine

Stomach

DC|HEALTH
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GLP-1 & GIP Receptor Agonists

GLP-1 Receptor Agonist exenatide (Byetta) 5 and 10 mcg BID
(GLP-1 RA) exenatide XR 2 mg 1x a week
“Incretin Mimetic” (Bydureon) Pen injector — Bydureon BCise

* Increases insulin release liraglutide (Victoza) 0.6, 1.2 and 1.8 mg daily e All injectables except

el iee e . . dulaglutide (Trulicity) 0.75,1.5,3.0and 4.5 mg
> SIS ERITE CIFIG 1x a week pen injector

* Promotes satiety

Rybelsus
* May inject in abdomen, legs,

* Suppresses glucagon lixisenatide (Adlyxin) 10 mcg 1x a day for 14 days
20 mcg 1x a day starting day 15 arms

semaglutide 0.25,0.5, 1.0 and 2.0 mg * EXDECted Al1C |0W€r|ng
(Ozempic) 1x a week pen injector e GLP-1 RA: 0.5-1.6%
(Rybelsus) 3, 7, and 14 mg daily in a.m. e Dual incretin: 1.8-2.4%
Oral tablet Take on empty stomach w/H20 sip

Dual Incretin Agonist

Combines both GLP-1 and Tirzepatide 2.5,5.0,7.5,10,12.5and 15 mg

GIP Incretins. Same action (Mounjaro) 1x a week prefilled single dose pen

profile as GLP-1 RA, with

more intensive action profile. Increase dose by 2.5 mg once

monthly to reach targets.

DC HEALTH .

GOVERNMENT OF THE DISTRICT OF COLUMBIA DiabetesEd.net 2023 Copyright 2023 DC Health | Government of the District of Columbia




Oral Semaglutide (Rybelsus)

Barriers to GLP-1 oral absorption:

— Degradation by gastrointestinal enzymes
— pH induced conformational changes
— Limited protein permeability of the intestinal membrane

* Semaglutide co-formulated with sodium N-(8-[2-hydroxybenzoyl]
amino) caprylate (SNAC), an absorption enhancer

e Absorbed in stomach where SNAC causes a localized increase in pH,
leading to higher solubility and protection against proteolytic
degradation

* Take daily at least 30 mins before first food, beverage, or other oral ||

after at least 30 days on the 7-mg dose
meds

* Take with no more than 4 ounces of plain water
» Swallow tablets whole (don't cut or crush)

DC|HEALTH .
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GIP/GLP-1 Receptor Agonist Tirzepatide (Mounjaro)

Dual actio

— GIP: glucose-dependent insulinotropic polypeptide and GLP-1 agonist

n

— Studied in the SURPASS clinical program (T2DM) and SURMOUNT clinical
program (Obesity)

In Health

Patients

y

GIP and GLP-1 drive
the incretin effect,
which leads to insulin
release and postprandial
glucose clearance?®

GIP is responsible for nearly
two-thirds of the incretin
effect in healthy humans,
contributing more to insulin
secretion than GLP-14

In Preclinical

Studies

Unlike GLP-1, GIP 2
receptors are located

in adipose tissue and

may promote proper lipid

storage and fat regulation®

GLP-1 is known to regulate body
weight via its actions in the CNS.
Preclinical studies have also

shown GIP receptors are located
in appetite control centers.
Activity on these receptors has
been shown to be associated

with reduced caloric intake.>7

betes Endocninal.
.80

DC|HEALTH
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While GLP-1 can increase
insulin sensitivity, it is likely an
indirect action through weight
regulation. But GIP has
displayed direct effects

on insulin sensitivity in
preclinical studies.5 810

suppl 1):5-21.
5.6

86,
56. 10. Samms RJ, et al. J Clin Invest. 2021;131(12):e146353.

GLP-1
~33%

GIP
~67%

Incretin
contributions to
postprandial insulin
release from the
pancreas?

GIP is responsible for nearly two-thirds of the
incretin effect in people without T2D, contributing
more to insulin secretion than GLP-1.2

De Block C. Diabetes Obes Metab. 2023 Jan;25(1):3-17

Copyright 2023 DC Health | Government of the District of Columbia
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Tirzepatide & GLP-1 RA Safety Profile

* Gastrointestinal (Gl) side effects: nausea, appetite loss, diarrhea, constipation,
dyspepsia, abdominal pain

* Pancreatitis

* Hypoglycemia with concomitant use of insulin or secretagogues
* Hypersensitivity reactions

e Acute kidney injury: related to nausea/vomiting/dehydration

* Thyroid C-Cell tumors: black box warning

* Acute gallbladder disease

* Worsening retinopathy

DC|HEALTH .
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Counseling Points: GLP-1 RA & GLP-1/GIP

* Avoid if personal or family history of medullary thyroid cancer
 Start at lower dose and titrate

e Eat smaller nourishing meals to reduce nausea

* Avoid high fat meals

* Reconsider nausea as feeling full

 Store extra pens in fridge/review injection technique

* Avoid in combo with DPP-4 inhibitors

* Report any sudden abdominal pain or pancreatitis symptoms

e Back-up birth control when starting or increasing dose of tirzepatide

e Ask about recent eye exam

DC ‘ H EALTH Razavi M, et al. . Mil Med Res. 2022 Aug 20;9(1):45. .
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SGLT and the Kidney

S1 segment
of proximal

——I tubule
Distal S2/S3 Bt GE LR ]y

segment of .
proximal ~10% reabsorption

tubule

—t— Collecting
duct

e

No glucose

DC ‘ H EALTH https://www.diabetesincontrol.com/sglt2-inhibitors-a-new-class-of-diabetes-medications/
22
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SGLT2 Inhibitors

Mechanism of action: decreases renal reabsorption of glucose proximal
tubule of kidneys (reset renal threshold)

Preferred diabetes treatment for people with heart and kidney failure
Lower A1C 0.6-1.5%

Once an SGLT2i is initiated, it is reasonable to continue an SGLT2i even if the
eGFR falls below 20 mL/min/1.73m?, unless it is not tolerated or kidney
replacement therapy is initiated

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
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SGLT2 Inhibitor Dosing & Indication

mm Renal Adjustment FDA Approved Indications

Ertugliflozin 5-15 mg
(Steglatro) daily
Dapagliflozin  5-10 mg
(Farxiga) daily
Empagliflozin  10-25 mg
(Jardiance) daily
Canagliflozin 100-300 mg
(Invokana) daily
Bexagliflozin 20 mg daily
(Brenzavvy)

DC HEALTH
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Not recommended for eGFR <45

Not recommended for eGFR <45
(glycemic control) or <25: avoid
initiation, may continue for CV, CKD
benefits

Not recommended for eGFR

<30mL/min (glycemic control) or <20:

avoid initiation, may continue for CV,
CKD benefits

eGFR 30 to <60: 100 mg once daily
eGFR <30: avoid initiation, may
continue 100mg daily until ESRD

Not recommended for eGFR <30

As an adjunct to diet and exercise to improve glycemic control in adults with
T2DM (All)

To reduce the risk of hospitalization for HF in adults with T2DM and
established CVD or multiple CV risk factors.

To reduce the risk of CV death and hospitalization for HF in adults with
NYHA class lI-1V with reduced ejection fraction.

To reduce the risk of sustained eGFR decline, ESKD, CV death, and
hospitalization for HF in adults with CKD at risk of progression.

To reduce the risk of CV death in adults with T2DM and established CVD.

To reduce the risk of CV death and hospitalization for HF in adults with
HF.

To reduce MACE in adults with T2DM and established CVD.

To reduce the risk of ESKD, doubling of serum creatinine, CV death, and
hospitalization for HF in adults with T2DM and diabetic nephropathy
with albuminuria >300 mg/day.

As an adjunct to diet and exercise to improve glycemic control in adults with
T2DM

Package inserts, dailymed.nlm.nih.gov

Copyright 2023 DC Health | Government of the District of Columbia
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Benefits of SGLT2 Inhibitors

A1C lowering Weight loss

Heart failure

Cardiovascular

Blood

pressure
lowering

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Copyright 2023 DC Health | Government of the District of Columbia
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Side Effects of SGLT2 Inhibitors

Genitourinary : Increased
: : Volume depletion S
infections urination

Euglycemic
diabetes
ketoacidosis (DKA)

Urinary tract

Hypotension infection (UTI)

Amputation risk? Fournier’s gangrene?

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO Copyright 2023 DC Health | Government of the District of Columbia
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SGLT2i: Managing Adverse Effects

Maintain good hygiene to reduce risk of genital mycotic infections
— Higher risk with higher glucose

Ensure adequate hydration
— Monitor renal function/potassium
DKA risk

— Use caution with reducing insulin dose

— Discontinue before scheduled surgery (3-4 days), during critical iliness or prolonged fasting

Monitor blood pressure

— May need to reduce antihypertensive meds or adjust diuretic dose

Urinary tract infection (UTI) risk greater with hyperglycemia

Amputations observed with canagliflozin

— Good foot care, check feet daily

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO Copyright 2023 DC Health | Government of the District of Columbia
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Case Study: Meet Rick

Rick is a 51yoM diagnosed with type 2 diabetes 5 years ago.

He takes metformin 1000 mg twice daily and semaglutide 1 mg weekly. His
A1C=7.3%.

In the last 3 months, he was diaghosed with kidney disease. He has
albuminuria and eGFR=56.

Weight: 205lbs, 5”7, BMI=32kg/m?.
He lost 20lbs in the last year.

DC|HEALTH .
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Case Study (continued):

What is the best drug to add to Rick’s regimen?
Glipizide

Dapagliflozin (Farxiga)

Pioglitazone (Actos)

Linagliptin (Tradjenta)

m O O ®© >

More than 1 correct answer

DC|HEALTH .
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Sulfonylureas

* Second generation: glipizide, glimepiride, glyburide

* Dosed 1-2x daily before meals

* Mechanism of action: stimulate beta cells in the pancreas to release insulin
» Adverse effects: hypoglycemia, weight gain

e Beta cell burnout? - Decreased longevity

* Low cost, effective A1C lowering

« Recommend to use shorter acting (ex. glipizide) in older adults or CKD

Sulfonylureas glyburide: Can take once or twice daily before meals.
* Stimulates sustained | (Diabeta) 1.25-20mg Low cost generic.
insulin release (Glynase PresTabs) 0.75-12mg

Side effects: hypoglycemia and weight gain.
Eliminated via kidney.

glipizide: (Glucotrol) 2.5-40 mg Caution: Glyburide most likely to cause
(Glucotrol XL) 2.5-20mg hypoglycemia.
glimepiride (Amaryl) 1.0-8mg Lowers A1C 1.0% - 2.0%.

DC|HEALTH
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Dipeptidyl Peptidase-4 (DPP-4) Inhibitors

* Mechanism of action

— Prevents the breakdown of GLP-1 and GIP, resulting in 2-3X increased endogenous incretin levels

e Efficacy
— Hemoglobin A1C reduction by 0.6%—0.8%
— Primarily lowers postprandial glucose levels
— Not as efficacious as GLP-1 agonists

— CV neutral, increased HF hospitalization with alogliptin/saxagliptin

* Adverse effects
— Generally well tolerated, dosed once daily
— Avoid in combo with GLP-1 agonist
— Caution with h/o pancreatitis

— Potential joint pain

DC|HEALTH .
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DPP-4 Inhibitor Dosing

Drug ________[Dose | Renal Adjustment

Sitagliptin 100 mg daily 50 mg/day eGFR 30-45
mL/min/1.73m?
25 mg/day eGFR <30
mL/min/1.73m?

Linagliptin 5 mg daily None necessary

Saxagliptin 5 mg daily 2.5 mg/day eGFR < 45
mL/min/1.73m?

Alogliptin 25 mg daily 12.5 mg/day eGFR 30-59

mL/min/1.73m?
6.25 mg/day for eGFR <30
mL/min/1.73m?

Copyright 2023 DC Health | Government of the District of Columbia
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Meglitinides

* Mechanism of action

— Directly stimulate insulin release from pancreatic beta cells
— Shorter acting vs. sulfonylureas

» Efficacy

— A1C reduction of 0.5% — 1% as monotherapy or add-on therapy
— A1C reduction of 1.5% — 1.8% in combination with metformin or thiazolidinedione

— Reduces postprandial blood glucose
— Mealtime (e.g., 3 times/day) dosing may reduce adherence

e Dose

— Repaglinide (Prandin): 0.5 -1 mg, 1 — 15 minutes before meals; max daily dose 16 mg

— Nateglinide (Starlix): 60 — 120 mg before meals
* Adverse effects

— Hypoglycemia (< sulfonylurea)

— Modest weight gain (< sulfonylurea)

DC|HEALTH
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Thiazolidendiones (TZD’s)

* TZD’s include pioglitazone, rosiglitazone
* Dosed once daily without regard to food

* Mechanism: activates the nuclear transcription factor PPAR-gamma, increases
peripheral insulin sensitivity

» Adverse effects: bone fractures, edema/fluid retention, weight gain
e Avoid in heart failure
* Association with bladder cancer (pioglitazone)

e 12 weeks to full effect

Thiazolidinediones pioglitazone (Actos) 15 — 45 mg daily Black Box Warning: TZDs may cause or worsen CHF.
“TZDs" . . Monitor for edema and weight gain. Increased
S rosiglitazone 4 — 8 mg daily . . : :
* |ncreases insulin . peripheral fracture risk. Actos may increase risk of
L (Avandia)
sensitivity bladder cancer.
Lowers Alc 0.5% — 1.0%

DC|HEALTH
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Drug Specific Factors

Class Efficacy Hypoglycemia | Weight Effect on Heart Failure Cost
Change MACE

Metformin  High Neutral/ Potential Neutral Neutral
Loss benefit
SGLT2 Intermediate  No Loss, Benefit Benefit Benefit High
Inhibitors to High intermediate
GLP-1 RA High to Very No Loss, Benefit Neutral Benefit High
High intermediate
to high
GIP and High to Very No Loss, very Under Under Under High
GLP-1RA High high investigation investigation investigation
DPP-4 Intermediate  No Neutral Neutral Risk: Neutral High
Inhibitors saxa/alogliptin
TZD High No Gain Potential Risk Neutral Low
benefit: Pio
Sulfonylurea High Yes Gain Neutral Neutral Neutral Low

DC HEALTH
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Less Commonly Used Agents

a-Glucosidase Inhibitor No hypoglycemia, Less impact on A1C, Gl side effects,  0.5-1%

J PPG, non-systemic frequent dosing

Acarbose (Precose),
miglitol (Glyset)

Bile Acid Sequestrants No hypoglycemia, , LDL  Less impact on A1C, constipation, 0.5-1%

MG, drug interactions
Colesevelam (Welchol)

Dopamine Agonist No hypoglycemia Dizziness/syncope, nausea, high cost 0.5-1%

Bromocriptine (Cycloset)

Amylin Mimetic No hypoglycemia, Gl side effects, injectable 0.36%

Pramlintide (Symylin) weight loss

DC|HEALTH
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PPG: Post-prandial glucose
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Cardiorenal Therapies

DC|HEALTH
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High Risk or Establish CVD, CKD, HF

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

+ASCVD! +Indicators of high risk

Defined differently across While definitions vary, most
CVOTs but all included comprise = 55 years of age
individuals with established with two or more additional
(VD (e.g. MI, stroke, any risk factors (including obesity,
revascularisation procedure). hypertension, smoking
Variably included: conditions dyslipidaemia or albuminuria)
such as transient ischaemic
attack, unstable angina,
amputation, symptomatic
or asymptomatic coronary
artery disease.

+ASCYD/Indicators of High Risk
GLP-1 RA" with proven @ SBLT2i® with proven
CVD benefit CVD benefit

= For patients on a GLP-1 RA consider adding SGLTZi with
proven CVD benefit or vice versa
« TIDA

+HF

Current or prior
symptoms
of HF with

documented

HFrEF or HFpEF

SG6LT2i0
with proven
HF benefit
in this
population

+CKD

eGFR < 60 mUmin per 1.73 m? OR
albuminuria (ACR = 3.0 mg/mmol
(30mglg)). These measurements
may vary over fime; thus, a repeal
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 =
20 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

IFHbA, above target, for patients
on SG6LT2i, consider incorporating a
GLP-1 RA or vice versa

DC|HEALTH

GOVERNMENT OF THE DISTRIGT OF COLUMBIA Pharmacologic Approaches to Glycemic Management:

Standards of Care in Diabetes - 2023. Diabetes Care 2023;46(Suppl. 1):5140-5157

Copyright 2023 DC Health | Government of the District of Columbia

38



GLP-1 Analog CVOT Data Summary

Trial Name GLP-1 Agent/ Outcomes (Primary Bolded) FDA Indication
Comparator

LEADER Liraglutide/placebo

ELIXA Lixesenatide/placebo

SUSTAIN-6 Semaglutide inj/
placebo

PIONEER-6 Semaglutide oral/
placebo

EXSCEL Exenatide —(weekly)/
placebo

REWIND Dulaglutide/placebo

DC|HEALTH
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81% Prior CVD, 3 point MACE 0.87 (0.78-0.97)
N=9340, Median follow-up 3.8 years
Worsening nephropathy 0.78 (0.67-0.92)

100% Prior CVD, 4 point MACE 1.02 (0.89-1.17)
N=6068, Median follow-up 2.1 years

60% Prior CVD, 3 point MACE 0.74 (0.58-0.95)
N=3297, Median follow-up 2.1 years
Worsening nephropathy 0.64 (0.46-0.88)

84.7% Prior CVD, 3 point MACE 0.79 (0.57-1.11)
N=3183, Median follow-up 1.3 years

73.1% Prior CVD, 3 point MACE 0.91 (0.83-1.00)
N=14752, Median follow-up 3.2 years

32% Prior CVD, 3 point MACE 0.88 (0.79-0.99)
N=9901, Median follow up 5. 4 years
Worsening nephropathy 0.85 (0.77-0.93)

As an adjunct to diet and exercise to improve glycemic control
in patients 10 years and older with type 2 DM

To reduce the risk of major adverse CV events in adults with
type 2 DM and established CVD

As an adjunct to diet and exercise to improve glycemic control
in adults with type 2 DM

As an adjunct to diet and exercise to improve glycemic control
in adults with type 2 DM

To reduce the risk of major adverse CV events in adults with
type 2 DM and established CVD

As an adjunct to diet and exercise to improve glycemic control
in adults with type 2 DM

As an adjunct to diet and exercise to improve glycemic control
in patients 10 years and older with type 2 DM

As an adjunct to diet and exercise to improve glycemic control
in adults with type 2 DM

To reduce the risk of major adverse CV events in adults with
type 2 DM and established CVD or multiple CVD risk factors

American Diabetes Association. 10. Cardiovascular disease and risk management:
Standards of Care in Diabetes—2023. Diabetes Care 2023;46(Suppl. 1):5158-5190

Copyright 2023 DC Health | Government of the District of Columbia
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GLP-1 RA Outcomes: CV, HF, Renal

Drug/ Size Major Adverse MACE Hospitalization HHF Renal Outcomes Renal
Cardiovascular Events Benefit for Heart Failure Benefit Benefit
(MACE-stroke, (HHF)
nonfatal Mli, CV
death)
Lixisenatide ELIXA 1.02 (0.89-1.17)*A N 0.96 (0.75-1.23) |N NA NA
N=6,068
Liraglutide LEADER 0.87 (0.78-0.97)* Y 0.87 (0.73-1.05) |N 0.78 (0.67-0.92) |Y
N=9,340
Semaglutide SUSTAIN-6 0.76 (0.78-0.97)* Y 0.82(0.47-1.44) |N 0.64 (0.46-0.88) |Y
N=3,297
Semaglutide oral PIONEER-6 0.78 (0.57-1.11)* N 0.86 (0.48-1.55) |N NA NA
N=3,183
Exenatide EXSCEL 0.91(0.83-1.0)* N 1.05 (0.74-1.50) |N NA NA
N=14,752
Dulaglutide REWIND 0.88 (0.79-0.99)* Y 0.93(0.77-1.12) |N 0.85(0.77-0.93) |Y
N=9,901

MACE refers to 3-point MACE (stroke, nonfatal Ml, CV death) except lixisenatide (4-point MACE included hospitalization for unstable angina).
*: primary outcome, renal outcomes refer to worsening nephropathy; Y-yes, N-no. HHF: hospitalizations for heart failure

DC ‘ H EALTH Confidence interval <1 means that the drug was beneficial compared to placebo

GOVERNMENT OF THE DISTRICT OF columpia  American Diabetes Association. 10. Cardiovascular disease and risk management: Copyright 2023 DC Health | Government of the District of Columbia
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SGLT2 Inhibitor HF/ASCVD Evidence Summary

Trial Name SGLT2 Inhibitor vs. | Outcomes (Primary Bolded)
Placebo

EMPA-REG Empagliflozin N=7020, Median follow-up 3.1 years, Prior CVD 99%
Outcome 3 Point MACE: 0.86 (0.74-0.99), CV death: 0.62 (0.49-0.77)
EMPEROR Empagliflozin N=3730, 1856 with diabetes, Median follow-up 1.3 years, 100% HF with reduced EF
Reduced CV death or HF hospitalization 0.75 (0.65-0.86)
EMPEROR Empagliflozin N=5988, 2938 with diabetes, Median follow-up 2.2 years, 100% HF with EF > 40%
Preserved CV death or HF hospitalization 0.79 (0.69-0.90)
CANVAS Canagliflozin N=10142, Median follow-up 3.6 years, Prior CVD 65.6%
Program 3 point MACE: 0.86 (0.75-0.97), Worsening nephropathy 0.60 (0.47-0.77)
DECLARE-TIMI Dapagliflozin N=17160, Median follow-up 4.2 years, Prior CVD 40%
58 3 point MACE: 0.93 (0.84-1.03), CV death or HF hospitalization: 0.83 (0.73-0.95)
DAPA-HF Dapagliflozin N=4744 (1983 with diabetes), Median follow-up 1.5 years, 100% HF
Worsening HF or CV death 0.74 (0.65-0.85)
DELIVER Dapagliflozin N=6263, 2807 with diabetes, Median follow-up 2.3 years, 100% with HF with EF > 40%
Worsening HF or CV death 0.82 (0.73-0.92)
VERTIS-CV Ertugliflozin N=8246, Median follow-up 3.5 years, Prior CVD 99.9%
3 point MACE 0.97 (0.85-1.11), HF hospitalization 0.70 (0.54-0.90)
DC|HEALTH .
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SGLT2 Inhibitor CKD Evidence Summary

Trial Name SGLT2 Inhibitor vs Outcomes (Primary Bolded)
Placebo

CREDENCE Canagliflozin N=4401, Median follow-up 2.6 years, Prior CVD 50.4%
ESRD, doubling of creatinine or death from renal or CV cause : 0.70 (0.59-0.82), 3
point MACE 0.80 (0.67-0.95)

DAPA-CKD Dapagliflozin N=4304, 2906 with diabetes, Median follow-up 2.4 years, Prior CVD 37.4%
>50% decline in eGFR, ESKD or renal/CV death : 0.61 (0.51-0.72)
EMPA-Kidney Empagliflozin N=6609, Median follow-up 2.0 years, Prior CVD 27%, 46% with DM

ESKD, >40% decline in eGFR from baseline, or renal/CV death : 0.72 (0.64-0.82),
stopped early due to positive benefit

Perkovic V, Jardine MJ, Neal B, et al. Canagliflozin and renal outcomes in type 2 diabetes and nephropathy. N Engl J Med. 2019;380:2295-2306.
Heerspink HIL, Stefansson BV, Correa-Rotter R, et al. Dapagliflozin in patients with chronic kidney disease. N Engl J Med. 2020;383:1436-1446.
EMPA-KIDNEY Collaborative Group, Herrington WG, Staplin N, Wanner C, et al. Empagliflozin in Patients with Chronic Kidney Disease. N Engl J Med. 2022 Nov 4. doi:

DC ‘ H EALTH 10.1056/NEJM0a2204233. Epub ahead of print. PMID: 36331190.
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SGLT2 Inhibitor Indications
Drug  |FDAApproved Indications

Ertugliflozin As an adjunct to diet and exercise to improve glycemic control in adults with T2DM
(Steglatro) (All).

Dapagliflozin  * To reduce the risk of hospitalization for HF in adults with T2DM and established
(Farxiga) CVD or multiple CV risk factors.
e To reduce the risk of CV death and hospitalization for HF in adults with NYHA class
lI-1V with reduced ejection fraction.
* To reduce the risk of sustained eGFR decline, ESKD, CV death, and hospitalization
for HF in adults with CKD at risk of progression.

To reduce the risk of CV death in adults with T2DM and established CVD.
To reduce the risk of CV death and hospitalization for HF in adults with HF.

To reduce MACE in adults with T2DM and established CVD.

To reduce the risk of ESKD, doubling of serum creatinine, CV death, and
hospitalization for HF in adults with T2DM and diabetic nephropathy with
albuminuria >300 mg/day.

Empagliflozin
(Jardiance)

Canagliflozin
(Invokana)

Bexagliflozin  As an adjunct to diet and exercise to improve glycemic control in adults with T2DM.
(Brenzavvy)

DC|HEALTH
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LY
Weight Management ' 4

Achievement and Maintenance of
Weight Management Goals:

Set individualized weight management goals |

g —

* Meds associated with weight loss

— GLP-1 Agonists Seapshgpiin | | wystoemgmen

physical actvity program
— SGLT2 Inhibitors

Consider medication Consider metabelic
for weight loss Surgery

* Meds are weight neutral

— i Consider regimen with high-to-ery-high dual
Metformin e

— DPP-4 Inhibitors !

Efficacy for weight Loss
— Alpha Glucosidase Inhibitors Very High:

Semaglutide. Tirzepatide

g Lt
Intermediate:
GLP-1RA ot listed abeve), SELTZ
Neutral:
DPP-ki, Metfarmin
DC|HEALTH -
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Utilizing Insulin Therapy

DC|HEALTH
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Injectable Therapy for Type 2 DM

GLP-1 RA preferred as 1t injectable unless A1C >10%
Basal insulin started as 10 units or 0.1 to 0.2 units/kg day

— Titrate up 2 units every 3 days, until FBG at goal
— If hypoglycemic, decrease insulin 20% or 4 units

If basal insulin is >0.5 unit/kg day, add bolus insulin (avoid
overbasalization, BeAM score>50mg/dL)

When insulin is initiated, continue organ protective glucose lowering
medications and metformin

DC|HEALTH .
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Insulin Profiles

Plasma Insulin Levels

Aspart, Lispro, Glulisine, Insulin human inhaled

Regular

v Intermediate (NPH insulin)

Long (Insulin detemir)

Long (Insulin glargine)

Ultralong (U300 glargine)
(U100 degludec)
(U200 degludec)

DC|HEALTH
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Intensifying to Injectable Therapies (1 of 2)

+

Consider GLP-1 RA or GIP/GLP-1 RA in most individuals prior to insulin® If already on GLP-1 RA or dual GIP §
IMITIATION: Initiate appropriate starting dose for agent selected (varies within class) : and GLP-1 RA or if these are not :
TITRATION: Titrate to maintenance dose (varies within class) : appropriate OR insulin is preferred E

Add basal insulin? :
Choice of bessal insulin should be based on person-specific consideralions, including cosl ;
Refer to Table 9.4 for insulin cost information. Consider prescription of glucagon for  J& oo -

emergent hypoglycemia.

v

Add basal analog or bedtime NPH insulin®

INITIATIOMN: Start 10 units per day OR 0.1-0.2 units/kg per day

TITRATIOMN:

s Set FPG target (see Section 6, “Glycemic Targets”)

= Choose evidence-based titration algorithm, e.g., increase 2 units every 3 days to
reach FPG target without hypoglycemia

= For hypoglycemia determine cause, if no clear reason lower dosa by 10-20%

v

Assess adequacy of basal insulin dose
Consider clinical signals to evaluate for overbasalization and need to consider
adjunctive therapies (e.g., basal dose more than ~0.5 units/kg/day, elevated
bedtime-moming and/or post-preprandial differential, hypoglycemia [aware or
unaware], high variability)

DC|HEALTH .
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Intensifying to Injectable Therapies (2 of 2)

T e T TR T T

If on bedtime NPH, consider converting
to twice-daily NPH regimen
: Conversion based on individual needs and current
: glycemic control. The following is one possible

Add prandial insulin®
Usually one dose with the largest meal or meal with greatest PPG excursion; prandial
insulin can be dosed individually or mixed with NPH as appropriate

« approach:
INITIATION: TITRATION: ! INITIATION:
s 4 units per day or 10% of basal = Increase dose by 1-2 units "
insulin dose or 10-15% twice w v = » Total dose = B0% of current bedtime NPH dose

u [f A1C <B% (64 mmol/mol) consider
lowering the basal dose by 4 units per
day or 10% of basal dose

= For hypoglycemia determine
cause, if no clear reasnn lower
comesponding dose by 10=-20%

i 2/3 given in the morning

* = 1/3 given at bedtime

: TITRATION:

: = Titrate based on individualized needs

WA R EE R EEE R R EEEEE R EEEE RS EEEE R

b 4 h b
Stepwise additional Consider self-mixed/split insulin regimen Consider twice-daily
injections of premixed insulin regimen

prandial insulin
{i.e., two, then three
additional
injections)

A

Proceed to full
basal-bolus regimen
(i.e., basal insulin and

prandial insulin with
each meal)

Can adjust NPH and short/rapid-acting insulins

separately
INITIATION:

s Total NPH dose = B0% of current NPH dose

= 2/3 given before breakfast

= 1/3 given before dinner

s Add 4 units of short/rapid-acting insulin to
each injection or 10% of reduced NPH dose

TITRATIOM:

= Titrate each component of the regimen

based on individualized

needs

INITIATION:

s Usually unit per unit
at the same total
insulin dose, but may
require adjustment to
individual needs

TITRATION:

= Titrate based on
individualized needs

DC|HEALTH
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Summary of Insulin Options

Bolus

| Bolus -

Very Rapid
Acting
Analogs

Rapid Acting
Analogs

Short Acting

Intermediate

Long Acting

| AfrezzaInhaled | 4,8, and 12
| regular human
|
|

T unit cartridges .
é Rapid-acting | insulin before meals min
DC|HEALTH
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e e e e

Aspart (Fiasp) 16-20min | 1-3hrs L-7hrs
Lispro-aabc [Lyumjev) 15-17min | 2-3hrs L-7hrs
Aspart (Novolog) 20-30min | 1-3hrs 3-7hrs
Lispro {Humalog*/ Admelog) 30 min 2-3hrs L-7hrs
Glulisine (Apidra) 15-30min | 1-3hrs 3-4hrs
Regular® 30-60min | 2-4hrs L-8hrs
MNPH - 2-4hrs -ﬂ-iﬂhr".i- 10 - 16 hrs
Detemir (Levemir) 3-8 hrs 6- 24 hrs
I:f::flls':‘iﬂaﬁgjarﬁemgleefﬂmgla} | Z =& s p'::h s
Degludec (Tresiba)* ~1hr < 42 hrs

Assess lung function. Avoid in lung

1.5-3 hrs | disease — bronchospasm risk. Side

effects: hypo, cough, throat irritation.

| Bolus insulin lowers

after-meal glucose.
Post meal BG
reflects efficacy.

Basal insulin
controls BG
between meals and
nighttime. Fasting

| BG reflects efficacy.

Lide effects:

hypoglycemia,
weight gain.

Typical dosing

| range: 0.5-1.0 units/

kg body wt/day.
Discard most open
vials after 28 days.
For pen storage
guidelines, see
package insert.

Beverly Thomassien Insulin Pocket Card. Available at: diabetesed.net
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Concentrated & Inhaled Insulins
Name/Concentration Insulin/Action Considerations

Humulin Regular U-500 Regular Indicated for those taking 200+ units daily.
e 500 units insulin/mL Bolus / Basal 3 mL pen holds 1,500 units. Max dose 300 units. Once opened, good
¢ KwikPen or Vial for 28 days. 20 mL vial holds 10,000 units. Max dose 250 units using

U-500 syringe. Once opened, good for 40 days.

Humalog KwikPen U-200 Lispro (Humalog) 3 mL pen holds 600 units. Max dose 60 units.

200 units insulin/mL. Bolus Once opened good for 28 days.

Lyumjev KwikPen U-200 Lispro (Lyumjev) 3 mL pen holds 600 units. Max dose 60 units.

200 units insulin/mL. Once opened good for 28 days.

Toujeo Solostar U-300 Pen Glargine (Lantus) 1.5 mL pen holds 450 units. Max dose 80 units. 3 mL Max Solostar pen
300 units insulin/mL. Basal holds 900 units. Max dose 160 units. Once opened good for 56 days.

Tresiba FlexTouch U-200 Pen = Degludec (Tresiba) 3 mL pen holds 600 units. Max dose 160 units.
200 units insulin/mL. Ultra basal Once opened good for 56 days.

All concentrated insulin pens and the U-500 syringe automatically deliver correct dose (in less volume). No conversion,
calculation or adjustments required. For example, if order reads 30 units, dial the concentrated pen to 30 units or draw up

30 units on the U-500 syringe. Important - never withdraw concentrated insulin from the pen using a syringe.

* Advantages of Tresiba U200 and Toujeo U300 is that the pens go up to 160 units/injection
* Humalog and Lyumjev U200 have less volume per injection and more units in pen (600 vs. 300)

DC|HEALTH .
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Diabetes Technology
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Technology is Here

lr@!!!!!

.~,~'-
e

CONNECTED MOBILE APPS
PENS AND CAPS

CONTINUOUS
GLUCOSE
MONITORS (CGM)

INSULIN PUMPS

DC| HEALTH .
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BGM vs CGM

® = glucometer readings
400

350
300 Undetected hyperglycemia
250

200

Blood glucose (mg/dL)

150

100

50

Undetected hypoglycemia | Tme (hours)
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At Least 42 Factors Affect Glucose!

Behavioral

Environmental and decision

Medication
making
‘ ‘ ‘ 20. Insuftnt sleep ‘ ‘

/1. 1 Carbo- \ 10. > Dose \ﬂs - Light \ 21. 4 Stress and illness ﬂ“- T Expired \/39 ~1«Frequencyof\

hydrate 11. 1 Timing exercise 22. | Recent hypoglycemia insulin glucose checks
quantity 12. U/ Inter- 16. | 1 High/ 23. -1 During-sleep blood 35. T Inaccurate 40. | 1 Default

2. " Carbo- actions moderate sugars BG reading options and
hydrate type 13. 1 Steroid exercise 24. 1 Dawn phenomenon 36. 7T Outside choices

3. 7 Fat administration 17. - Level of 25. /" Infusion set issues temperature 41. | 1 Decision-

4. =1 Protein 14. 4 Niacin fitness/training 26. 4 Scar tissue and 37. 1 Sunburn making biases

5. >4 Caffeine \ (vitamin B3) J 18. J 1 Time of day lipodystrophy Q& ? Altitude 42. 1 Family

6. TAlcohol 19. 41 Foodand 27. I\ Intramuscular relationships and

7. sl/I‘ Meal \ insulin timing / insulin delivery \ social pressures/
timing . 28. 1 Allergies

g- ;Pp[l‘i?;’:;?t'on 29. M Ahigher glucose level

- fT _ 30. J M Menstruation
\ microbiome / 31. M1 Puberty

32. | Celiac disease
33. 1 Smoking

DC|HEALTH .
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CGM: Real Time Data
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Urgent Low Soon Alert
Act now to prevent low.
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- 200

. -100
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Personal CGM Options

Device options include :
: Some options can be
real-time glucose : oy )
o integrated with insulin
monitoring (rtCGM) or
: : : pumps or connected
intermittent scanning insulin pens
eclY) P

Typically used long term

Owned by the person
with diabetes

 THtiH -

Libre 2 Libre 3 Eversense Guardian - -
Copyright 2023 DC Health | Government of the District of Columbia >
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Personal CGM Comparison

—E-—mm

Integration T:Slim X2, No Bigfoot Unity 770G, InPen
Omnipod
5, InPen
Display device  Smartphone or Smartphone Smartphone Smartphone Smartphone
receiver or reader or reader or insulin pump only
Maximum 10 days 10.5 days 14 days 14 days 7 days 180 days
wear time
Warm-up time 2 hours 30 min 1 hour 1 hour Up to 2 hours 24 hours
Calibrations 0 0 0 0 At least 2/day 2/day for
required 21 days,

then 1/day

Product user guides: Dexcom G6, Dexcom G7, Libre 2, Libre 3, Medtronic Guardian Connect, Guardian 3, Eversense

DC|HEALTH

GOVERNMENT OF THE DISTRIGT OF COLUMBIA Copyright 2023 DC Health | Government of the District of Columbia
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Personal CGM Comparison (Continued)

B S T " S N

Upper arm Upper arm, abdomen

approved sites

FDA approved
for dosing

FDA
approved ages
(years)

Drug Interactions

MARD

Alarms

DC

HEALTH

Abdomen (a  Upper arm (ages
ges 7+)

2+) Upper b Upper buttocks (
uttocks (ages ages 2-6)

2-17)

Yes Yes

>2 >2

Hydroxyurea Hydroxyurea

9% 8.2%

High, Low, Predictive Low

Upper arm

Yes

Vitamin C

9.2%
High, Low

Yes

Vitamin C

7.9%
High, Low

Upper buttocks (ages 7-

13)

No

>2 Guardian 3
>14 Guardian Connect

Acetaminophen, Hydrox
yurea

9.64%
High, Low, Predictive

Product user guides: Dexcom G6, Dexcom G7, Libre 2, Libre 3, Medtronic Guardian Connect, Guardian 3, Eversense

Upper arm

Yes

Tetracycline antibio
tics, mannitol

8.5%

High,
Low, Predictive

GOVERNMENT OF THE DISTRICT OF COLUMBIA

Copyright 2023 DC Health | Government of the District of Columbia
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Clinical Pearl: When to Check BGM?

A calibration or blood glucose symbol appears on the device

- Symptoms or expectations do not match CGM readings

- CGM readings are suspected to be inaccurate or used for an off- label indication like in
dialysis

- Determining an insulin dose if the device is only approved as adjunctive therapy (ex.
Guardian sensors)

- If taking an interfering substance (ex. vitamin C, acetaminophen hydroxyurea)

- Counsel patients about “lag time”

DC HEALTH ADCES Practice P . The Diabetes C d Education Specialist’s Role in Conti Gl Monitoring. ; it ;
COVERNMENT OF THE DISTRICT OF COLUMALA Updatedri/lcalrcceh 2aopzelr e Diabetes Care an ucation Specialist’s Role in Continuous Glucose Monitoring Copyright 2023 DC Health | Government of the District of Columbia

ADA Standards of Care 2023.
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Connected Pens

See your
real-time
Calculate Dose

glucose
readings e
Current Glucose
I
Your
glucose
history

InPen with Guardian or G6/G7
DC|HEALTH

GOVERNMENT OF THE DISTRICT OF COLUMBIA

Meal + Correction =

Tempo with G6/G7

Mallaya

Copyright 2023 DC Health | Government of the District of Columbia
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Insulin Pump Options

Omnipod DASH
(Insulet)
Omnipod 5 with G6
CGM (Insulet/Dexcom)

DC|HEALTH

d
| pexcomGé

t:slim X2 with G6 CGM
(Tandem/Dexcom)
Basal 1Q
Control IQ

770G with Guardian 3
(Medtronic)

GOVERNMENT OF THE DISTRICT OF COLUMBIA
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Using CGM Data for Remote Monitoring and Population Health

Last Available Data E ?:-::Iglj Glucose ::?:ag: Scans/Views % In Target LibreView User Status 1:?;::“ ,E::E:ﬂint of ?{LT:E Sensor is
Today 167 2 58 Connected 4 35.9 49
Today 206 2 41 Connected 1 37.8 43
Today 168 3 63 Connected 1 23.7 47
Today 166 3 56 Connected 3 29.5 76
Today 137 6 88 Connected 0 27.7 87
Today 158 5 68 Connected 1 35.1 T2
Today 148 8 89 Connected 0 20.1 87
Today 179 4 43 Connected 14 55.7 83
Today 108 3 94 Connected 3 27.7 T4
Today 173 9 L] Connected 1 30.5 94
Today 218 8 33 Connected 1 36.3 90
Today 185 6 46 Connected 1 26.2 84
Today 174 3 60 Connected 0 295.4 65
Today 165 3 [ Connected 0 24.0 66

DC|HEALTH .
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Case Study: Meet Larry

e 73yoM, T2D, CAD s/p stents,
CKD, 288lbs, BMI=56

* A1C=7.5%, SCr=1.38, eGFR=40
* Tried SGLT2i, experienced UTIs

Glargine 18 units daily
* Lispro 5 units TID

AGP Report

LibreView
August 20, 2022 - September 2, 2022 14 Days
% Time CGM is Active 68% Very High 250 mgraL 4% (s8min)
—
Ranges And Targets For Type 1 or Type 2 Diabetes 250 .
High 121-250 mgraL 17%  4n 5min)
Glucose Ranges Targets % of Readings (TimeDay) 120
Target Range 70-180 mo/dL Greater than 70% (16h 48min) N
Below 70 mg/dL Less than 4% (58min)
Below 54 mo/dL Less than 1% (14min)
Abave 180 mg/dL Less than 25% (6h) Target Range 7o - 130 mgiaL 78% (180 43min)
Above 250 mgidL Less than 5% (1h 12min)
Each 5% increase in time in range (70-180 mg/dL) is clinically beneficial.
Average Glucose 147 mgo 70 Low 54-6omgraL 1% (14min)
Glucose Management Indicator (GMI) 6.8% o4 _:
- Very Low =54mgraL 0% (omin)
Glucose Variability 32.4% ry ¢ 2 !

Defined as percent coefficient of variation (%CV)

AMBULATORY GLUCOSE PROFILE (AGP)

o
o

350mg/dL
95%
250
75%
/——-— 50%

ﬁ 180 25%
5%

Target Range

LTC

54
o . . 1 . .
12am 3am Gam 9am 12pm 3pm 6pm Spm 12am
DAILY GLUCOSE PROFILES
Saturday Sunday onday Tuesday Wednesday Thursday Friday
20 21 : 22 23 ,q(‘/ ! 25 26
180 \/ f rv\»\../\_r’/v E _,/M\Fw
- A, AV
12am 12pm 12am 12pm 12am 12pm 12am 12pm 12am 12pm 12am 12pm 12am 12pm 12am
27 28 g 29 pb 31 ; 1 2
180 ~"-wJ/ \_A_/‘,\/\\/\f\ b \W / M
% I N N i

DC|HEALTH
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INTENSIFYING INJECTABLE THERAPY IN TYPE 2 — ADA STANDARDS Figure 9.4 To Avoid

Including reinforcement of behavioral interventions (weight management and physical activity) and Th.ErEpEI..I'[I[
Inertia - Reassess

T F NS I T ] ir 13
provision of DSMES to meet individualized treatment goals. and modify

treatment regularly
(3-6 months)

If injectable therapy is needed to reduce A1C*

\ 4

Consider GLP-1 RA or GIP/GLP-1 RA in most individuals prior to insulin® If already an GLP-1 RA or GIP/GLP-1
RA orif th t iate OR
IMITIATIOM: Initiate appropriate starting dose for agent zelected (varies within class) or! i -IEHSSIIEJ I?rﬁsn;re?“gfrreudﬁr e

TITRATIOMN: Titration to maintenance dose (varies within class) |

iy

If abowve A1C target

L

Add basal insulin®

Choice of basal insulin should be based on person-specific considerations, including « _
cost. Refer to Table 9.4 for insulin cost information.

3

Add basal analog or bedtime NPH insulin

INITIATION: Start 10 IU a day OR 0.1-0.2 1U/kg a day
TITRATIOM:

#® 5et FPG target (see Section &: Glycemic Targets)
# Choose evidenced-based titration algorithm, e.g., increase 2 units every 3

days to reach FPG target without hypoglycemia American
s  For hypoglycemia determine cause, if no clear reason lower dose by 10-20% Diabetes

. Association.
DC|HEALTH L4
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https://doi.org/10.2337/dc23-S009

4 Months Later

Semaglutide 2mg weekly
Off insulin
Lost 15lbs

DC|HEALTH

GLUCOSE STATISTICS AND TARGETS

November 12, 2022 - November 25, 2022 14 Days
% Time CGM is Active 78%
Ranges And Targets For Type 1 or Type 2 Diabetes

Glucose Ranges
Target Range 70-180 mg/dL

Below 70 ma/dL
Below 54 mg/dL
Above 180 mg/dL
Above 250 mg/dL

Targets % of Readings {Tima/Day)
Greater than 70% (16h 48min)

Less than 4% (58min)
Less than 1% (14min)
Less than 25% (6h)
Less than 5% (1h 12min)

Each 5% increase in fime in range (70-180 mg/dL) is clinically beneficia
Average Glucose 123 mgiaL
Glucose Management Indicator (GMI) 6.3%
Glucose Variability 20.5%

Defined as percent coefficient of variation (%CV)

TIME IN RANGES

Very High =250 mardL

250
120

High 181-250 mgiaL

—
I Target Range 70- 130 ma/dL
70 Low s4-69 moraL

Very Low =54 mgidL

350mg/dL

250+

F 180

Target Range

L]"[}

w

54+

n-

12am Jam Gam Sam

12pm 3pm Gpm 9pm 12am

0% (0Omim)

4% (58min)

96% (230 2min)

0% (omin)

0% (omin)

AMBULATORY GLUCOSE PROFILE (AGP)

GOVERNMENT OF THE DISTRICT OF COLUMBIA

Copyright 2023 DC Health | Government of the District of Columbia
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Summary

* Many drugs used for diabetes with different pharmacologic and side
effect profiles

* Choose therapies for diabetes based on cardiovascular and renal
benefits, efficacy and weight loss

e Education can help prevent or reduce medication side effects

When adding non-insulin agents to insulin therapy, be cautious about
hypoglycemia and proactive reduce insulin doses

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO Copyright 2023 DC Health | Government of the District of Columbia
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Knowledge Checks

DC|HEALTH
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When adding a GLP-1 agonist like semaglutide 0.25 mg
weekly to a basal/bolus regimen in someone like Larry
who is meeting glycemic targets, how much should the
insulin initially be reduced?

Continue current dosing until GLP-1 RA is titrated up
Reduce total daily insulin by 10-20%
Reduce total daily insulin by 20-30%
Reduce total daily insulin by 40-50%

o 0w >

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO Copyright 2023 DC Health | Government of the District of Columbia




What is the goal time in range 70-180 mg/dL for most
people with diabetes?

. >50%
>70%
>80%
. >90%

o0 @ >

Copyright 2023 DC Health | Government of the District of Columbia
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Which drug would be most preferred in a person with
type 2 diabetes and heart failure?

Saxagliptin
Empagliflozin

Dulaglutide

O O W »

Glipizide

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO Copyright 2023 DC Health | Government of the District of Columbia




Which of the following is an important educational
component of SGLT2 inhibitors?

Ask about recent eye exam
Advise that they may cause nausea and vomiting

Advise to stop 3-4 days before surgery

O O W »

Advise that may increase blood pressure

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO Copyright 2023 DC Health | Government of the District of Columbia




What is one of the mechanisms of how semaglutide

works?

A. Increases glucagon secretion

B. Increases insulin secretion

C. Increases gastric emptying

D. Inhibits absorption of carbohydrates

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO Copyright 2023 DC Health | Government of the District of Columbia
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