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Resources

* https://pro.aace.com/pdfs/diabetes/AACE_2019 Dia
betes Algorithm_03.2021.pdf

AMERICAN ASSOCIATION OF CLINICAL ENDOCRINOLOGY

AACE COMPREHENSIVE

TYPE 2 DIABETES
MANAGEMENT ALGORITHM
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Questions

Question Bank > MKSAP Questions > Cardiovascular Medicine > Question 117

Question 117 (%)

A 57-year-old woman is seen during a routine follow-up visit for heart failure. She has a 5-year history of ischemic cardiomyopathy with an
ejection fraction of 38%. She also has a 15-year history of type 2 diabetes mellitus and diabetic kidney disease. She has had no
hospitalizations. Medications are aspirin, atorvastatin, valsartan-sacubitril, metoprolol succinate, and metformin.

Physical examination, including vital signs, is unremarkable.

Laboratory studies show an elevated B-type natriuretic peptide level, a hemoglobin A;c 4 level of 7.0%, a serum creatinine 4 level of 1.5
mg/dL (132.6 pmol/L), and an estimated glomerular filtration rate 4 of 50 mL/min/1.73 m2,

Which of the following is the most appropriate additional treatment?

A Dapagliflozin
B Glimepiride
C | Liraglutide

D Saxagliptin



Objectives

01

Understand

cardiometabolic risk and
diabetes frequency in the
U.S.

02

Be aware of the
relationship of diabetes,
chronic kidney disease,
and the increased risk of
cardiovascular death

03

Discuss Heart Failure,
microalbuminuria, and
the SGLT-2 drug class

Corewell Health

04

Learn and use
Finerenone, SGLT2’s
and GLP-1’s to decrease
Major Adverse
Cardiovascular Events
(MACE) in patients with
type 2 diabetes
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2024 ADA Diagnostic Criteria

Diagnostic Studies for Increased Risk (Pre-Diabetes) or Diabetes

Diagnostic Test Increased risk Diabetes
(Pre-diabetes)
Fasting plasma glucose (mg/dL) 100-125 =126
Plasma glucose 2hr post 75 gram 140-199 =200
oral glucose tolerance test (mg/dL)
Hemoglobin Alc (%) 5.7-6.4 =>6.5
Classic symptoms of diabetes or =200

hyperglycemia crisis random plasma
glucose (mg/dl)
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Hemoglobin Alc and Average Blood Sugar Level

Estimated average blood glucose (mg/dl)

5 97
6 128
7 154
8 183
9 212
10 240
11 269
12 298
13 326

14 355
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Transition to T2DM

Ygars fr:_:m -10 -5 0 5 10 15
diagnosis Onset Diagnosis
Incretin effect * : ;
B-Cell function

Insulin resistance

Postprandial glucose _—/ —

Fasting glucose

Microvascular complications

Macrovascular complications

Prediabetes Type 2 diabetes

Figure courtesy of CADRE. Adapted from Holman RR. Diabetes Res Clin Pract. 1998;40(suppl):S21-525;

Ramlo-Halsted BA, Edelman SV. Prim Care. 1999;26:771-789; Nathan DM. N Engl J Med.
2002;347:1342-1349; UKPDS Group. Diabetes. 1995;44:1249-125 outpatient.aace.com/sites/all/files/T2DM-
S2-Clinical-Presentation.pptx
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Patients With Diabetes

Have 2-3 times increased risk of heart disease

In an outpatient setting in the U.S.

« Are twice as likely to have an encounter with a cardiologist than
an endocrinologist

« When having CVD, are 4 times more likely to see a cardiologist
than an endocrinologist and are equally likely to have an
encounter with a cardiologist as a primary care physician

10
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In Patients With Type 2 Diabetes

* A 1% increase in mean HbAlc was associated with a 22%
greater risk of a CV event

 HbAIlc reduction alone has not been proven to decrease
CV events including mortality

 GLP-1 Receptor Agonists, SGLT-2 inhibitors and
Finerenone have been shown to decrease Major Adverse
Cardiovascular Events (MACE)
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T2DM and Cardiometabolic Disease

* |n 2018 approximately 33 million people in the United
States(US) had diabetes

« Approximately 100 million people in the US are obese
* Approximately 120 million in the US have hypertension

* This means a significant portion of the US population
could be categorized as stage A heart failure - per 2022
guideline
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Facilitating Positive Health Behaviors and Well-being

589

IMPORTANCE OF 24-HOUR PHYSICAL BEHAVIORS FOR TYPE 2 DIABETES

SITTING/BREAKING UP PROLONGED SITTING
Limit sitting. Breaking up prolonged sitting (every 30 min) with short

regular bouts of slow walking/simple resistance exercises can
improve glucose metabolism.

STEPPING

SWEATING (MODERATE-TO-VIGOROUS ACTIVITY)

« Encourage =150 min/week of moderate-intensity physical activity
{i.e., uses large muscle groups, rhythmic in nature) OR =75 min/
‘week vigorous-intensity activity spread over >3 days/week,
with no more than 2 consecutive days of inactivity.
Supplement with two to three resistance,
flexibility, and/or balance sessions.

« Aslittle as 30 minfweek of moderate-
intensity physical activity improves

metabolic profiles.

Anincrease of only 500

steps/day is associated a
with 2-9% decreased

risk of cardiovascular

morbidity and all-

cause mortality. )
A5~ to 6-min brisk-
intensity walk per

Physical function/frailty/
sarcopenia
« The frailty phenotype in
type 2 diabetes is unique,

day equates to -4 years' often encompassing
greater life expectancy. STEPPING obesity alongside physical
o frailty, at an earlier age.
The ability of people
with type 2 diabetes
to undertake simple
SLEEP functional exercises in
Aim for consistent, middle age is similar to that
uninterrupted sleep, in those over a decade older.
even on weekends. >
Quantity - Long (-8 h)
@ andshart (<6 :} Pre CCHRONOTYPE SLEEP QUALITY
durations negatively

STRENGTHENING

Resistance exercise (i.e., any activity that

SLEEP QUANTITY uses the person’s own body weight or works.
against a resistance) also improves insulin sensitivity

and glucose levels; activities like tai chi and yoga also

encompass elements of flexibility and balance.

impact AIC.

Quality - Iregular sleep results
in poorer glycemic levels ikely
influenced by the increased prevalence of

insamnia, obstructve sleep apnea, and retless
eg syndrome i people with type 2 diabetes.

Chronotype - Evening chronotypes (i., night ow: goto b late
and getup lte) may be more susceptibl to inactvity and poorer glycemic levels

vs.morning chronotypes (.., early bird: o tobed early and get up early).

Glucosefinsulin | Blood pressure M Lipids Physical function | Depression  Qualtyof fe |

SITTING/BREAKING UP PROLONGED SITTING + l + + T + +
sTEppilG dr | D R

" ¢ v ¢ 4 + ¢ +
STRENGTHENING ¥ i ¥ il v
ADEQUATE SLEEP DURATION v v v v o
600D SLEEP QUALITY ¥ v v v L] *
CHRONOTYPE/CONSISTENT TIMING Q (-] (-] >

IMPACT OF PHYSICAL BEHAVIORS ON CARDIOMETABOLIC HEALTH IN PEOPLE WITH TYPE 2 DIABETES

blood ATC, lipids ion): € no data available;

M Higher levelsfimprovement (physicalfunction, quality of lfl; & Lower
6 i Jdi ath evidence; T Fed

Figure 5.1—Importance of 24-h physical behaviors for type 2 diabetes. Reprinted from Davies et al. (97).
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+ASCVD? +Indicators of high risk
Defined differently across
CVOTs but all included
individuals with established

While definitions vary, most
comprise 255 years of age
with two or more additional

+HF
Current or prior
symptoms
of HF with

+CKD

eGFR <60 mL/min per 1.73 m* OR
albuminuria (ACR 23.0 mg/mmol
[30 mg/g]). These measurements

> S ——————

Glycemic Management: Choose
approaches that provide the
efficacy to achieve goals:

Metformin OR Agent(s) including

Achievement and Maintenance of
Weight Goals:

[ Set individualized weight management goals ]

CVD |, stroke, any risk factors (including obesity, documented may vary over time; thus, a repeat COMBINATION th that provid
revascularization procedure). hypertension, smoking, HFEF or HFpEF measure is required to document CKD, adequate EFFE’:&Y to : c:i' ::: ® General lifestyle advice: Intensive evidence-
Variably included: conditions dyslipidemia, or albuminuria) TS meical mmm based structured
G 7 and maintain treatment goals i A
such as transient ischemic e 5 5 e patterns/ weight
attack, unstable angina, 3 Pricritze avoidance of hypoglycemia in physical activity program
amputation, symptomatic +CKD (on maximally tolerated dose high-risk individuals
D of ACEi/ARB|
b asyalr'\:tovr:lx: coronary d L| Consider medicati Consider metabolic
ery disease. i
A SoLTzie PREFERABLY In general, higher efficacy approaches for weight loss SEYG),
it n A have greater likelihood of achieving
i S6LT2i* with primary evidence of 5 (
v::;hn::;vr:: reducing s nr':glession glycemic goals When choosing glucose-lowering therapies:
+ASCVD/Indicators of High Risk inthis Use ST n el it 58R Efficacy for glucose lowering Consider regimen with high-to-very-high dual
population 220 mL/min per 1.73 m*; onc od Very High: glucose and weight efficacy
GLP-1 RA® with proven SGLT2if with proven should be continued until ini Dulaglutide (high dose),
CVD benefit VD benefit of dialysis or transplantation ide, Tit i | |
_G:P ; R_A _“I_ OR _I:;D b_e_ﬁ;if_ Insulin Efficacy for weight loss
-1 RA with proven ne G At igh:
S6LT2i not tolerated or contraindicated O Yey Mkt
If A1C above target Injectable (6LP-1 RA/Insulin) Semaglutide, Tirzepatide
High: High:
If AC above target, for patients on GLP-1 RA (not listed above), Metformin, Dulaglutide, Liraglutide
. . . = S6LT2i, consider incorporating a S6L2i, Sulfonylurea, TZD Intermediate:
« For patients on a !iLP-I‘RA. consider adding SGLT2i with GLP-1 RA or vice versa Int diate: GLP-1 RA (not listed above), SGLT2i
proven CVD benefit or vice versa DPP-4i N .
. TIDA Fullil.
DPP-4i, Metformin
A 4 v &
1t additional cardiorenal risk reduction or glycemic lowering needed —_— 1f AIC above target
* In people with HF, CKD, established CVD, or multiple risk factors for CVD. the decision to use a GLP-1 RA or SGLT2i with proven benefit should be independent of background use of metformin: A strong Identify barriers to goals:

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

« Consider DSMES referral to support self-efficacy in achievement of goals

juawieas] dwadAD 0} saydeosddy diSojodewseyd 99TS

ell Health

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 eﬁmwe § Fnr S6LT2i, 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 T20 with i k of CVD;
# For GLP-1 RA, CVOTs demonstrate their efficacy in reducing composite MACE. CV death, all-cause mortality, M|, stroke, and renal endpoints in individuals with T2D with established/high risk of CVD.

= Consider technology (e.g., diagnostic CGM) to identify therapeutic gaps and tailor therapy
« Identify and address SDOH that impact achievement of goals

Figure 9.3—Use of gl ! ng ications in the of type 2 diabetes. ACEi, angiotensin-converting enzyme inhibitor; ACR, albumin-t ratio; ARB, in receptor blocker; ASCVD, atherosderotic cardio-
vascular disease; CGM, continuous glucose monitoring; CKD, chronic kidney disease; CV, cardi lar; CVD, cardi disease; CVOT, cardk I trial; DPP-4i, dipeptidyl idase 4 inhbitor; eGFR, estimated glomerular
filtration rate; GLP-1 RA, glucagon-like pepnde 1 receptor agonist; HF, heart failure; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; HHF, hospitalization for heart failure; MACE, major
adverse cardi lar events; M, SDOH, social determinants of health; SGLT2i, sodium-glucose cotransporter 2 inhibitor; T2D, type 2 diabetes; TZD, thiazolidinedione. Adapted from Davies et al. (84).
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~/r LIFESTYLE MODIFICATION AND DIABETES EDUGATlONLLLLL‘ \

Figure 10.1—Multifactorial approach to reduction in risk of diabetes complications. *Risk re-
duction interventions to be applied as individually appropriate.

15
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Patient is 218 years old with T2D and has 21 of the followmg
ASCVD*, HF, DKD', at high risk for ASCVD.#§

Address concurrently.

Optimize guideline-directed Recommend starting SGLT2 inhibitor or
medical therapy for prevention GLP-1RA with proven CV benefit
(lifestyle, blood pressure, lipids, dep g on pati pecific factors
glucose, antiplatelet). and comorbidities.!

Discuss patient-clinician preferencesj
1 and priorities. —

=G

[Noadditionalaction] [ SGLT2 inhibitor ] [ GLP-1RA selected.

taken at this time. selected.
1 ]

Reassess and consider
the addition of the

alternative class, if
benefits outweigh risks.

*ASCVD is defined as a history of an acute coronary syndromt or MI, stable or unstable angina, coronary heart disease with or without revascularization,
other arterial stroke, or peripheral artery disease assumed to be atherosclerotic in origin.

TDKD is a clinical diagnosis marked by reduced eGFR, the presence of albuminuria, or both.

* Consider an SGLT2 inhibitor when your patient has established ASCVD, HF, DKD or is at high risk for ASCVD. Consider a GLP-1RA when your patient has
established ASCVD or is at high risk for ASCVD.

Spatients at high risk for ASCVD include those with end organ damage such as left ventricular hypertrophy or retinopathy or with multiple CV risk factors
(e.g., age, hypertension, smoking, dyslipidemia, obesity).

! Most patients enrolled in the relevant trials were on metformin at baseline as glucose-lowering therapy.

ASCVD = atherosclerotic cardiovascular disease; CV = cardiovascular; DKD = diabetic ludney dlsnu, eGFR = eshmatad glomerulnr filtration rate;
GLP-1RA = glucagon-like peptide-1 receptor agonist; HF = heart failure; M| = SGLT2 =
T2D = type 2 diabetes

Figure 10.3—Approach to risk reduction with sodium-glucose cotransporter 2 inhibitor or glucagon-like peptide 1 receptor agonist therapy in con-
junction with other traditional, guideline-based pr ive medical therapies for blood p lipids, and gly ia and antiplatelet therapy. Re-
printed with permission from Das et al. (309). 16
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T2DM Kidney Disease and Cardiovascular

Disease

« T2DM with CKD (define as GFR<60 or urine albumin
creatine ratio >30mg/g) are 3 times more likely to have a
cardiovascular death compared to T2DM alone

 40% of people with T2DM have stage CKD 3 or worse

« To patients with labs indicating CKD and T2DM, the diagnosis of
CKD is only mentioned approximately 12% of time, and rarely
are patients aware that they have CKD

17
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Assessing Cardiovascular Risk

Need to know:
 Diabetes
« Chronic Kidney Disease
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Kidney Disease

Kidney disease defined by two easy to collect officed based
measurements:

« Estimated Glomerular Filtration Rate (eGFR)

* Urine Albumin Creatine Ratio (UACR)

For people with diabetes:

« eGFR - is generally collected in 90% of patients annually
« UACR - is generally missed in 50% of patients annually
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Urine Albumin Creatinine Ratio (UACR)

Goes by several names:

* Albumin creatinine ratio
* Urine Microalbumin
 Microalbuminuria
 Protein creatine ratio

This is captured by a spot urine in a office or lab
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eGFR and UACR

$220 Chronic Kidney Disease and Risk Management Diabetes Care Volume 47, Supplement 1, January 2024
Albuminuria categories
Description and range
Al A2 A3
CKD is classified based on: Normal to mildly Moderately Severely
« Cause (C) + o0 i 3 i A
* GFR (G)
<3o mg/g 30-299 mg/g =300 mg/g
* Albuminuria (A) 3-29 mg/ 30 mg/ A
G1 Normal or high Trea( -

Mildly to Treat
moderately decreased 1

Moderately to
il EaEecased i _--
& i o 19729 --

5 A Treat and reat and refer | Treat and ref
& i

- Low risk (if no other markers of kidney disease, no CKD) - High risk
Moderately increased risk ll Very high risk

G3a

e Midy decreased 0089 - T'ea‘ _

GFR categories (mL/min/1.73 m?)
Description and range

Figure 11.1—Risk of CKD progression, frequency of visits, and referral to nephrology according to GFR and albuminuria. The numbers in the boxes
are a guide to the frequency of screening or monitoring (number of times per year). Green reflects no evidence of CKD by estimated GFR or albu-
minuria, with screening indicated once per year. For monitoring of prevalent CKD, suggested monitoring varies from once per year (yellow) to four

times or more per year (i.e., every 1-3 months, [deep red]) according to risks of CKD progression and CKD lications (e.g., cardit lar dis-
ease, anemia, hyperparathyroidism). These are general parameters based only on expert opinion and underlying comorbid conditions, and disease
state must be taken into account, as well as the likelihood of i ing a change in for any individual. CKD, chronic kidney disease;

GFR, glomerular filtration rate. Reprinted and adapted from de Boer et al. (1).

21
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Lifestyle

Physical activity k Weight

First-line
drug therapy
Regular

of glycemia, albuminuria,
BP, CVD risk, and lipids

RAS inhibitor at maximum Moderate- or
tolerated dose (if HTN*) high-intensity statin

B 90T

l

Dihydropyridine CCB Antiplate r Ezetimibe, PCSK9i,
Additional and/or diuretic* if oricosapent ethyl if
risk-based needed to achieve clinic indicated based on
therapy individualized ASCVD risk and lipids

I T2D only
All patients
(T1D and T2D)

Figure 11.2—Holistic approach for improving outcomes in people with diabetes and CKD. Icons presented indicate the following benefits: BP cuff,
BP lowering; glucometer glucose lowering; heart, cardioprotection; kidney, kidney protection; scale, weight eGFR is pr din
units of mL/min/1.73 m®. *ACEi or ARB (at maximal tolerated doses) should be first-line therapy for hypertension when albuminuria is present.
Otherwise, dihydropyridine calcium channel blocker or diuretic can also be considered; all three classes are often needed to attain BP targets.
tFinerenone is currently the only ns-MRA with proven clinical kidney and cardiovascular benefits. ACEi, angi in-converting inhibitor;
ACR, albumin-to creatinine ratio; ARB, angiotensin receptor blocker; ASCVD, atherosclerotic cardiovascular disease; BP, blood pressure; CCB, cal-
cium channel blocker; CVD, cardiovascular disease; eGFR, estimated glomerular filtration rate; GLP-1 RA, glucagon-like peptide 1 receptor agonist;
HTN, hypertension; MRA, mmeralocomcoid receptor antagomst ns-MRA, nonsteroidal mineralocorticoid receptor gonist; PCSK9i, prop
convertase subtilisin/kexin type 9 i itor; RAS, ; SGLT2i, sodium—glucose cotransporter 2 inhibitor; T1D, type 1 diabetes;
T2D, type 2 diabetes. Reprinted from de Boer etal. (1).
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=

“First we insert a balloon to open the
clogged artery, then we fill the balloon

with helium so you weigh less.” 23
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2022 — Heart Failure Guidelines
 Summary statement by American College of Cardiology (ACC),
American Heart Association (AHA) and Heart Failure Society of
America (HFSA)

A precedent was made for treating stage A patients prior to the
development of structural changes or signs of worsened heart
function

* Once patients reach stage C, clinicians use the New York Heart
Association (NYHA) Classes | — IV to define functional capacity
and specify treatment strategy

24



Heart failure 4 Stages per Corewell Health
ACC/AHA/HFSA 2022

» Stage A: At risk for heart failure but without symptoms. Structural heart disease or blood tests indicate
patient has heart muscle injury. Patients include those with high blood pressure, diabetes, metabolic
syndrome, obesity, those exposed to medications or treatments that may damage the heart, and those at
hereditary risk of heart failure.

» Stage B: Pre-heart failure stage. Patients do not have symptoms nor signs of disease, but are observed
with structural heart disease—such as reduced ejection fraction, heart muscle enlargement, heart muscle
contraction abnormalities, or valve disease. Ultrasounds may show increased filling pressures.
Additionally, stage A risk factors may have progressed, B-type natriuretic peptide may be increased, or
cardiac troponin may be consistently elevated.

- Stage C: Symptomatic heart failure. Patients have structural heart disease with current or previous
symptoms including shortness of breath, persistent cough, swelling, fatigue and nausea.

- Stage D: Advanced heart failure, with symptoms impacting daily life routines, and difficult-to-control
symptoms that result in recurrent hospitalization despite guideline-directed medical treatment.

25
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FIGURE 1 A Contemporary Approach for Screening Patients at Risk for Heart Failure

At risk for HF Screen for Pre-HF

Patients at-risk for HF
(e.g., patients with
cardiovascular disease,
hypertension, diabetes,
obesity, familial
cardiomyopathy, exposure

to cardiotoxins)

Annual screening with
natriuretic peptides, or
cardiac troponinin the
setting of exposure to
cardiotoxins, or urine
albumin in patients with
GIELEES

Determine if Pre-HF

If abnormal /elevated
(e.g., NT-proBNP>125 pg/ml
or BNP = 50 pg/ml or
cardiac troponin> 99th
percentile of reference
population, or urine
albumin/creatinine ratio
>30mg/g) in the absence of
other known reasons for
abnormallevels

If normal / not elevated

Follow-up by team-
based care,
including a

cardiovascular
specialist,
optimizing GDMT &
lifestyle
modification

Follow-up by
primary team,
repeat screening
annually

Determine if Pre-HF

GDMT for pre-HF
(stageB HF), in
addition to
continued GDMT
for at-risk for HF
(stage A HF)

BNP = B-type natriuretic peptide; GDMT = guideline-directed medical therapy; HF = heart failure; NT-proBNP = N-terminal pro-B-type natriuretic peptide.

26




Corewell Health

Medication To Treat HFrEF Class C

4 classes of medication, including diuretics:

Angiotensin receptor-neprilysin (ARN) inhibitors
ACE inhibitors or ARBs
Mineralocorticoid receptor antagonists (MRA) or beta blockers

SGLT-2 inhibitors—For patients with symptomatic chronic HFrEF
regardless of type 2 diabetes status

27



Guideline Directed Medical Therapy Across Heart Failure Stages

Use this tool to reference guideline directed medical therapy (GDMT) across the four ACC/AHA stages of Heart Failure (HF) as outlined in the 2022

AHA/ACC/HFSA Guideline for the Management of Heart Failure. See the guideline for specific patient population criteria.

Stage C& D
Stage C: S tomatic Heart Failure & Stage D: Advanced Heart Failure
Stage A Stage B A =
HFTEF HFmrEF HFpEF

At-Risk for Heart Failure|  Pre-Heart Failure LVEF <40% _ LVEF 41-49% LVEF 250%

= -

of major
medication

Additional
Medical
Therapies
once GDMT
optimized

28
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Drugs that reduce MACE for people
with T2DM

e Cardiovascular Outcome Trials (CVOT)

« Major Adverse Cardiovascular Event (MACE): CV-related
death, nonfatal myocardial infarction (MI/Heart Attack), or
nonfatal stroke
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The following are FDA approved to
stop MACE in patients with T2DM

« Glucagon Like Peptide-1 receptor agonists
« Sodium-Glucose Cotransporter-2 inhibitors

 Non-Steroidal Selective Mineralocorticoid receptor
antagonist
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GLP-1 Receptor Agonist with MACE
Reduction
Dulaglutide (Trulicity)

Liraglutide (Victoza)
Semaglutide (Ozepmic)
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SGLT-2 Inhibitor with MACE reduction

« Canagliflozin (Invokana)
« Dapagliflozin (Farxiga)
« Empagliflozin (Jardiance)
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Non-steroidal Selective
Mineralocorticoid receptor antagonist
with MACE reduction

 Finerenone (Kerendia)
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So ...

Need to consider using:
For stopping Heart failure and hospitalization for heart failure
« SGLT-2’s and in patients with T2DM and CKD Finerenone

For stopping Major Adverse Cardiovascular events in patients
with T2DM:

e GLP-1, SGLT-2, and Finerenone
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Not just my opinion

Because of cardiovascular disease improvements the
approach of using of SGLT-2, GLP-1, and finerenone for
people with type 2 diabetes is supported by:

 AACE/ACE - American Association of Clinical
Endocrinology and American College of Endocrinology

« ADA — American Diabetes Association

« AHA — American Heart Association

« ACC - American College of Cardiology

« ASA - American Stroke Association .
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Best Approach

Great T2DM therapeutic approaches do the following:
« DECREASE MACE - provide cardiovascular protection
 Improve HbAlc — stop microvascular progression

« Attempt to avoid insulin and sulfonylureas

« Long lasting tolerability

* Glucose lowering efficacy

« Have a weight loss effect

* Improve blood pressure

« Decrease lipid profile

« Decrease side effects (e.g. particularly hypoglycemia) 6
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Realize!

*You have patients with DIABETES and CKD and HF (or just
HF risk)!
*You want to help decrease macrovascular events!

Please think about GLP-1 class, SGLT-2 class, and
Finerenone (As you have in the past with statin/ACE/ARB

use)!
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Questions

Question Bank > MKSAP Questions > Cardiovascular Medicine > Question 117

Question 117 (%)

A 57-year-old woman is seen during a routine follow-up visit for heart failure. She has a 5-year history of ischemic cardiomyopathy with an
ejection fraction of 38%. She also has a 15-year history of type 2 diabetes mellitus and diabetic kidney disease. She has had no
hospitalizations. Medications are aspirin, atorvastatin, valsartan-sacubitril, metoprolol succinate, and metformin.

Physical examination, including vital signs, is unremarkable.

Laboratory studies show an elevated B-type natriuretic peptide level, a hemoglobin A;c 4 level of 7.0%, a serum creatinine 4 level of 1.5
mg/dL (132.6 pmol/L), and an estimated glomerular filtration rate 4 of 50 mL/min/1.73 m2,

Which of the following is the most appropriate additional treatment?

A Dapagliflozin
B Glimepiride
C | Liraglutide

D Saxagliptin

38
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Answer

Which of the following is the most appropriate additional treatment?

77o Dapaglifiozin
3%' B Glimepiride
7%} = c | Lraglutide

3%} D Saxagliptin

Answer & Critique
Correct Answer: A

& You answered A.

Educational Objective: Treat a patient with heart failure and diabetes mellitus with a sodium-glucose cotransporter 2
inhibitor.
39
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‘ \ n S W e r Educational Objective: Treat a patient with heart failure and diabetes mellitus with a sodium-glucose cotransporter 2

inhibitor.

The most appropriate treatment is to add dapaglifiozin (Option

A). This patient has heart failure, type 2 diabetes mellitus, and £ Key Points

kidney disease. Evidence shows that the sodium-glucose =« Sodium-glucose cotransporter 2 inhibitors reduce risk for
cotransporter 2 (SGLT2) inhibitors dapagliflozin, empagliflozin, worsening heart failure and cardiovascular death in
canagliflozin, and ertugliflozin are associated with a reduction in patients with heart failure with reduced ejection fraction
cardiovascular death or hospitalization for heart failure in patients with or without type 2 diabetes mellitus.

with type 2 diabetes, and dapagliflozin and empagliflozin are « Among patients with type 2 diabetes mellitus who have
effective in patients without diabetes. In addition, for patients with established atherosclerotic cardiovascular disease or
type 2 diabetes, an SGLT2 inhibitor reduces progression of diabetic established kidney disease, a sodium-glucose

kidney disease. SGLT2 inhibitors should not be used in patients cotransporter 2 inhibitor or glucagon-like peptide 1

with type 1 diabetes, increased risk for type 2 diabetic receptor agonist with demonstrated cardiovascular

ketoacidosis, or rapidly declining or changing kidney function. disease benefit is recommended.
Glimepiride (Option B) is a second-generation sulfonylurea.
Although the results of many studies have been inconclusive, it seems that the second-generation agents most likely do not have any
adverse cardiac effects but also have no cardiac benefit.

Among patients with type 2 diabetes who have established atherosclerotic cardiovascular disease (ASCVD) or established kidney disease,
the American Diabetes Association and the American College of Cardiology recommend an SGLT2 inhibitor or glucagon-like peptide 1
receptor agonist with demonstrated cardiovascular benefit. In patients with type 2 diabetes and ASCVD, liraglutide, semaglutide
(injectable), and dulaglutide have been shown to decrease cardiovascular death. However, liraglutide (Option C) has no effect on heart
failure outcomes in patients with established heart failure.

Saxagliptin (Option D) is a dipeptidyl peptidase-4 inhibitor, a class of drug that has been shown to have no difference in cardiovascular
outcomes compared with placebo. However, depending on the study, there was either a trend toward more heart failure hospitalizations
(saxagliptin) or an increased incidence of heart failure (alogliptin). Because of this increased incidence of heart failure hospitalizations,
adding saxagliptin as a second-line agent would not be appropriate.
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Conclusion

 Remember CKD needs to look at with BOTH eGFR and
UACR

« For patients with stage A, B, C, and D Heart failure now use
SGLT-2 and if has T2DM and CKD use Finerenone

* Recently, a great discoveries with GLP-1, SGLT-2, and
Finerenone have displayed DECREASED MACE in T2DM

« Itis important for ALL physicians, but particularly internists,
family practice, cardiologists, nephrologists, and
endocrinologists be familiar with using GLP-1, SGLT-2, and
Finerenone
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Thank you! &

Questions?
Contact Dr. Michael R. Brennan

Beaumont Endocrine Center
23715 Little Mack, Suite 100
St. Clair Shores, MI 48080
Phone: 586-447-8021

Fax: 586-447-8022

(Call Beaumont Health system and ask to have him Mobile Heartbeat or paged 248-
898-5000) _
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4.2. Adults With Type 2 Diabetes Mellitus
See Figure 2 for an algorithm for treatment of T2DM for primary prevention of cardiovascular ‘ Corewell Health
disease.

HbA1¢>6.5%
consistent with
T20M

YES
3 !
Consideration of metformin as first-line
Aggressive treatment of other CVD pharmacologic therapy to improve glycemic
risk factors control and reduce CVD risk
(Class lla)

Further management of diabetes pov)

HbA1c<7.0% after
lifestyle therapies and
metformin?

Reinforce the importance of diet and
physical activity and continue current
management

Figure 2. Treatment of T2DM for primary prevention of cardiovascular disease. CVD indicates
cardiovascular disease; GLP-1R, glucagon-like peptide-1 receptor; HbA1c, hemoglobin Alc; SGLT-2,
sodium-glucose cotransporter 2; and T2DM, type 2 diabetes mellitus.

Does the patient
have other CVD risk
factors?

primary care provider or
endocrinology
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FIGURE 1 Summary Graphic

Patient is 218 years old with T2D and has 21 of the following:
ASCVD*, HF, DKDT, at high risk for ASCVD.¥§

Address concurrently.

Optimi ideline-di d R d starting SGLT2 inhibitor or
medical therapy for prevention GLP-1RA with proven CV benefit
(lifestyle, blood pressure, lipids, depending on patient-specific factors
glucose, antiplatelet). and comorbidities.!

|

Discuss patient-cli n preferences
1 and priorities. f

|

No additional action] [ SGLT2 inhibitor ] [ IGLPRA selected.

taken at this time. selected.

Reassess and consider
the addition of the
alternative class, if

benefits outweigh risks.

*ASCVD is defined as a history of an acute coronary syndrome or M, stable or unstable angina, coronary heart disease with or without revascularization,
other arterial revascularization, stroke, or peripheral artery disease assumed to be atherosclerotic in origin.
TDKD is a clinical diagnosis marked by reduced eGFR, the presence of albuminuria, or both.
* Consider an SGLT2 inhibitor when your patient has established ASCVD, HF, DKD or is at high risk for ASCVD. Consider a GLP-1RA when your patient has
established ASCVD or is at high risk for ASCVD.
S Patients at high risk for ASCVD include those with end organ damage such as left ventricular hypertrophy or retinopathy or with multiple CV risk factors
(e.g., age, hypertension, smoking, dyslipidemia, obesity).

ing therapy.

! Most patients enrolled in the relevant trials were on in at baseline as gl
ASCVD = ic cardi disease; CV = cardi ; DKD = diabetic kidney disease; eGFR = estimated glomerular filtration rate;
GLP-1RA = glucagon-like peptide-1 receptor agonist; HF = heart failure; MI = ial infarction; SGLT2 = sodium-gl ter-2;
T2D = type 2 diabetes
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A1 C >6 5% For patients with concurren:erious prewe" H e al th

INDIVIDUALIZE For patients without concurrent serious
A1 C 56-5% illness and at risk for hypoglycemia

GOALS illness and at low hypoglycemic risk

LIFESTYLE THERAPY AND ONGOING GLUCOSE MONITORING (CGM preferred)
INDEPENDENT OF GLYCEMIC CONTROL, IF ESTABLISHED OR HIGH ASCVD RISK AND/OR CKD, RECOMMEND SGLT2i AND/OR LA GLP1-RA

Entry A1C 27.5% - 9.0% Entry A1C >9.0%

TRIPLE THERAPY' SYMPTOMS

y NO YES

DUAL THERAPY"
4l GLP1-RA
Independent of

glycemic 4l sGLT2i

control, if ———————

@l SGLT2i DUAL INSULIN
Therapy +

MONOTHERAPY'?

: TZD
gl L established Vi DRPAL A o other
v ASCVD or high 20 A SUEWN Agents
v _ risk, CKD 3, or S TRIPLE

asal Insulin
— HFrEF, start LA A SYGLN - A ) Therapy
v’ DPP4i : GLP1-RA or 7 berat
' SGLT2i with A _Basalinsulin
A TJZD i wit
v _AGi proven v Colesevela v/ Colesevelam

efficacy*

A SUGN

v/ Bromocriptine QR

v/ Bromocriptine QR ADD OR INTENSIFY
INSULIN

Refer to Insulin Algorithm

v AGi

v AGi

LEGEND

Few adverse events and/or
possible benefits

A Use with caution
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FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)

N ‘ewell Health

INERTIA REASSESS
INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HF! AND MODIEY:

+ASCVD/Indicators
of High Risk

= —
 ———— |
If further intensification CVOTs If A1C above target : -
is required or patient is I If A1C above target ]
unable to tolerate GLP-1 ¥ ¥ ¢ *
RA and/or SGLT2i, choose [ Continue with addition of other agents as outiined above ] o
agents demonstrating l Iif A1C above target ]
CV benefit and/or safety: —— ¥ ¥ Insulin therapy basal insulin
. (Fatp p:ﬂnorA.mOna [ ' A1C above target ] tf quadruple required, with lowest acquisition cost
perei b ¥4 or SGLTi and/or GLP-1 RA not oR
SV Biran tolerated or contraindicated, use c "
and vice versa' Consider the addition of SU* OR basal insulin: ruwmmmk:::mkof | basedon cost
- TZD? * Choose later generation SU with | J
« DPP-4I Gt oh lower risk of hypoglycemia PREFERABLY
GLP-1RA * Consider basal insulin with lower risk of hypoglycemia® DPP-4i (f not on GLP-1 RA)
= Basal insulin® based on weight neutrality
= SU 7. Proven benefit means it has label indication of ¥
- b 8. Refer to Section 11: Microvascular Compiications and Foot Care If DPP-4i not tolerated or
2. Low dose may be better tolerated though less well studied for CVD effects ‘ s 7 o patient already
ES U-100 oty o o on GLP-1 RA, cautious addition of:
“ ar CV safoty to DPP-4i . low isk of * SU* « TZD? - Basal insulin
priority
L] varies by or no weight-related comorbidities)
o 12. Consider y rogion Insome - . Scat
& in HF and o were on
rolatively cheaper. glucose-towering therapy.
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