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LIST 0 IDENTIFY ' GIVEN A CASE,
diabetes medications that  patients who may benefit  select monitoring
have cardiovascular from SGLT2 inhibitors or parameters for SGLT2
and/or renal benefits. GLP1 receptor agonists. Inhibitors or GLP1

receptor agonists relevant
to cardiac rehabllitation.
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A 67-year-old female with a PMH of diabetes, hypertension, and
hyperlipidemia was recently diagnosed with heart failure with
reduced ejection fraction. Her current medications include
Insulin glargine, lisinopril, rosuvastatin, and PRN
acetaminophen. Which medication may be beneficial to start in
this patient?

A. Metformin

B. Empagliflozin

C. Glipizide

D. Sitagliptin = NOVANT
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Review of Type 2 Diabetes
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NN
Physiology of Type 2 Diabetes
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Medications for Treatment of Diabetes & Metformin
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Medications for Treatment of Diabetes & Metformin
Thiazolidinediones
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Medications for Treatment of Diabetes & Metformin
Thiazolidinediones
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Medications for Treatment of Diabetes & Metformin
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Medications for Treatment of Diabetes & Metformin
Thiazolidinediones
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Medications for Treatment of Diabetes & Metformin
Thiazolidinediones

Sulfonylureas
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Medications Used to
Treat Type 2 Diabetes
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Metformin

Muscle

13

Increase
glucose

uptake in
the
muscles

Decrease
glucose

production
In the liver

Mainstay of
therapy for
patients with
diabetes

* Low risk of hypoglycemia
« Common side effects
* Gl upset including
nausea and vomiting

JOAIT
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Thiazolidinediones (TZDs) Pioglitazone
Rosiglitazone

| « Relatively low risk of hypoglycemia
ncrease * Risk increases when taken Iin

glucose combination with insulin
uptake In « Can cause weight gain

the + Can lead to edema
muscles « Should be AVOIDED in patients with

heart failure

Muscle
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Sulfonylureas

Pancreas

Glipizide
On Beers List — Glimepiride
Should be avoided Glyburide
In older adults
Increase » High risk of hypoglycemia

« Should not be used In

: : combination with insulin
Insulin « Can cause weight gain
from the » Loss of efficacy over time

pancreas » Beta cell function
declines

release of
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DPP4 S.itagli.pti_n
Linagliptin
Iz Saxagliptin
© Alogliptin
g Increase | | _
4 amount of - Relatively low risk of hypoglyc_emla
GLP-1in  Does not cause hypoglycemia when

circulation used alone
* Increased risk of hypoglycemia if used

In combination with insulin
* Because Iinsulin release is glucose
dependent, administration of glucose can
cause further hypoglycemia

Glucose
dependent

_secretion of
insulin » Should not be used in combination with

B NOVANT
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GLP1 Semaglutide
Dulaglutide
Liraglutide
Exenatide

S . Relatively low risk of

© hypoglycemia

% | Delay * Risk increases when taken

ol ¢Icas¢ gastric in combination with insulin

satiety

emptying  Can lead to significant weight
loss

» Patient’s dietary habits may
change after starting this

medication
H NOVANT’
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SGLT2 Inhibitors Canagliflozin

Dapaglifiozin
Empagliflozin

. Ertuglifiozin

@

-

= . .

Yl |ncreased - Low risk of hypoglycemia

excretion « Common side effects
 Urinary tract infections
« Genital yeast infections

of glucose
through
kidneys

B NOVANT
m HEALTH



The Impact of Exercise

on Blood Glucose
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Exercise and Blood Glucose — Patients withOUT Diabetes

20

Body is able to
recognize lowering
glucose levels and stops
releasing insulin to
prevent hypoglycemia

During exercise, the

body uses glucose

In the muscles to

provide energy.
circulation for an
additional energy

source B NOVANT
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Exercising muscles
are also able to pull
glucose from



Exercise and Blood Glucose — Patients WITH Diabetes*

During exercise, the

body uses glucose

In the muscles to

provide energy.
circulation for an
additional energy

source B NOVANT
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Exercising muscles
are also able to pull
glucose from




Exercise and Blood Glucose — Patients WITH Diabetes*

Patients with diabetes who are on
exogenous Insulin or secretagogues
are unable to compensate for lowering
blood glucose due to the medication
that has been administered.
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Evidence for Cardiometabolic

Effect of Diabetes Medications
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Why are we using diabetes medicines in patients without
diabetes?

2007 Meta-Analysis
studying cardiovascular

effects of Avandia DPP4 inhibitors, SGLT2
suggested increased risk iInhibitors, GLP1 agonists
of Ml and CV death approved by FDA

FDA requires new
diabetes drugs to
exclude excess
cardiovascular risk prior
to approval
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I
DPPA4 trials in patients with DM No CV harm and

No CV benefit
2013 Saxagliptin (Onglyza)

* No difference in composite of cardiovascular death, myocardial infarction, or ischemic stroke vs placebo
» More hospitalizations for heart failure in saxagliptin group vs placebo

2013 Alogliptin (Nesina)

* No difference in composite of death from cardiovascular causes, nonfatal myocardial infarction, or nonfatal stroke vs placebo
» Posthoc analysis did not find significant difference in hospitalizations for heart failure between groups

PAONES Sitagliptin (Januvia)

* No difference in first confirmed event of cardiovascular death, nonfatal myocardial infarction, nonfatal stroke, or hospitalization for
unstable angina vs placebo

* No difference in hospitalizations for heart failure between groups

ZAONRS Linagliptin (Tradjenta)

* No difference in time to first occurrence of CV death, nonfatal myocardial infarction, or nonfatal stroke vs placebo

B NOVANT'
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I
GLP1 trials in patients with DM

Liraglutide (Victoza) Semaglutide (Ozempic) Dulaglutide (Trulicity)

* Reduced time to first * Reduced major adverse « Reduced time to first
occurrence of composite cardiovascular outcomes occurrence composite
death from cardiovascular (driven by a reduction in death from cardiovascular
causes, nonfatal nonfatal stroke) causes, nonfatal
myocardial infarction, or myocardial infarction, or
nonfatal stroke nonfatal stroke

B NOVANT
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L
GLP1 trials in patients with DM ASCVD &

renal benefit

Liraglutide (Victoza) Semaglutide (Ozempic) Dulaglutide (Trulicity)

* Reduced time to first * Reduced major adverse * Reduced time to first
occurrence of composite cardiovascular outcomes occurrence composite
death from cardiovascular (driven by a reduction in death from cardiovascular
causes, nonfatal nonfatal stroke) causes, nonfatal
myocardial infarction, or « Lower incidence of new or myocardial infarction, or
nonfatal stroke worsening nephropathy, nonfatal stroke

* Fewer renal events vs driven by lower incidence « Lower incidence of clinical
placebo, driven by lower of persistent microvascular outcomes,
Incidence of new, macroalbuminuria driven by fewer renal
persistent outcomes (significant
macroalbuminuria reduction in development

of macroalbuminuria)
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L
GLP1 trials in patients with DM ASCVD &

renal benefit

Liraglutide (Victoza) Sem~~""ttide / Dulaglutide (Trulicity)

~

 Reduced time to first

aduced time to first

occurrence of compog n rence composite
death from cardiova AddItIOnal analyses Ied from cardiovascular
causes, nonfatal - - 2s, honfatal
myocardial infarg to StUdIeS ShOWIﬂg ardial infarction, or

nonfatal stroke
 Fewer renal eve

al stroke
iIncidence of clinical

significant weight loss

placebo, driven by N patients receiVing jvascular outcomes,
Incidence of new : ven by fewer renal
persistent GLP1 agonlsts outcomes (significant

macroalbuminuria reduction in development

of macroalbuminuria)
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GLP1 trials in patients WITHOUT DM

Semaglutide
(Wegovy)

Liraglutide
(Saxenda)

« Mean weight loss of 8 kg

» 33% of patients lost over
10% of their body weight

« Mean weight loss of 15%
of baseline body weight

« Mean weight loss of 15 kg

Obesity
management
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« Empagliflozin reduced
risk of MACE,
mortality, or HF
hospitalizations

« Canagliflozin reduced
risk of MACE, HF
hospitalizations, or
CV death

» Dapagliflozin reduced
risk of HF
hospitalizations or CV
death

* Ertugliflozin reduced
rates of
hospitalization for HF

— Patients with T2DM
and ASCVD

\_

Patients with T2DM

and CKD

 Canagliflozin reduced
risk of composite of
ESRD, doubling of
creatinine, death from
renal and CV causes

J

 Dapagliflozin reduced
composite of
sustained decline in
eGFR of at lest 50%,
ESRD, or death from
renal or CV causes

* Empagliflozin trial
stopped early due to
clear benefit

Patients with CKD
e (with & without DM)

( Patients with HF

I
SGLT2 trials

HF & renal
benefit

(with & without DM)

* Addition of
dapagliflozin reduced
all-cause mortality
and worsening HF

 Addition of
empagliflozin reduced
composite outcome of
CV death or
hospitalization for HF

G J
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Patient Cases
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Case 1
= SPis a 65-year-old female with a PMH of HFrEF and Type 2 DM

Current Medications

~ " Patient was started on Jardiance 10 mg daily 2 ~ Asprin8lmgdaly
- weeks ago during her visit with the cardiologist, ="'t 2420 mg twice daily

Furosemide 20 mg daily

Metformin 500 mg twice daily
Today she presents for initial visit with cardiac rehab. You wmetoprolol succinate 50 mg daily

discover she does not have a blood glucose meter and
has not been checking her blood sugars. Weight 65 kg
BP 139/89
#1 What things would you want to HR 67
monitor for in this patient? K 4.1
SCr 1.1
#2 What education could you provide this BUN 26
patient regarding her new medication? LT 700

EF 32% 'H




Current Medications

Case 2

RL is a 58-year-old male with a PMH Amiodarone 200 mg daily

of HErEE and Afib Eliquis 5 mg twice daily
Furosemide 40 mg daily

Patient was started on Farxiga 10 mg daily Lisinopril 10 mg daily

1 week ago Metoprolol succinate 50 mg daily

Today he presents to cardiac rehab. He mentions that he does
not understand why his heart doctor started him on Farxiga

: . . : . _ _ Weight 92.5 kg
since his brother takes Farxiga for his diabetes. He is wondering gp 146/87
If he needs to start checking his blood sugar at home. HR 68
K 4.1
#1 What education could you provide SCr 04
the patient about his new medication? S 17
EF 27%
#2 Would you recommend the patient o NOVANT

start checking his blood sugar? m HEALTH



Case 3
2 Aspirin 81 mg daily
.\ MJis a 77-year-old female with a PMH of Lasix 20 mg daily
CAD s/p CABG, T2DM, CKD and obesity Humalog sliding scale
Invokana 300 mg daily
Metoprolol succinate 50 mg daily
The patient was started on Ozempic 0.25 mg Nitroglycerin 0.4 mg PRN chest pain
= % weekly injections to help with weight loss and Rosuvastatin 20 mg daily
blood glucose control. Tresiba 16 units nightly
#1 What other disease states could the patient Weight 95 kg
see benefit in when starting Ozempic? BMI 33 kg/m?
BP 128/50
#2 During rehab sessions, what should the HR 72
patient be monitored for as she starts this SCr 1.2
new medication? Alc 7.8% (previously 9.0%)
B NOVANT
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A 67-year-old female with a PMH of diabetes, hypertension, and
hyperlipidemia was recently diagnosed with heart failure with
reduced ejection fraction. Her current medications include
Insulin glargine, lisinopril, rosuvastatin, and PRN
acetaminophen. Which medication may be beneficial to start in
this patient?

A. Metformin
C. Glipizide
D. Sitagliptin = NOVANT
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