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Learning Objectives

At the completion of this activity, the participant will be able to:

1) Explain the cardiac and potential renal benefits of GLP1ra
agents

2) Listthe cardiac and renal benefits of SGLT2i agents

3) Recognize different work flow models where pharmacists can be
Involved in outpatient care



Epidemiology

* In 2021, diabetes was the eighth leading cause of
death in the United States

* Individuals with diabetes have a 13-14 year-shorter
life span compared to those without diabetes

* Men and women older than 40 years old with eGFR
>60 have >20 year-shorter life expectancy
compared to those with CKD stage4

Swamy S, et al. J Clin MeD. 2023 Nov 8;12(22):6984.
Ndumele CE, et al. Circulation. 2023 Nov 14;148(20):1606-
1635.



CDC 2023: Top Conditions Leading to
Mortality

Data in this table is from time period:Year/Month: 2023 (provisional); UCD - 15 Leading Causes of Death: 52 categories selected

UCD - 15 Leading Causes of Death § =® Deaths 4§ z Population 4§ 4 Crude Rate Per 100,000 4§
#Diseases of heart (100-109,111,113,120-151) 674,773 333,287,557 202.5
#Malignant neoplasms (C00-C97) 012,227 333,287,557 183.7
#Cerebrovascular diseases (160-169) 162,190 333,287,557 48.7
#Chronic lower respiratory diseases (140-147) 144,703 333,287,557 43.4
#Accidents (unintentional injuries) (V01-X59,Y85-Y86) 141,253 333,287,557 42.4
#Alzheimer disease (G30) 113,951 333,287,557 34.2
#Diabetes mellitus (E10-E14) 94,507 333,287,557 28.4
#Nephritis, nephrotic syndrome and nephrosis (NOO-N07,N17-N19,N25-N27) 55,107 333,287,557 16.5
#Chronic liver disease and cirrhosis (K70,K73-K74) 51,852 333,287,557 15.6
#COVID-19 (U07.1) 49,659 333,287,557 14.9
#Influenza and pneumonia (J109-118) 44,705 333,287,557 13.4
#Essential hypertension and hypertensive renal disease (110,I12,I15) 42,222 333,287,557 12.7
#Septicemia (A40-A41) 41,515 333,287,557 12.5
#Parkinson disease (G20-G21) 40,148 333,287,557 12.0
#Intentional self-harm (suicide) (*U03,X60-X84,Y87.0) 31,451 333,287,557 9.4




Cardiovascular-Kidney-Metabolic (CKM)
Syndrome

* CKMis a health disorder connected to the presence of obesity,
diabetes, chronic kidney disease, and cardiovascular disease

* CKM includes those with existing CVD and those at risk for CVD

* Similar to the staging of heart failure and CKD, CKM also is staged
based on risk factor stratification and underlying comorbid
conditions

Ndumele CE, et al. Circulation. 2023 Nov 14;148(20):1606-1635.



CKM Stages

Stage 0 — No Risk factors

Stage 1 — Excess or Dysfunctional adiposity

Stage 2 - Metabolic risk factors and CKD

Stage 3 — Subclinical CVD in CKM Syndrome

Stage 4- Clinical CVD in CKM Syndrome

Ndumele CE, et al. Circulation. 2023 Nov 14;148(20):1606-1635.



Stages of Cardiovascular-Kidney-Metabolic
Syndrome

‘ Abbreviations: AR indicates atrial fibrllation; ASCVD, atheexlerotic cordiovasculor disease; CHD, coronaey heart disease; CKD, chronic tiginey disease: CKM,
cardiovascular-kidney metabolic; CVD, cordiovasculer disease; HF, heart fallure, KDIGC, Kidrey Disecse improving Global Outcomes; and PAD, pecipheral artory disecse
v m'-‘ :f,:‘_ﬂ' L rta  (Codormncia Uadrey Metobods Meat™ A Peudeaad Adeury Foore e Amerron Meart Assooction. 001 Carurotes 4

Ndumele CE, et al. Circulation. 2023 Nov 14;148(20):1606-1635.



CKD Definition and Scales of lllness

* CKD is defined as
abnormalities of
kidney structure or
function, present for
>3 months, with

implications for
health

e CKD is classified
based on cause, GFR
category (G1-G5),
and Albuminuria
category (A1-A3)

Persistent albuminuria categories
Description and range

G4 Severely decreased

A1 A2 A3
Prognosis of CKD by GFR and Normal to mildly ~ Moderately Severely
albuminuria categories: KDIGO 2012 increased increased increased
<30 mg/g 30-300mg/lg  >300 mg/g
<3mg/mmol  3-30 mg/mmol >30 mg/mmol
_ G1 Normal or high 290
E
Ro G2 Midydecreased  60-89
r i
ES Mildly to
ye]
E g Gla moderately decreased S
wn S
o 2 Moderately to
S5 0% ol doveased 9044 -
g3
90
o
[
(4]

G5 Kidney failure

Green: low risk (if no other markers of kidney disease, no CKD); yellow: moderately increased risk; orange: high
risk; red: very high risk.



Clinical Guidelines: ADA 2024, KDIGO 2022, 2022
AHA/ACC/HFSA



Pharmacologic Approaches to Glycemic Treatment:

of Care in Diabetes—2024

USE OF GLUCOSE-LOWERING MEDICATIONS IN THE MANAGEMENT OF TYPE 2 DIABETES

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

Goal: Cardiorenal Risk Reduction in High-Risk Individuals 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 mare additional
CVD (e.g., MI, stroke, any

revascularization procedure).

Variably included: conditions
such as transient ischemic
altack, unstable angina,
ampurtation, symptomatic
or asymptomatic coranary

artery disease.

hypertension, smoking,
dyslipidemia, or albuminuria)

+ASCVD/Indicators of High Risk

GLP-1RA" with proven SGLT2i¢ with proven
CVD benefit - CVD benefit

« For patients on a GLP-1 RA, consider adding SG6LT2i with
proven CVD benefit or vice versa
= TIDA

risk factars (including obesity,

+HF

Current or prior

symptoms
of HF with

documented
HFrEF or HFpEF

S6LTZi*
with proven
HF benefit
in this
population

v

+CKD
€GFR <60 mL/min per 1.73 m? OR
albuminuria {ACR 23,0 mg/mmol
[30 mg/g]). These measurements
may vary over time; thus, a repeat
measure is required to decument CKD.

+CKD (on maximally tolerated dose
of ACEi/ARB)

PREFERABLY
SGLT2 with primary evidence of
reducing CKD progressian
Use SBLTZi in peaple with an eGFR
=20 mUimin per 1.73 m’; once initiated

should be continued until initiation
of dialysis or transplantation

GLP-1 RA with proven CVD benefit if
SELT2i not tolerated or contraindicated

If A1C above target, for patients on
SGLTZi, consider incorporating a
GLP-1 RA or vice versa

If additional cardiorenal risk reduction or glycemic lowering needed

Glycemic Management: Choose
approaches that provide the
efficacy to achieve goals:
Metformin OR Agent(s) including
COMBINATION therapy that provide
adequate EFFICACY to achieve
and mainlain treatment goals
Prioritize avoidance of hypoglycemia in
higherisk individuals
[ |

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

Dulaglutide (high dase),
Semaglutide, Tirzepatide
Insulin
Combinatian Oral, Combination
Injectable (GLP-1 RA/Insulin)
High:

GLP-1 RA (not listed above), Metformin,
SGLT2i, Sulfonylurea, TZ0
Intermediate:

DPP-i

d

> ST ———————

Achievement and Maintenance of
Weight Management Goals:

[ Set individualized weight management goals }

General lifestyle advice: Intensive evidence-
medical nutrition based structured

therapyleating patterns/ weight management
physical activity program

Consider medication Consider metabolic
for weight loss surgery

When choosing glucose-lowering therapies:
Consider regimen with high-ta-very-high dual

glucose and weight efficacy

Efficacy for weight loss
Very High:
Semaglutide, Tirzepatide
High:
Dulaglutide, Liraglutide
Intermediate:
GLP-1 RA (not listed above), SOLTZi
Neutral:
DPP-&i, Metformin

) 2

If A1C above target

{

Standards



ADA 2024 Standards of Medical Care:
Emphasis in Cardio-Renal Protection

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

+ASCVD! +Indicators of high risk +HF

Defined differently across While definitions vary, most
CVOTs but all included comprise 255 years of age
individuals with established with two or more additional
CVD (e.g., MI, stroke, any risk factors (including obesity,
revascularization procedure). hypertension, smoking,
Variably included: conditions dyslipidemia, or albuminuria)
such as transient ischemic
attack, unstable angina,
amputation, symptomatic
or asymptomatic coronary
artery disease.

Current or prior
symptoms
of HF with

documented

HFrEF or HFpEF

SGLTZiY PREFERABLY
with proven SGLT2i® with primary evidence of
HF benefit reducing CKD progression

+ASCVD/Indicators of High Risk in this

population

If A1C above target

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

GLP-1 RA® with proven (3l  SGLTZi? with proven should be continued until initiation
CVD benefit - CVD benefit of dialysis or transplantation

+CKD

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

may vary over time; thus, a repeat
measure is required to document CKD.

+CKD (on maximally tolerated dose

of ACEi/ARB)

Use SGLTZi in people with an eGFR
220 mL/min per 1.73 m’; ance initiated

GLP-1 RA with proven CVD henefit if
SGLT2i not tolerated or contraindicated

If A1C above target, for patients an
SGLT2i, consider incorporating a
GLP-1 RA or vice versa




KDIGO 2022 CLINICAL PRACTICE GUIDELINE FOR DIABETES

MANAGEMENT IN CKD

LA

Lifestyle
Healthy diet Physical activity
SGLT2i Metformin
First-line {Initiate eGFR 220; (if eGFR =30)
drug therapy continue until dialysis %
or transplant}

B9

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

5 GLP-1 RA if needed to
A‘d: -; mnz‘ achieve individualized
risk-base glycemic target
therapy

ol

Other glucose-lowering
drugs if needed to
achleve individualized
glycemic target

5

%,

Smoking cessation

RAS inhibitor at maximum
tolerated dose {if HTN*)

% 9 Q¢

Nonsteroidal MRA” if
ACR 230 mg/g
{23 mg/mmol] and
‘normal potassium

B9

|

v
Dihydropyridine CCB
and/or diuretic* if
needed to achieve
individualized
BP target

v
Steroidal MRA if
needed for resistant
hypertension
if eGFR 245

@{g»

Weight management

Regular
risk factor
reassessment
(every 3-6
months)

Moderate- or
high-intensity statin

@&

| |

v v

Antiplatelet Ezetimibe, PCSK9i,
agent for or icosapent ethyl if
clinical ASCVD indicated based on

% ASCVD risk and lipids

@

T2D only

All patients
{(TIDand T2D)



KDIGO 2022 Clinical Practice for Diabetes: Emphasis in
Cardio-Renal Protection

summary of recommendation statements and practice points s

L7 W 9
Lifestyle mﬁf‘ ﬁ @ ' C

Healthy diet Physical activity Smoking cessation Weight management

SGLTZi Metformin RAS inhibitor at maximum Moderate- or
First-line (Initiate eGFR =20; (if eGFR =30) tolerated dose (if HTN®) high-intensity statin

e LBG & QU B
B9 @



KDIGO 2022 Clinical Practice for Diabetes: Emphasis in
Cardio-Renal Protection

1.3. Sodium—glucose cotransporter-2 inhibitors (SGLT2i)

Recommendation 1.3.1: We recommend treating patients with type 2 diabetes (T2D), CKD, and an eGFR 220 ml/
min per 1.73 m? with an SGLT2i (1A).

Practice Point 1.3.1: The recommendation for SGLT2i is for kidney and cardiovascular protection and SGLT2i have been
shown to have safety and benefit in CKD patients, even for those without T2D. Thus, if patients are
already being treated with other glucose-lowering agents, an SGLT2i can be added to the current
treatment regimen (Figure 6).

Practice Point 1.3.2: The choice of an SGLT2i should prioritize agents with documented kidney or cardiovascular benefits
and take eGFR into account.

Practice Point 1.3.3: It is reasonable to withhold SGLT2i during times of prolonged fasting, surgery, or critical medical
illness (when patients may be at greater risk for ketosis).



2022 AHA/ACC/HFSA Guidelines: Emphasis

In Cardio-Renal Protection

Treatment of HFpEF

SGLT2i
(2a)

'

Symptomatic HF with
LVEF 250%

Value Statement:
Intermediate Value
(A)

In patients with symptomatic chronic HFrEF,
SGLT2i are recommended to reduce hospital-
ization for HF and cardiovascular mortality, irre-
spective of the presence of type 2 diabetes."?

In patients with symptomatic chronic HFrEF,
SGLT2i therapy provides intermediate eco-
nomic value.®#




Comprehensive Guideline Directed Medical
Therapy

* Therapy based on glycemic, hemodynamic and lipid concerns:
* RAS inhibitor at maximally tolerated dose
e Statin therapy
e SGLT2i if eGFR = 20 ml/min/1.72 m?2
* GLP1-RA

e Further Considerations:
* Nonsteroidal MRA if ACR =30 mg/g and normal potassium



Sodium-Glucose Cotransporter 2 (SGLT2) Inhibitors



Review of Physiology

* Two main sodium-
glucose
cotransporters: SGLT1
and SGLT2

* SGLT2: exclusively in
renal tissue

* Majorroleis
reabsorption

SGLT2 inhibitors

\

¢ 52/S3 segment of
proximal tubule
SGLT2

(~10% reabsorption)

(—2
y

51 segment of

e SGLT1: renal, (-50% resbsormtion)
Intestine, heart, and
skeletal

* Major role is intestinal
absorption




Review of Physiology

SGLT2 Pathophysiology
* Renalreabsorption
increases to a maximum of
240 mg/dL
 Upregulation of SGLT2
expression in proximal
tubule
* Increased energy
expenditure from
reabsorption

SGLT2 Normal Physiology
* Renalreabsorptionto a
maximum of 180-200 mg/dL

* Limited protein expression

Persistent
Hyperglycemia

Bailey CJ, Day C, Bellary S. Renal Protection with SGLT2 Inhibitors: Effects in Acute and
Chronic Kidney Disease. Curr Diab Rep. 2022;22(1):39-52. d0i:10.1007/s11892-021-01442-z



Sodium Glucose Cotransporter 2 Inhibitors:
Mechanism of Action

* Direct inhibition of
the SGLT2 protein
located in the
proximal tubule of
the nephron

* Inhibition leads to
reabsorption
targeting a blood
glucose ~80 mg/dL

SGLT2is and renal protection: from biological mechanisms to clinical benefits

Mechanism of action

Reduction in Intraglomerular
pressure

1 Afferentvasoconstriction

| Glomerular Hyperfiltration

Neurohormonal Improvement
|Intrarenal RAAS activity
| SNS activity

Reductionin Inflammation/Fibrosis

| Inflammation biomarkers
| Fibrosis biomarkers

Renal metabolismHypoxia
reduction

| Solute transport

| Oxygen demand

}

CLINICAL EFFECT

GFR preservation

|Blood Pressure

| Tubular/ Glomerulardamage
| Albuminuria

IschemlcRenaI damage
1 Hb/Hematocrit

RENAL PROTECTION

Fonseca-Correa JI, et al. Front Med (Lausanne). 2021;8:777861.
Leoncini G, et al. Int J Mol Sci. 2021 Apr 23;22(9):4441.




Sodium Glucose Cotransporter 2 Inhibitors:
Immediate Benefits

Immediate Effects Secondary Effects

Glycosuria Improvements in
albuminuria

A1C improvement Weight loss and lipid
metabolism

Natriuresis Improved renal oxygen
delivery and
consumption

Fonseca-Correa JI, et al. Front Med (Lausanne). 2021;8:777861.



Sodium Glucose Cotransporter 2 Inhibitors:
Side Effects

Common Severe

Genital mycotic Ketoacidosis
infections
Urinary tract infections Volume depletion
Increased urination Fournier’s Gangrene

Padda IS, Mahtani AU, Parmar M. Sodium-Glucose Transport Protein 2 (SGLT2) Inhibitors. [Updated 2023 Jun 3]. In:
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2023 Jan



Sodium Glucose Cotransporter 2 Inhibitors:
Side Effects

Lower limb amputation

* |ncreased risk associated with:
* Peripheral vascular disease

* Neuropathy
* History of diabetic foot ulcer

* Canconsider holding SGLT2i during foot
ulcers/limb infections
 Canagliflozin and ertugliflozin more associated

with amputation

Padda IS, Mahtani AU, Parmar M. Sodium-Glucose Transport Protein 2 (SGLT2) Inhibitors. [Updated 2023 Jun 3]. In:
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2023 Jan



Sodium Glucose Cotransporter 2 Inhibitors:
Products on the Market

Renal benefit Cardiac Benefit

Canagliflozin v v
(Invokana)

Dapagliflozin (Farxiga) v v
Empagliflozin v v

(Jardiance)
Ertugliflozin (Steglarto)

Bexagliflozin
(Brenzavvy)

Sotagliflozin (Inpefa) v



Sodium Glucose Cotransporter 2 Inhibitors:
Cardiac Benefits

Canagliflzoin (Invokana)

Dapagliflozin (Farxiga)

Empagagliflozin (Jardiance)

26



EMPA-REG OUTCOME Trial - Empagliflozin in
T2DM

* Purpose: To demonstrate cardiovascular safety

* Population:

* T2DM with cardiovascular disease
* GFR>30 mL/min

* Primary outcome: composite death from
cardiovascular cause, nonfatal MIl, nonfatal stroke

* Secondary outcome: composite of the primary
outcome plus hospitalization for unstable angina

Zinman B, et al. N Engl J Med. (2015) 373:2117-28.



7020 patients were
enrolled and
followed for 3
years

Clinical benefits
seen within 6
months therapy
start

EMPA-REG OUTCOME Trial - Empagliflozin

A Primary Outcome

B Death from Cardiovascular Causes

20+ 99 Placebo
= P
g Placebo g ,
E Y 5
o Hazard ratio, 0.8§ (?5.02% Cl, 0.74-0.99) — o 6 Hazard ratio, 0.62 (95% Cl, 0.49-0.77) Empagliflozin
= P=0.04 for superiority Empagliflozin £ 54 P<0.001
T 109 3 .
] 2
s o
g g 3
® 54 ®
a a 249
14
O T T T T T T T 1 0 T T T T T T T 1
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
Month Month
No. at Risk No. at Risk
Empagliflozin 4687 4580 4455 4328 3851 2821 2359 1534 370 Empagliflozin 4687 4651 4608 4556 4128 3079 2617 1722 414
Placebo 2333 2256 2194 2112 1875 1380 1161 741 166 Placebo 2333 2303 2280 2243 2012 1503 1281 825 177
C Death from Any Cause D Hospitalization for Heart Failure
155 79 Placebo
Placebo
3 g
£ £
o 104 § 57
i Hazard ratio, 0.68 (95% Cl, 0.57-0.82) & Hazard ratio, 0.65 (95% Cl, 0.50-0.85)
= P<0.001 Empagliflozin £ 47 P=0.002 Empagliflozin
H 3
2 a 34
< 5 <
Q o
= s 2
© I
o -8
14
0 T T T T T T T 1 0 T T T T T T T 1
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
Month Month
No. at Risk No. at Risk
Empagliflozin 4687 4651 4608 4556 4128 3079 2617 1722 414 Empagliflozin 4687 4614 4523 4427 3988 2950 2487 1634 395
pag pag
Placebo 2333 2303 2280 2243 2012 1503 1281 825 177 Placebo 2333 2271 2226 2173 1932 1424 1202 775 168

Zinman B, et al. N Engl J Med. (2015) 373:2117-28.
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EMPA-REG OUTCOME Trial -

Empagliflozin

Table 1. Primary and Secondary Cardiovascular Outcomes.

dial infarction, or nonfatal stroke: primary
outcome*

Noninferiority

Superiority

cardial infarction, nonfatal stroke, or hospi-
talization for unstable angina: key secondary

Noninferiority

Superiority

From any cause 194 (8.3)

From cardiovascular causes 137 (5.9)
Fatal or nonfatal myocardial infarction excluding 126 (5.4)

silent mvocardial infarction

Placebo Empagliflozin Hazard Ratio
Outcome (N=2333) (N=4687) (95% Cl) P Value
rate/1000 rate/1000
no. (%) patient-yr  no. (%) patient-yr

Death from cardiovascular causes, nonfatal myocar- 282 (12.1)

Death from cardiovascular causes, nonfatal myo- 333 (14.3)

439 490 (10.5)  37.4  0.86 (0.74-0.99)

<0.001F
0.04
525 599 (12.8) 464  0.89 (0.78-1.01)

286 269 (5.7) 19.4  0.68 (0.57-0.82) <0.001
202 172 (3.7) 124 0.62 (0.49-0.77) <0.001
193 223 (4.8) 16.8  0.87 (0.70-1.09) 0.23

Zinman B, et al. N Engl J Med. (2015) 373:2117-28.
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SGLT2- Kidney Outcome Trials

- CREEDENCE DAPA-CKD EMPA-KIDNEY

Study
Population

N

Primary
Endpoint

Key
Secondary
Endpoints

Type 2 DM

=4 weeks stable on ACE-
i/ARB therapy

eGFR: 230-90

UACR: >300-=5000

N=4401

Composite:

*ESKD

*Doubling of sCr from
baseline

*Renal/CV death

*CV death or HF hosp.
*CV death, MI, or stroke
*HF hosp.

*ESKD, doubling of sCr,
renal death

With or without diabetes

=4 weeks stable on ACE-i/ARB
therapy

eGFR: =25-75

UACR: 2200-<5000

N=4304

Composite:

*>50% eGFR decrease
*ESKD

*Renal/CV death

*>50% eGFR decrease, ESKD,
Renal Death

*CV death or HF hosp.
*All-cause Death

With or without diabetes

Stable on ACE-i/ARB therapy

eGFR: 220-45
OR
eGFR: 245-90

UACR: 2200

N=6009

Composite:

*ESKD

*eGFR <10

*>240% eGFR decrease
*Renal/CV death

*CV death or HF hosp.
*All-cause hosp.
*All-cause death



' Consideration of SGLT2 inhibitor |

[

Type 2 Diabetes Mellitus: If eGFR > 60 ml/min per 1.73 m®

consider decreasing insulin by 10%—20% or decreasing

sulfonylurea dose in collaboration with Endocrinologist if
HbA1c <7% or history of hypoglycemia

—
Assess Volume Status and
Blood Pressure
i 1
! Euvolemic/Hypervolemic | ' Hypovolemic |

Start SGLT2 inhibitor (empagliflozin 10 mg,
dapagliflozin 10 mg, canagliflozin 100 mg,
ertuglifiozin 5 mg daily)

Continue baseline ACE Inhibitor/ARB/ARNI/MRA in
most patients. In normotensive, euvolemic patient s

consider decreasing loop diuretic by 20%-50% and up- Start SiLuIF%IIQr?‘II ibcltor when
titrate as required

' "Sick Day" Counselling |

Follow-up bloodwork (electrolytes, bicarbonate,
reatinine) as per local guidelines in 1 mo—3 mos?*

Decrease blood pressure medications,
reduce diuretic agents 20%—30%, and/or
liberalize fluid intake

Expect up to 30% increase >30% increase in

serum creatinine

in serum creatinine

Re-assess blood pressure and volume status,
and consider reducing diuretics, liberalizing
fluid intake, or holding SGLT2 inhibitor

Yau K, et al. Kidney Int Rep. 2022 May 5;7(7):1463-1476.



Learning Question

VP is a 63 y/o female with stage 3b CKD. Other conditions include HTN, hyperlipidemia, and pre-DM. Current

medications include atorvastatin 80mg qd, amlodipine 2.5mg qd, Lisinopril 20mg. The decision is made to start the
patient on empagliflozin 10mg once dalily.

Baseline labs: eGFR: 44 ml/min/1.73 m2, sCr: 1.33 mg/dL, UACR 350 mcg/mg.
Patient returns for a 1 month follow up and reports no significant adverse events.
Follow up labs show, eGFR: 34 ml/min/1.73 m2, sCr: 1.67 mg/dL.

What is the most appropriate therapy recommendation for this patient?

A) Discontinue empagliflozin 10mg due to worsening kidney function

B) Continue empagliflozin 10mg and continue to monitor symptoms and lab work
Increase empagliflozin to 25mg

Discontinue empagliflozin 10mg and start dapagliflozin 10mg



Incretin Based Therapies

33



Incretin Effect

* Oral glucose administration leads to greater stimulation of insulin
secretory responses than does intravenous administration,
despite a matched elevation in plasma glucose concentrations.

* The incretin effect is reported in individuals with normal oral
glucose tolerance, however in individuals with diabetes it is
reduced or may be absent



Incretin Hormones — Glucose-Like

Peptide 1 (GLP-1)
* GLP-1

* Peptide hormone
released from

gastrointestinal L cells
upon nutrient ingestion.

* GLP-1 effects upon
binding to the GLP1-R
include:

* Glucose-dependent
insulin secretion from
pancreatic B cells

* Inhibition of glucagon
release from pancreatic
acells

* The prolongation of
gastric emptying

f Cardioprotection
tHeart rate

$Coagulation
+ Natriuresis
1 Diuresis

¥ Albuminuria

Heart

¥ Blood pressure
¥ Atherosclerosis

Blood
Vessel

Stomach

— $Gastric
¥ Body weight emptying
4 Neuroprotection IEL Liver

1 Aversive responses

¥ Inflammation

{Steatosis

o
Indirectly in 505 .
Alpha cell | | B S YInflammation
g Ky SR 8
many tissues 4 Glucagon et 1Glucose
secretion
Beta cell Delta cell

tinsulin secretion  $somatostatin
4Insulin biosynthesis  secretion
+Apoptosis

Marx N, et al. Circulation. 2022 Dec 13;146(24):1882-1894.




Incretin Hormones - Glucose-dependent insulinotropic
polypeptide (GIP)

* GIP

* Under hyperglycemic conditions, glucose-dependent insulinotropic
polypeptide stimulates the release of insulin, thereby lowering glucagon
levels

* Under euglycemic or hypoglycemic conditions, glucagon levels are
increased.

* GIP-R are abundant in adipose tissue

* GIP enhances both the postprandial lipid-buffering capacity of white adipose tissue
and the sensitivity of adipose tissue to insulin, which may prevent ectopic fat
deposition.



Incretin Therapies Mechanism of
Action

Unknown Food intake *
effects Satiety +
GIPR Apetite *
expression
Unknown Numerous
effects effects
* Insulin Insulin +
+ Glucagon | Glucagon +
* Somatostatin Somatostatin *
Gastric Gastric *
emptying "‘j, emptying
* Acid secretior);’;i-’f,_/ Acid secretion *
GIP A Hexose Slower transit GLE-1 '« [EEE

—>
K cells M

absorption M

Unknown
effects

Unknown
Sdarte \ Vasodilatation

* Lipoprotein lipase
Preadipocite

Natriuresis 4

differentiation Browning?
+ Weight gain

Osteoblast

function . Stability

+ Bone formation



Incretin hormone therapy:
Contraindications/adverse Effects

* Contraindications:
* Personal or family history of medullary thyroid carcinoma (MTC)

* Personal history of multiple endocrine neoplasia type || (MEN-2)

e Common adverse effects:

* Gastrointestinal

* Fatigue

* Headache
 Severe adverse effects:

* Pancreatitis
Worsening diabetic retinopathy
Acute kidney injury
Gallbladder disease
Hypersensitivity reactions



Incretin-Based Pharmacologic Therapies: Major Adverse
Cardiovascular Event (MACE) Benefits

Lixisenatide (ELIXA)

e Significantly reduced the risk of MACE

e Significantly reduced the risk of MACE

Exenatide (EXSCEL)

Albiglutide (HARMONY)

e Significantly reduced the risk of MACE

Semaglutide (PIONEER-6)

Efpeglenatide (Amplitude-0O)

Marx N, et al. Circulation. 2022 Dec 13;146(24):1882-1894.
Ferhatbegovi¢ L, et al. Front Clin Diabetes Healthc. 2023 Dec 8:4:1293926.



GLP1 Clinical Trials Review:
SUSTAIN-6 and REWIND



SUSTAIN-6 Trial — Semaglutide in T2DM

* Purpose: To compare the risk of MACE between once-weekly
Injectable semaglutide compared to placebo when used with
standard of care treatments for diabetes and cardiovascular
disease.

* Population:
* T2DM with cardiovascular disease, CKD stage 3, OR CHF

* Primary outcome: Time to occurrence of MACE - A three-part
composite outcome which included cardiovascular death, non-
fatal myocardial infarction and non-fatal stroke



SUSTAIN-6 Trial — Semaglutide in T2DM

Table 2. Primary and Secondary Cardiovascular and Microvascular Outcomes.
Semaglutide Placebo Hazard Ratio
Outcome (N=1648) (N=1649) (95% ClI)* P Value
no./100 no./100
no. (%) person-yr no. (%) person-yr
Primary composite outcomef 108 (6.6) 3.24 146 (8.9) 4.44 0.74 (0.58-0.95)  <0.001 for
noninferiority;
0.02 for
superiority
Expanded composite outcomex 199 (12.1) 6.17 264 (16.0) 8.36 0.74 (0.62-0.89) 0.002
All-cause death, nonfatal myocardial 122 (7.4) 3.66 158 (9.6) 4.81 0.77 (0.61-0.97) 0.03
infarction, or nonfatal stroke

Death

From any cause 62 (3.8) 1.82 60 (3.6) 1.76 1.05 (0.74-1.50) 0.79

From cardiovascular cause 44 (2.7) 1.29 46 (2.8) 1.35 0.98 (0.65-1.48) 0.92
Nonfatal myocardial infarction 47 (2.9) 1.40 64 (3.9) 1.92 0.74 (0.51-1.08) 0.12
Nonfatal stroke 27 (1.6) 0.80 44 (2.7) 1.31 0.61 (0.38-0.99) 0.04
Hospitalization for unstable angina 22 (1.3) 0.65 27 (1.6) 0.80 0.82 (0.47-1.44) 0.49

pectoris

Revascularization 83 (5.0) 2.50 126 (7.6) 3.85 0.65 (0.50-0.86) 0.003
Hospitalization for heart failure 59 (3.6) 1.76 54 (3.3) 1.61 1.11 (0.77-1.61) 0.57
Retinopathy complications§ 50 (3.0) 1.49 29 (1.8) 0.86 1.76 (1.11-2.78) 0.02
New or worsening nephropathy¥] 62 (3.8) 1.86 100 (6.1) 3.06 0.64 (0.46-0.88) 0.005




SUSTAIN-6 Trial - Semaglutide in T2DM

A Primary Outcome B Nonfatal Myocardial Infarction
100+ 100+
a0 109 Hazard ratio, 0.74 (95% Cl, 0.58-0.95) | B 59 Hazard ratio, 0.74 (95% Cl, 0.51-1.08)
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Semaglutide 1648 1630 1619 1606 1593 1572 1558 Semaglutide 1643 1634 1627 1617 1607 1589 1579




REWIND - Dulaglutide in T2DM

* Purpose: To compare the risk of MACE between once-
weekly injectable dulaglutide compared to placebo
when used with standard of care treatments for
diabetes and cardiovascular disease.

* Population:

* T2DM with a history of a cardiovascular event or cardiac risk
factors

* Primary outcome: first occurrence of composite death
frorr;(cardlovascular cause, nonfatal Ml, nonfatal
stroke



REWIND - Dulaglutide in T2DM

Dulaglutide (n=4949) Placebo (n=4952) Hazard ratio p
(95% CI) value
Number of Incidence rate (number of events per ~ Number of Incidence rate (number of events per
patients (%) 100 person-years) patients (%) 100 person-years)
Primary composite outcome 594 (12-0%) 2.35 663 (13-4%) 2-66 0-88(0-79-0-99) * 0-026
Myocardial infarction 972 (A.R%) 0-87 231 (47%) 0-91 0:96 (0-79-1-15) 063
View full size
Non-fatal myocardial infarction /205 (4-1%) 0-80 212 (4-3%) 0-84 0-96(0-79-1-16) 0-65
Fatal myocardial infarction 26 (0:5%) 0.10 20 (0-4%) 0-08 1.29(0.72-2.30) 040
Stroke 158 (3-2%) 0-61 205 (4-1%) 0-81 0:76 (0-62-0-94)  0-010
Non-fatal stroke 135 (2.7%) 0-52 175 (3-5%) 0-69 0.76 (0-61-0-95)  0-017
Fatal stroke 26 (0-5%) 0-10 33 (0-7%) 0-13 078 (0-47-1-30)  0-34
Cardiovascular death T 317 (6:4%) 1.22 346 (7-0%) 1-34 0.91 (0-78-1-06) 021
Non-cardiovascular death 219 (4-4%) 0-84 246 (5-0%) 0-95 0-88(0-73-1-06) 0-18

All-cause death 536 (10-8%) 2.06 592 (12-0%) 2:29 090 (0-80-1-01)  0-067



REWIND - Dulaglutide in T2DM

A Composite cardiovascular outcome B Cardiovascular death
18 — Placebo 7 HR=0-91(95% Cl 0-78-1-06)
—— Dulaglutide p=021
15- E
= 121 -
2 97 =
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: o ]
S
34 HR 0-88 (95% C1 0-79-0-99) 7]
p=0.026
0 T T T T T 1 T T T T T 1
1 2 3 4 5 6 0 1 2 3 4 5 6

Number at risk

Placebo 4952 4791 4625 4437 4275 3575 742 4952 4854 4748 4617 4499 3813 802
Dulaglutide 4949 4815 4670 4521 4369 3686 741 4949 4866 4773 4663 4556 3887 807

C Non-fatal myocardial infarction D Non-fatal stroke
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Time since randomisation (years) Time since randomisation (years)

Number at risk
Placebo 4952 4819 4680 4518 4372 3672 766 4952 4826 4692 4534 4396 3710 777
Dulaglutide 4949 4833 4705 4574 4443 3772 767 4949 4847 4736 4606 4476 3796 776



FLOW (Kidney outcome trial)- Semaglutide in

DKD

Purpose: to demonstrate if once weekly semaglutide can reduce
progression of CKD in patients with T2DM
Population:
* T2DM with CKD defined as:
* eGFR:=50-75
* UACR: >300-=5000
OR
* eGFR: 225-50
* UACR:>100-=5000

grimﬁry outcome: composite ESKD, =50 eGFR decline, and renal/CV
eat

Secondary outcome: Annual rate of change of eGFR, Time to first
occurrence of 3-point MACE, Time to occurrence of all-cause death

Rossing P, et al. Nephrol Dial Transplant. 2023 Aug 31;38(9):2041-2051.



FLOW- Semaglutide in DKD

* Trial halted in October of 2023 due to early efficacy data

* March 2024 Novonordisk published a press release stating:
“The trial achieved its primary endpoint by demonstrating a
statistically significant and superior reduction in kidney disease
progression as well as cardiovascular and kidney death of 24% for
people treated with semaglutide 1.0 mg compared to placebo”

* Full trial publication still pending



Learning Question

* Which of the following is a contraindication for the use of GLP1a
based medication
a) History of medullary thyroid carcinoma
) History of acute kidney injury
) History of diabetic retinopathy
) History of gallbladder disease

o O T



Learning Question

Which of the following outcomes are not assessed in the composite
MACE score?

a) Cardiovascular death

b) Non-fatal Stroke

c) Non-fatal Ml
)

d) Hospitalization for heart failure



Learning Question

Which of the following GLP1 based medications was not shown to
have improvements in MACE through a clinical trial?

a) Liraglutide

b) Semaglutide

c) Dulaglutide
)

d) Lixisenatide



Kerendia (Finerenone)



Finerenone: Mechanism of Action

* FDA indication

 Toreduce the risk of
sustained eGFR decline,
ESRD, CV death, non-fatal
Ml, and hospitalization for
HF in adult patients with
CKD associated with T2DM

* Non-steroidal
mineralocorticoid receptor
antagonist (ns-MRA)

* Inhibits MR-mediated
sodium reabsorption

* Inhibits MR overexpression

e Selective for heart/blood
vessel/ kidney MRs

Aldosterone .
Finerenone

Transcription of regulatlons of:
Fibrosis T

Hypertrophy 1 —  Kidney Disease

Oxidative stress T
Vascular Dysfunction |  Inflammation T — [Gar Dicades

Hypertension Nitric oxide |

Ravid JD, et al. Curr Cardiol Rep. 2022 Oct;24(10):1251-1259.
Bakris GL, et al. N Engl J Med. 2020 Dec 3;383(23):2219-2229.



Contraindications/Adverse reactions

e Contraindications

 Patients with adrenal
insufficiency

 Concomitant use with strong
CYP3A4 inhibitors

e Use notrecommended in
patients with eGFR <25

* Adverse Effects
* Hyperkalemia

* Hypotension
* Hyponatremia

N
s T;_-o /=0
W\ ' < \ {
Hy| } | H /-\ \—/
Py \n :" H-\ » HN =N
i ? 07 N NN L/
O-_'.:' .NCH] 0 H
Spironolactone Eplerenone Finerenone

Aldosterone

MR: Mineralocorticoid
receptor

Basolateral
membrane

Na'/K* ATPase

expression i
—r oW
Aldosterone + MR
Aldosterone rece ptor

antagonists

Antimineralocorticoid mechanism of action Retrieved from:
https://commons.wikimedia.org/wiki/File:Antimineralocorticoid_mechanism_of_action.

png



Finerenone (Kerendia) Clinical
Trials Review: FIDELIO-DKD and
FIGARO-DKD



Trial Protocol/Inclusion Criteria
* All patients were to have a

serum potassium <4.8

mEq/L at screening and be Inclusion
receiving standard of care UACR 30-300 UACR of 30 to <
background therapy eGFR25t0<75 300 and an eGFR
* Maximally tolerated labeled  and diabetic of 25 to 90
dose of ACEi or ARB retinopathy
* Kerendia initial dose: UACRof2300  UACR=300and
* eGFR of 25to <60 >
mL/min/1.73 m2 10 mg anil ;ag eGFRof25 aneGFR=60
once daily 1

« eGFR=60 mL/min/1.73 m?:
20 mg once daily in patients
with an)

* The dose of Kerendia could
be titrated during the study,
with a target dose of 20 mg
daily.

Bakris GL, et al. N Engl J Med. 2020 Dec 3;383(23):2219-2229.
Filippatos G, et al. JACC Heart Fail. 2022 Nov;10(11):860-870.



FIDELIO-DKD:

Efficacy Outcomes

Outcome

Primary composite outcome
Kidney failure
End-stage kidney disease

Sustained decrease in eGFR
to <15 ml/min/1.73 m?2

Sustained decrease of =40% in eGFR
from baseline

Death from renal causes
Key secondary composite outcome
Death from cardiovascular causes
Nonfatal myocardial infarction
Nonfatal stroke
Hospitalization for heart failure
Death from any cause
Hospitalization for any cause
Secondary composite kidney outcome

Sustained decrease of =57% in eGFR
from baseline

Finerenone Placebo Finerenone Placebo

(N=2833) (N=2841) (N=2833) (N=2841) Hazard Ratio (95% Cl) P Value
no. of patients with no. of patients with event
event (%) per 100 patient-yr
504 (17.8) 600 (21.1) 7.59 9.08 —0— 0.82 (0.73-0.93)  0.001
208 (7.3) 235 (8.3) 2.99 3:39 —] 0.87 (0.72-1.05) —
119 (42) 139 (4.9) 1.60 187 — 0.86 (0.67-1.10)  —
167 (5.9) 199 (7.0) 2.40 2.87 —— 0.82 (0.67-1.01) —
479 (16.9) 577 (20.3) 721 8.73 —— 081 (0.72-0.92)  —
2 (<0.1) 2 (<0.1) — — — —
367 (13.0) 420 (14.8) 5:01 5.92 —il— 0.86 (0.75-0.99)  0.03
128 (4.5) 150 (5.3) 1.69 1.99 —— 0.86 (0.68-1.08) —
70 25) 87 (3.1) 0.94 117 s i) 0.80 (0.58-1.09) —
90 3.2) 87 (3.1) 1.21 1.18 ' I 1.03 (0.76-1.38) —
139 (4.9) 162 (5.7) 1.89 221 —— 0.86 (0.68-1.08)  —
219 (7.7) 244 (8.6) 2.90 3.23 —O— 0.90 (0.75-1.07)  —
1263 (44.6) 1321 (46.5)  22.56 23.87 T 0.95 (0.88-1.02) —
252 (8.9) 326 (11.5) 3.64 4.74 — 0.76 (0.65-0.90)  —
167 (5.9) 245 (8.6) 2.41 354 —@— 0.68 (0.55-0.82) —
[ J 1
0.50 1.00 2.00

gy o
-€ L

Finerenone Better  Placebo Better

Bakris GL, et al. N Engl J Med. 2020 Dec 3;383(23):2219-2229.




FIGARO-DKD: Efficacy Outcomes

Outcome

Primary composite outcome
Death from cardiovascular causes
Nonfatal myocardial infarction
Nonfatal stroke
Hospitalization for heart failure

Kidney composite outcome with
=40% decrease in eGFR

Kidney failure
End-stage kidney disease

Sustained decrease in eGFR of
<15 ml/min/1.73 m?

Sustained =40% decrease in eGFR
from baseline

Death from renal causes
Hospitalization for any cause
Death from any cause

Kidney composite outcome with
=57% decrease in eGFR

Sustained 257% decrease in eGFR
from baseline

Finerenone
(N=3686)

194 (5.3)
103 (2.8)
108 (2.9)
117 3.2)
350 (9.5)

46 (1.2)
32(0.9)
28 (0.8)

338 (9.2)

0

1573 (42.7)

333 (9.0)
108 (2.9)

90 (2.4)

Placebo
(N=3666)

no. of patients with event (%)
458 (12.4)

519 (14.2)
214 (5.8)
102 (2.8)
111 (3.0)
163 (4.4)
395 (10.8)

62 (1.7)
49 (1.3)
38 (1.0)

385 (10.5)
2(0.)
1605 (43.8)

370 (10.1)
139 (3.9)

116 (3.2)

Finerenone  Placebo
(N=3686) (N=3666)
no. of patients with event

per 100 patient-yr
3.87 4.45
1.56 1.74
0.85 0.85
0.89 0.92
0.96 1.36
315 3.58
0.40 0.54
0.26 0.40
0.24 0.33
3.04 3.49
16.9 17.5
2.68 3.01
0.95 1.23
0.79 1.02

Hazard Ratio (95% Cl)

Finerenone Better

P Value

0.87 (0.76-0.98) 0.03
0.90 (0.74-1.09) =
0.99 (0.76-1.31) =
0.97 (0.74-1.26) =
0.71 (0.56-0.90) —
0.87 (0.76-1.01) =

0.72 (0.49-1.05) =
0.64 (0.41-0.995) =
0.71 (0.43-1.16) =

0.87 (0.75-1.00) —

0.97 (0.90-1.04) =
0.89 (0.77-1.04) —
0.7 (0.60-0.99) =

0.76 (0.58-1.00) —

2.00




FIGARO-DKD: Primary Composite Outcome

A Primary Composite Outcome
100+ 20+
90- Hazard ratio, 0.87 (95% Cl, 0.76-0.98)
P=0.03
304 154 Placebo
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Months to First Event
No. at Risk
Placebo 3666 3577 3479 3389 3267 2730 2125 1657 1076 585
Finerenone 3686 3600 3517 3427 3320 2781 2184 1712 1093 598




0.82 0.001
0.73-0.93

0.86 0.034 0.87 0.026
0.75-0.99 0.76-0.98




Finerenone Practical Ap

KERENDIA once-daily dosing can be an integral part of your

treatment strategy*®

@ Measure serum potassium to determine if KERENDIA is appropriate!**
If serum potassium =4.8 mEq/L @ KERENDIA can be initiated

@ Initiation of Kerendia can be considered

If serum potassium >4.8 to 5.0 mEq/L*

If serum potassium >5.0 mEq/L ® Do not initiate KERENDIA

*KEREMDIA may be considered with additional serum potassium monitoring within the first 4 weeks based on clinical judgment and serum potass

@

Measure eGFR to determine the appropriate starting dose of KERENDIA"

260 mL/min/1.73 m*

) ) Initiate 20-mg starting dose
The recommended target daily dose of KERENDIA is 20 mg

P

225 to <60 mL/min/1.73 m? Initiate 10-mg starting dose

-
S

<25 mL/min/1.73 m* Initiation not recommended

Mot act,

Regularly monitor serum potassium to adjust doses appropriately®*!

* Initiation of treatment
+ Restarting treatment
* Dose adjustment

Serum potassium must be
remeasured 4 weeks after:

onal petassium manitering within the frst £ weeks hased en dinical judgment

lication

Dose adjustment®®

Current serum potassium

(mEg/L) Current KERENDIA dose

— RS ST e ‘
Increase to or maintain 20 mg once daily
>4.8-5.5 Maintain current dose ]
5.5 Withhold treatment
>3. Restart at 10 mg once daily when [K+] is 5.0 mEq/L

If eGFR has decreased by more than 30% compared to previous measurement, maintain 10-mg dose.

Kerendia Retrieved from: https://www.kerendiahcp.com/about-kerendia/dosing



Learning Question

BD is a 68 y/o male with stage 3b CKD. Other conditions include HTN,
Hyperlipidemia, and controlled DM. Current medications include
atorvastatin 40mg qd,, lisinopril 40mg, metformin 1000mg bid,
dapagliflozin 10mg. Pertinent baseline labs: eGFR: 44, sCr: 1.33 UACR:
350 mcg/mg K+: 4.7. The decision is made to initiate finerenone. What
would be the most appropriate starting dose for this patient?

A) Do notinitiate finerenone as it is currently contraindicated due to
potassium level

B) Initiate finerenone 20mg qd
C) Initiate finerenone 10mg qd

D) Dé) not initiate finerenone as it is currently contraindicated due to
eGFR



Pharmacist Role In Care: Nephrology and
Cardiovascular clinic

* Collaborative Practice Agreements
* Individualized CPA agreements are composed for each of our specialist
clinics
* Prescribe and titrate medication doses
* More frequent follow up

* Comprehensive medication review
* Appropriateness of dosing for renal/liver function
* Review medication list for more effective agents
* Provide detailed interpretation for drug-drug interactions

e Medication access



Pharmacist Role In Care: Endocrinology clinic

* Scheduled patient appointments under a collaborative practice

agreement (CPA)
* Emphasis in diabetes technology: CGM and insulin pump management
* New medication starts and adjustments
* |n office billing opportunities



Medication Access

* Benefits Investigation and Education
* Type of plan
* Where to fill
* Formulary Preferences

* Cost navigation
* Deductible
* Donut Hole

* Appropriate utilization of financial assistance
 Copay cards
* Free trials
* Patient Assistance Programs

* Pharmacist to pharmacist problem solving
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