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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) List the 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



Cardiovascular-Kidney-Metabolic (CKM) 
Syndrome
• CKM is 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. 



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



CKD Definition and Scales of Illness
• CKD is defined as 

abnormalities of 
kidney structure or 
function, present for 
>3 months, with 
implications for 
health

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



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



Pharmacologic Approaches to Glycemic Treatment: Standards 
of Care in Diabetes—2024 



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



KDIGO 2022 CLINICAL PRACTICE GUIDELINE FOR DIABETES 
MANAGEMENT IN CKD



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



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



2022 AHA/ACC/HFSA Guidelines: Emphasis 
in Cardio-Renal Protection 



Comprehensive Guideline Directed Medical 
Therapy
• Therapy based on glycemic, hemodynamic and lipid concerns: 

• RAS inhibitor at maximally tolerated dose

• Statin therapy 

• SGLT2i if eGFR ≥ 20 ml/min/1.72 m2

• GLP1-RA 

• 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
• Major role is 

reabsorption

• SGLT1: renal, 
intestine, heart, and 
skeletal
• Major role is intestinal 

absorption 



Review of Physiology 

Persistent
Hyperglycemia 

SGLT2 Pathophysiology
• Renal reabsorption 

increases to a maximum of 
240 mg/dL

• Upregulation of SGLT2 
expression in proximal 

tubule 
• Increased energy 

expenditure from 
reabsorption   

SGLT2 Normal Physiology
• Renal reabsorption to a 
maximum of 180-200 mg/dL

• Limited protein expression  

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. doi: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 

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

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

Immediate Effects Secondary Effects

Glycosuria Improvements in 
albuminuria

A1C improvement Weight loss and lipid 
metabolism

Natriuresis Improved renal oxygen 
delivery and 

consumption



Sodium Glucose Cotransporter 2 Inhibitors: 
Side Effects

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

Common Severe 

Genital mycotic 
infections

Ketoacidosis 

Urinary tract infections Volume depletion

Increased urination Fournier’s Gangrene



Sodium Glucose Cotransporter 2 Inhibitors: 
Side Effects

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

• Lower limb amputation 
• Increased risk associated with: 

• Peripheral vascular disease
• Neuropathy
• History of diabetic foot ulcer

• Can consider holding SGLT2i during foot 
ulcers/limb infections

• Canagliflozin and ertugliflozin more associated 
with amputation



Sodium Glucose Cotransporter 2 Inhibitors: 
Products on the Market

Medication Renal benefit Cardiac Benefit

Canagliflozin 
(Invokana)

Dapagliflozin (Farxiga)

Empagliflozin 
(Jardiance)

Ertugliflozin (Steglarto)

Bexagliflozin  
(Brenzavvy)

Sotagliflozin (Inpefa)



Sodium Glucose Cotransporter 2 Inhibitors: 
Cardiac Benefits 
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Canagliflzoin (Invokana)

Dapagliflozin (Farxiga)

Empagagliflozin (Jardiance)



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 MI, 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. 



EMPA-REG OUTCOME Trial - Empagliflozin
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• 7020 patients were 
enrolled and 
followed for 3 
years

• Clinical benefits 
seen within 6 
months therapy 
start

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



EMPA-REG OUTCOME Trial - 
Empagliflozin

29Zinman B, et al. N Engl J Med. (2015) 373:2117–28. 



SGLT2- Kidney Outcome Trials
CREEDENCE DAPA-CKD EMPA-KIDNEY

Study 
Population

Type 2 DM
≥4 weeks stable on ACE-
i/ARB therapy
eGFR: ≥30-90
UACR: >300-≤5000

With or without diabetes
≥4 weeks stable on ACE-i/ARB 
therapy
eGFR: ≥25-75
UACR: ≥200-≤5000

With or without diabetes
Stable on ACE-i/ARB therapy
eGFR: ≥20-45

OR
eGFR: ≥45-90
UACR: ≥200

N N=4401 N=4304 N=6009

Primary 
Endpoint

Composite:
•ESKD
•Doubling of sCr from 
baseline
•Renal/CV death

Composite:
•≥50% eGFR decrease
•ESKD
•Renal/CV death

Composite:
•ESKD
•eGFR ≤10
•≥40% eGFR decrease
•Renal/CV death

Key 
Secondary 
Endpoints

•CV death or HF hosp.
•CV death, MI, or stroke
•HF hosp.
•ESKD, doubling of sCr, 
renal death

•≥50% eGFR decrease, ESKD, 
Renal Death
•CV death or HF hosp.
•All-cause Death

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



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 daily. 

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
C) Increase empagliflozin to 25mg
D) 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 β cells

•  Inhibition of glucagon 
release from pancreatic 
α cells

• The prolongation of 
gastric emptying

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

37



Incretin hormone therapy: 
Contraindications/adverse Effects
• Contraindications:

• Personal or family history of medullary thyroid carcinoma (MTC)
• Personal history of multiple endocrine neoplasia type II (MEN-2)

• 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)

• Significantly reduced the risk of MACELiraglutide (LEADER)

• Significantly reduced the risk of MACESemaglutide (SUSTAIN 6)

Exenatide (EXSCEL)

Albiglutide (HARMONY)

• Significantly reduced the risk of MACEDulaglutide (REWIND)

Semaglutide (PIONEER-6)

Efpeglenatide (Amplitude-O)

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



SUSTAIN-6 Trial – Semaglutide in T2DM



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 

from cardiovascular cause, nonfatal MI, nonfatal 
stroke



REWIND – Dulaglutide in T2DM
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REWIND – Dulaglutide in T2DM
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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: ≥25-50
• UACR: >100-≤5000

• Primary outcome: composite ESKD, ≥50 eGFR decline, and renal/CV 
death 

• 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
b) History of acute kidney injury
c) History of diabetic retinopathy
d) History of gallbladder disease 



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 MI
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

• To reduce the risk of 
sustained eGFR decline, 
ESRD, CV death, non-fatal 
MI, 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

• Selective for heart/blood 
vessel/ kidney MRs

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

• Contraindications
• Patients with adrenal 

insufficiency
• Concomitant use with strong 

CYP3A4 inhibitors
• Use not recommended in 

patients with eGFR <25

• Adverse Effects
• Hyperkalemia
• Hypotension
• Hyponatremia

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 
receiving standard of care 
background therapy
• Maximally tolerated labeled 

dose of ACEi or ARB
• Kerendia initial dose:

• eGFR of 25 to <60 
mL/min/1.73 m2: 10 mg 
once daily

• eGFR ≥60 mL/min/1.73 m2: 
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.

FIDELIO-DKD FIGARO-DKD

Inclusion

UACR 30-300
eGFR 25 to <75 
and diabetic 
retinopathy

UACR of 30 to < 
300 and an eGFR 
of 25 to 90

UACR of ≥ 300 
and an eGFR of 25 
to < 75

UACR ≥ 300 and 
an eGFR ≥ 60

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

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



FIGARO-DKD: Efficacy Outcomes

B Pitt et al. N Engl J Med 2021;385:2252-2263.



FIGARO-DKD: Primary Composite Outcome

B Pitt et al. N Engl J Med 2021;385:2252-2263.



FIDELIO-DKD FIGARO-DKD
Kerendia
N=2833

Placebo
N=2841

Treatment Effect
Kerendia / Placebo

Kerendia
N=3686

Placebo
N=3666

Treatment Effect
Kerendia / Placebo

Time-to-event 
Endpoints

Event Rate 
(100 pt-yr)

Event Rate 
(100 pt-yr)

HR
(95% CI)

p-value Event Rate (100 
pt-yr)

Event Rate (100 
pt-yr)

HR
(95% CI)

p-value

Composite of 
kidney failure, 
sustained eGFR 
decline ≥40% or 
renal death

7.6 9.1 0.82
0.73-0.93

0.001 3.2 3.6 0.87
0.76-1.01

-

Kidney failure 3.0 3.4 0.87
0.72-1.05

- 0.4 0.5 0.72
0.49-1.05

-

Sustained eGFR 
decline ≥40%

7.2 8.7 0.81
0.72-0.92

- 3.0 3.5 0.87
0.75->1.00

-

Renal death - - - - - - - -
Composite of CV 
death, non-fatal 
MI, non-fatal 
stroke or 
hospitalization for 
heart failure

5.1 5.9 0.86
0.75-0.99

0.034 3.9 4.5 0.87
0.76-0.98

0.026



Finerenone Practical Application

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 not initiate finerenone as it is currently contraindicated due to 

potassium level
B) Initiate finerenone 20mg qd
C) Initiate finerenone 10mg qd 
D) Do 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
• 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 
• In 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



References
• Swamy S, Noor SM, Mathew RO. Cardiovascular Disease in Diabetes and Chronic Kidney Disease. J Clin MeD. 2023 Nov 8;12(22):6984.

• Kannel W.B., McGee D.L. Diabetes and Cardiovascular Disease. The Framingham Study. JAMA. 1979;241:2035–2038.

• Ndumele CE, Rangaswami J, Chow SL, Neeland IJ, Tuttle KR, et al. Cardiovascular-Kidney-Metabolic Health: A Presidential Advisory From the American 
Heart Association. Circulation. 2023 Nov 14;148(20):1606-1635. Epub 2023 Oct 9.

• Marx N, Husain M, Lehrke M, Verma S, Sattar N. GLP-1 Receptor Agonists for the Reduction of Atherosclerotic Cardiovascular Risk in Patients With Type 2 
Diabetes Circulation. 2022 Dec 13;146(24):1882-1894. Epub 2022 Dec 12.

• Nauck MA, Meier JJ. The incretin effect in healthy individuals and those with type 2 diabetes: physiology, pathophysiology, and response to therapeutic 
interventions. Lancet Diabetes Endocrinol. 2016 Jun;4(6):525-36.

• Ferhatbegović L, Mršić D, Macić-Džanković A. The benefits of GLP1 receptors in cardiovascular diseases. Front Clin Diabetes Healthc. 2023 Dec 
8:4:1293926.

• Perkovic V, Jardine MJ, Neal B, Bompoint S, Heerspink HJL, Charytan DM, Edwards R, Agarwal R, Bakris G, Bull S, Cannon CP, Capuano G, Chu PL, de 
Zeeuw D, Greene T, Levin A, Pollock C, Wheeler DC, Yavin Y, Zhang H, Zinman B, Meininger G, Brenner BM, Mahaffey KW; CREDENCE Trial Investigators. 
Canagliflozin and Renal Outcomes in Type 2 Diabetes and Nephropathy. N Engl J Med. 2019 Jun 13;380(24):2295-2306. doi: 10.1056/NEJMoa1811744. 
Epub 2019 Apr 14. PMID: 30990260.

• Heerspink HJL, Stefánsson BV, Correa-Rotter R, Chertow GM, Greene T, Hou FF, Mann JFE, McMurray JJV, Lindberg M, Rossing P, Sjöström CD, Toto RD, 
Langkilde AM, Wheeler DC; DAPA-CKD Trial Committees and Investigators. Dapagliflozin in Patients with Chronic Kidney Disease. N Engl J Med. 2020 Oct 
8;383(15):1436-1446. doi: 10.1056/NEJMoa2024816. Epub 2020 Sep 24. PMID: 32970396.

• The EMPA-KIDNEY Collaborative Group; Herrington WG, Staplin N, Wanner C, Green JB, Hauske SJ, Emberson JR, Preiss D, Judge P, Mayne KJ, Ng SYA, 
Sammons E, Zhu D, Hill M, Stevens W, Wallendszus K, Brenner S, Cheung AK, Liu ZH, Li J, Hooi LS, Liu W, Kadowaki T, Nangaku M, Levin A, Cherney D, 
Maggioni AP, Pontremoli R, Deo R, Goto S, Rossello X, Tuttle KR, Steubl D, Petrini M, Massey D, Eilbracht J, Brueckmann M, Landray MJ, Baigent C, Haynes 
R. Empagliflozin in Patients with Chronic Kidney Disease. N Engl J Med. 2023 Jan 12;388(2):117-127. doi: 10.1056/NEJMoa2204233. Epub 2022 Nov 4. 
PMID: 36331190; PMCID: PMC7614055.

• Rossing P, Baeres FMM, Bakris G, Bosch-Traberg H, Gislum M, Gough SCL, Idorn T, Lawson J, Mahaffey KW, Mann JFE, Mersebach H, Perkovic V, Tuttle K, 
Pratley R. The rationale, design and baseline data of FLOW, a kidney outcomes trial with once-weekly semaglutide in people with type 2 diabetes and 
chronic kidney disease. Nephrol Dial Transplant. 2023 Aug 31;38(9):2041-2051. doi: 10.1093/ndt/gfad009. Erratum in: Nephrol Dial Transplant. 2023 Nov 
30;: PMID: 36651820; PMCID: PMC10469096.



References (Cont.)
• Bakris GL, Agarwal R, Anker SD, Pitt B, Ruilope LM, Rossing P, et al. Effect of Finerenone on Chronic Kidney Disease Outcomes in 

Type 2 Diabetes. N Engl J Med. 2020 Dec 3;383(23):2219-2229.

• Filippatos G, Anker SD, Pitt B, Rossing P, Joseph A, Kolkhof P, et al. Finerenone and Heart Failure Outcomes by Kidney 
Function/Albuminuria in Chronic Kidney Disease and Diabetes. JACC Heart Fail. 2022 Nov;10(11):860-870. Epub 2022 Oct 12.

• Pitt B, Filippatos G, Agarwal R, Anker SD, Bakris GL, Rossing P, et al. Cardiovascular Events with Finerenone in Kidney Disease and 
Type 2 Diabetes. N Engl J Med. 2021 Dec 9;385(24):2252-2263. Epub 2021 Aug 28.

• Leoncini G, Russo E, Bussalino E, Barnini C, Viazzi F, Pontremoli R. SGLT2is and Renal Protection: From Biological Mechanisms to 
Real-World Clinical Benefits. Int J Mol Sci. 2021 Apr 23;22(9):4441. doi: 10.3390/ijms22094441. PMID: 33922865; PMCID: 
PMC8122991.

• Yau K, Dharia A, Alrowiyti I, Cherney DZI. Prescribing SGLT2 Inhibitors in Patients With CKD: Expanding Indications and Practical 
Considerations. Kidney Int Rep. 2022 May 5;7(7):1463-1476. doi: 10.1016/j.ekir.2022.04.094. PMID: 35812300; PMCID: 
PMC9263228.

• Ravid, J.D., Laffin, L.J. Effects of Finerenone, a Novel Nonsteroidal Mineralocorticoid Receptor Antagonist, on Cardiovascular 
Disease, Chronic Kidney Disease, and Blood Pressure. Curr Cardiol Rep 24, 1251–1259 (2022).

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

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



Need More Information?

Brayden Dunn, PharmD, BCPS:  
Brayden.Dunn2@UHHospitals.org

Ebne Rafi, PharmD, BCACP:
Ebne.Rafi@UHHospitals.Org

Matthew Nennstiel, PharmD: Matthew.Nennstiel@UHHospitals.Org
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