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Learning Objectives
• Describe the spectrum of cardiovascular and renal disease overlap

• Review the optimal management of CKMS disease

•Explore considerations relevant to inpatient medicine
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Cardiorenal Syndrome
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CKD and Cardiovascular Health
Major amplifier of cardiovascular risk

and vice versa

• Proinflammatory state
• Increased vascular calcifications

Increased CVD, CHF risk Decreased perfusion

RAAS activation
Fluid retention

Increased
CKD risk





Rates of Heart Failure with Preserved Ejection Fraction in CKD.
CJASN 19(7): 911-913. July 2024





"Non-Hemodynamic Pathways"

A Synopsis of the Evidence for the Science and Clinical Management of Cardiovascular-
Kidney-Metabolic (CKM) Syndrome



What is CKMS?



A Synopsis of the Evidence for the Science and Clinical Management of Cardiovascular-
Kidney-Metabolic (CKM) Syndrome



What is CKMS?
“CKM syndrome includes both individuals at risk for CVD due to the presence of metabolic risk 
factors, CKD, or both and individuals with existing CVD that is potentially related to or 
complicates metabolic risk factors or CKD.”



What do we do with these ideas?





• Lifestyle modification

• 4 Pillars of Pharmacotherapy

 RAAS Inhibition
 SGLT-2 inhibitors
 Nonsteroidal MRAs
 GLP-1 agonists

• Addressing Comorbidities

CKMS Treatment



Pharmacotherapy

RAAS blockade

SGLT-2 inhibitors



Pillar 1



Pillar 2



Initiation
Earlier is better

Effect of Renin-Angiotensin System Blockade in Patients With Severe Renal Insufficiency and Heart Failure.
Int J Cardiol 266:180-186, September 2018



Challenges
• Hyperkalemia
• AKI
• GFR decline
• Infection

• Hospitalization/Illness
• Surgery
• Contrast
• Cost



Discontinuation

JASN 36(1) 87-98, January 2025Mayo Clin Proc 2019; 94 :2220–9



Estimated Effect of Restarting Renin-Angiotensin System Inhibitors after Discontinuation on Kidney Outcomes and Mortality
JASN 35 (10): 1391-1401, October 2024



AKI Management

Contemporary Management of Severe Acute Kidney Injury and Refractory Cardiorenal Syndrome: JACC Council Perspectives
JACC 76 (9): 1084-1101, September 2020



RAAS blockade
Discontinue for: 
• “Severe AKI”
• Hemodynamic instability
• Hypovolemia

Consider continuing:
•“Mild AKI”
• Cardiorenal picture, HFrEF indication



SGLT-2 inhibitors
Discontinue for: 
• “Severe illness”
• Fasting, etc.

Consider continuing:
• HFrEF indication



Acute Kidney Injury
When to resume?

“As soon as such episodes have resolved”



Acute Kidney Injury
When to resume?

• Prior to discharge
• When follow-up, monitoring is feasible 
• When strongly indicated



eGFR Decline vs AKI?



eGFR Decline?

Initial decline (dip) in estimated glomerular filtration rate after initiation of dapagliflozin in patients with heart failure and reduced ejection fraction: insights from DAPA-HF
Effects of enalapril on mortal-ity in severe congestive heart failure: results of the Cooperative North Scandinavian Enalapril Survival Study (CONSENSUS). 



eGFR Decline



GFR Considerations

• SGLT-2i initiation? • RAAS blockade?



GFR Considerations

• SGLT-2i continuation? • RAAS blockade?

Renin–Angiotensin System Inhibition in Advanced Chronic Kidney Disease.
NEJM 387: 2021-2023, 2022.



Hyperkalemia

• Definitions:

• >5.0?
• >5.5?
• >6.0?
• >6.5?



1. Avoid concurrent K+ raising drugs

2. Dietary counseling

3. Optimize acidosis

4. Optimize medication regimen

5. Consider K binders

6. Discontinue RAAS blockade

Step-wise management

KDIGO 2024



Arch Intern Med. 2009;169(9):832–842



Step-wise management



Diet

Kidney Nutrition Institute



Potassium Binders



Withholding

• Pre-operative? • Pre-contrast?

• RAAS blockade: It depends 
• SGLT-2 inhibitors: 3-4 days

• Probably not



Take Home Points

• Remember the spectrum of metabolic illness and CKMS

• Long-term benefits of proven therapies for renal and CV outcomes

• Hospitalization represents a key opportunity to optimize medical regimen



Questions, Comments?



Key References
• Drug stewardship for RAS inhibitors and SGLT2 inhibitors in chronic kidney disease: 

stay on, restart. Nephrol Dial Transplant, 2026, Vol. 41, No. 7
• Contemporary Management of Severe Acute Kidney Injury and Refractory 

Cardiorenal Syndrome: JACC Council Perspectives. JACC 76 (9): 1084-1101, 
September 2020

• Sodium-Glucose Cotransporter-2 Inhibitor and Glucagon-Like Peptide-1 Receptor 
Agonist Discontinuation in Patients with CKD. JASN 36(1) 87-98, January 2025

• Discontinuation of Angiotensin Converting Enzyme Inhibitors and Angiotensin 
Receptor Blockers in Chronic Kidney Disease. Mayo Clin Proc 2019; 94 :2220–9

• Renin–Angiotensin System Inhibition in Advanced Chronic Kidney Disease. NEJM 
387: 2021-2023, 2022.

• Estimated Effect of Restarting Renin-Angiotensin System Inhibitors after 
Discontinuation on Kidney Outcomes and Mortality. JASN 35 (10): 1391-1401, 
October 2024


	Cardiorenal Syndrome and CKMS: �Beyond Diuretics
	Financial Disclosures
	Learning Objectives
	Cardiorenal Syndrome
	Slide Number 5
	CKD and Cardiovascular Health
	Slide Number 7
	Slide Number 8
	Slide Number 9
	"Non-Hemodynamic Pathways"
	What is CKMS?
	Slide Number 12
	What is CKMS?
	What do we do with these ideas?
	Slide Number 15
	CKMS Treatment
	Pharmacotherapy
	Pillar 1
	Pillar 2
	Initiation
	Challenges
	Discontinuation
	Slide Number 23
	AKI Management
	RAAS blockade
	SGLT-2 inhibitors
	Acute Kidney Injury
	Acute Kidney Injury
	eGFR Decline vs AKI?
	eGFR Decline?
	eGFR Decline
	GFR Considerations
	GFR Considerations
	Hyperkalemia
	Step-wise management
	Slide Number 36
	Step-wise management
	Diet
	Potassium Binders
	Withholding
	Take Home Points
	Questions, Comments?
	Key References

