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Balancing patients with 
Diabetes and CKD



Objectives

• Epidemiology of diabetic kidney disease

• Review of treatment of diabetic kidney disease

• Overlap of benefits with medications for CKD and hyperglycemia 

• Advantages and cautions for use of SGLT-2 inhibitors

• Introduction to finerenone, a new MRA



Epidemiology of Diabetic Kidney Disease 
(DKD)
• Occurs in 20-40% of patients with diabetes 

• DKD is the leading cause of ESRD in the U.S.

• Presence markedly increases cardiovascular risk and 
healthcare costs 

• Typically develops after diabetes duration of 10 years in type 1 
diabetes, but may be present at diagnosis of type 2 diabetes



Treatment of Diabetic Kidney Disease

• Optimize glucose control 

• Optimize blood pressure control and reduce variability

• Use medications with proven benefits for kidney disease

• Quit smoking/weight loss

• Improve lipids



+  Kidney Disease Outcomes Quality Initiative (K/DOQI GUIDELINES)



CKD screening and diagnosis for people 
living with diabetes
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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).
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Overcoming barriers to 
management of CKD in 
patients with diabetes
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Glucose-lowering 
efficacy is reduced 
with SGLT2i as eGFR 
declines, but kidney 
and cardiovascular 
benefits are 
preserved.
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SGLT2 inhibitors
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From: SGLT-2 Inhibitors: A New Mechanism for Glycemic Control 

Clin Diabetes. 2014;32(1):4-11. doi:10.2337/diaclin.32.1.4

Renal glucose handling. In healthy individuals, the vast majority of the glucose filtered by the kidney is reabsorbed by SGLT-2 in the S1 and S2 
segments of the proximal convoluted tubule, and the remaining glucose is reabsorbed by SGLT-1 in the S3 segment.20

Figure Legend:



Advantages of SGLT-2 Inhibitors

• Improve hyperglycemia (A1c reduction of 0.5-0.8%)
• Weight loss 

• Loss of glucose in urine and glucose-induced osmotic diuresis 
• Reduce blood pressure
• Improve diabetes related co-morbidities

• Delay progression of chronic kidney disease
• Reduce cardiovascular events – cardiovascular death, heart failure 

hospitalization, nonfatal myocardial infarction, or nonfatal stroke



Delay 
Progression of 

DKD

Benefit: ASCVD Benefit: HF

Empagliflozin Yes Yes Yes
Canagliflozin Yes Yes Yes 
Dapagliflozin Yes No Yes
Ertugliflozin No No Yes



Cardiovascular Outcomes Trials (renal effects were secondary outcomes):
- EMPA-REG – “empagliflozin reduced the risk of incident or worsening nephropathy (a composite of 

progression to UACR >300 mg/g Cr, doubling of serum creatinine, ESRD, or death from ESRD) by 
39% and the risk of doubling of serum creatinine accompanied by eGFR ≤45 mL/min/1.73 m2 by 44%”

- CANVAS – “canagliflozin reduced the risk of progression of albuminuria by 27% and the risk of 
reduction in eGFR, ESRD, or death from ESRD by 40%”

Primary Renal Outcome in patients with CKD:
- CREDENCE – Treatment with canagliflozin (vs. placebo) resulted in 32% risk reduction for development 

of ESRD. 30% reduction in development of chronic dialysis, kidney transplant, or eGFR < 15; as well as 
doubling of serum creatinine, renal death, or cardiovascular death. 

- DAPA-CKD – Treatment with dapagliflozin resulted in reduction in time to first occurrence of > 50% 
sustained decline in eGFR, reaching ESRD, cardiovascular death, or renal death. 



Renal Effects of SGLT-2 Inhibitors 

• Slow eGFR loss through reduction of…
• renal tubular glucose reabsorption
• weight
• systemic blood pressure
• intraglomerular pressure
• albuminuria

• As well as mechanisms that appear independent of glycemia
• Reduce oxidative stress in the kidney and decrease inflammatory 

factors in the kidney 



**SGLT2 inhibitors have less glycemic benefit in patients with more severe kidney disease at initiation**

Available Doses Adjustment for Renal Function Hyperglycemia DKD

Empagliflozi
n (Jardiance)

10 mg once daily
25 mg once daily

eGFR > 30: No adjustment
eGFR < 30: Do not initiate. Benefits have 
been seen in DKD and HF w/ eGFR > 20 no 
adjustment
eGFR < 20 not defined

10 mg once daily -> 
increase to 25 mg/day if 
needed to achieve 
glycemic goals 

10 mg 
once daily

Canagliflozin 
(Invokana)

100 mg once 
daily 
300 mg once 
daily

eGFR > 60: No adjustment
eGFR 30 to < 60: 100 mg once daily
eGFR < 25-30: Do not initiate. Can continue 
if urinary albumin > 300 and patient 
already on treatment. 

100 mg/day -> increase to 
300 mg/day if need to 
achieve glycemic goals 

100 mg 
once daily

Dapagliflozi
n (Farxiga)

5 mg once daily
10 mg once daily

eGFR > 45: No adjustment
eGFR < 45: Do not initiate for glycemic 
control; no adjustment for DKD or HF
eGFR < 25: Do not initiate for DKD or HF, 
but can continue if on treatment

5 mg/day -> increase to 
10 mg/day if need to 
achieve glycemic goals

10 mg 
once daily

Ertugliflozin 
(Steglatro)

5 mg once daily
15 mg once daily

eGFR > 45: No adjustment
eGFR < 45: Use not recommended 

5 mg/day -> increase to 
15 mg/day if needed to 
achieve glycemic goals 

N/A

While the glucose-lowering effects of SGLT2 inhibitors are blunted with eGFR <45 mL/min/1.73 m2, the renal and cardiovascular benefits were still seen down to eGFR levels 
of 25 mL/min/1.73 m2 with no significant change in glucose



Potential Adverse Effects 

• Hypoglycemia
• Reduce dose of insulin, sulfonylurea, meglitinides 

• Volume depletion
• Encourage Hydration 
• Monitor BP

• Genito-urinary Infections
• Diabetic Ketoacidosis

• “Euglycemic DKA”
• Use in T1DM, ketosis-prone T2DM

• Amputations/Fractures
• Observed with use of Canagliflozin in the CANVAS trial.



Algorithm to assess BP, volume status and glycemic control at the time of sodium-glucose 
cotransporter-2 inhibitor (SGLT2i) initiation.

David Lam, and Aisha Shaikh Kidney360 2021;2:742-746

©2021 by American Society of Nephrology







What to expect? 

• Decrease in eGFR of 3-6 mL/min per 1.73 m2 in first 2-4 weeks
• In some studies, patient had an initial decrease of > 10%

• Partial recover in by week 12

• If decrease in eGFR is > 30%, look for other factors that may be 
contributing



Monitoring

• Renal Function: Initial decrease in eGFR and increase in serum 
creatinine 



Proposed algorithm for initiation and surveillance of treatment with SGLT2is. 

Alejandro Y. Meraz-Muñoz et al. Kidney360 2021;2:1042-
1047

©2021 by American Society of Nephrology



Novel MRA,
Finerenone



Finerenone

• is indicated to reduce the risk of sustained eGFR decline, end-
stage kidney disease, cardiovascular death, non-fatal 
myocardial infarction, and hospitalization for heart failure in 
adult patients with chronic kidney disease (CKD) associated 
with type 2 diabetes (T2D)



R. Agarwa et al. Nephrology Dialysis Transplantation , 
2020

https://www.researchgate.net/journal/Nephrology-Dialysis-Transplantation-1460-2385?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24iLCJwb3NpdGlvbiI6InBhZ2VIZWFkZXIifX0


Palanisamy, S., Funes Hernandez, M., Chang, T.I. et al. Cardiovascular and Renal Outcomes with 
Finerenone, a Selective Mineralocorticoid Receptor Antagonist. Cardiol Ther 11, 337–354 (2022). 
https://doi.org/10.1007/s40119-022-00269-3



11. Chronic Kidney 
Disease and Risk 
Management: Standar
ds of Care in 
Diabetes—2023



Summary of Revisions: Standards of Care in 
Diabetes—2024
Section 10. Cardiovascular Disease and Risk 
Management

2024
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