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• Consultation from Bayer, Otsuka, Baxter, Quanta



Learning
Objectives
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1. Pharmacological Interventions to reduce 
Cardiorenal Risk in Patients with DM2 and/or 
Chronic Kidney Diseases

2. Selecting Patients for Cardiorenal Risk Reduction



Diabetic CKD (DKD) is common…

4

• NHANES participants with 
eGFR <60 ml/min/1.73 m2

• NHANES participants with urine 
albumin/creatinine ratio ≥30 mg/g

2016 Annual Data Report, Vol 1, CKD, Ch 1



Diabetic CKD + Cardiovascular Disease = Hospitalization + Death

5

Death Hospitalization

2016 Annual Data Report, Vol 1, CKD, CH 3

Data source: Medicare 5 percent sample. January 1, 2014 point prevalent patients 
aged 66 and older. Adj: age/sex/race. Ref: all patients, 2014. Abbreviations: CKD, 
chronic kidney disease; CVD, cardiovascular disease; DM, diabetes mellitus.



6 https://cjasn.asnjournals.org/content/clinjasn/17/7/1092.full.pdf



Diagnosis of 
DKD & 
Cardiovascular 
Risk 
Stratification

7 Am J Kidney Dis. 71(6):884-895,2018

• Impaired eGFR (<60 ml/min/1.73m2): kidney function

• Albuminuria (UACR> 30 mg/g creatinine): kidney damage
• Spot sample to calculate the ratio of Albumin to Creatinine 

(morning sample preferred)

• Annual screening for DKD
• 5 years after the diagnosis of Type 1 diabetes

• Upon diagnosis of Type 2 diabetes

Both UACR and eGFR must be obtained in clinical practice



Why one should obtain BOTH eGFR and UACR in clinical 
practice: ”the kidney cholesterol”

8 https://doi.org/10.1093/eurheartj/ehab827



Urine Albumin to Creatinine Ratio: the Piss Prophet of Renal 
Risk in RENAAL

9 https://jasn.asnjournals.org/content/21/8/1355.long



Residual albuminuria, Albuminuria Dela after ARB predict 
kidney outcomes

10 https://doi.org/10.1111/j.1523-1755.2004.00653.x

1.36 (1.31-1.42)

1.43 (1.36-1.51)



Residual Proteinuria (after RAASi) is associated with 
increased cardiovascular risk

11 Nephrol Dial Transplant (2018) 33: 1942–1949



12 https://www.ajkd.org/article/S0272-6386(21)00924-0/fulltext



13 https://onlinelibrary.wiley.com/doi/epdf/10.1002/clc.23508https://bitbucket.org/chrisarg/sglt2imetanalysis/



Snapshot of the SGLT2i trials pre-2022

14

https://onlinelibrary.wiley.com/doi/epdf/10.1002/clc.23508



SGLT2i reduce all cause and cardiovascular death by 15%

15 https://onlinelibrary.wiley.com/doi/epdf/10.1002/clc.23508



SGLT2i reduce major cardiovascular events by 10% and 
heart failure events by 30%

16 https://onlinelibrary.wiley.com/doi/epdf/10.1002/clc.23508



SGLT2i reduced rates of ESKD by 37% and the composite 
kidney outcome of worsening kidney function/ESKD by 39%

17 https://onlinelibrary.wiley.com/doi/epdf/10.1002/clc.23508



Renal benefits of SGLT2i are observed across 
demographics and levels of eGFR

18 https://doi.org/10.2215/CJN.10140620http://www.nejm.org/doi/10.1056/NEJMoa2024816



Renal benefits 
of SGLT2i are 
observed 
irrespective of 
the presence 
of diabetes 
type 2

19 https://doi.org/10.1038/s41581-020-00391-2
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20 https://onlinelibrary.wiley.com/doi/epdf/10.1002/clc.23508



Effects of SGLT2i on 
biomarkers and clinical 
variables (meta-
analysis)

21DOI: 10.1111/dom.13648



SGLT2i DELIVER in HFpEF and become the EMPEROR of this 
Final Frontier

22

• EMPEROR-PRESERVED • DELIVER

NYHA II-IV, EF>40%

N Engl J Med 2021; 385:1451-1461 DOI: 10.1056/NEJMoa2206286



MRA improves 
proteinuria in 

CKD
• Uncertain effects on: 

1. Kidney failure

2. Death

3. CV events

• MRA may decrease blood pressure: MD 

-4.98 mmHg, 95% CI -8.22 to -1.75, 

I2 = 87%

23 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8094274



Cardiovascular and kidney 
outcomes with finerenone in 
patients with type 2 diabetes 
and chronic kidney disease: 
the FIDELITY pooled analysis

24https://doi.org/10.1093/eurheartj/ehab777 



GLP1 RA improve Cardiovascular Outcomes in patients with DM2

25 https://cardiab.biomedcentral.com/articles/10.1186/s12933-021-01366-8

Outcome Trials (n) Estimate (HR) 95% CI P value of HR I
2

(%) P value of I
2

MACE

All 8 0.86 0.79–0.94 0.006 50.0 0.080

Prior CVD 6 0.84 0.79–0.90 < 0.001 6.1 0.370

No prior CVD 6 0.94 0.83–1.06 0.330 0.0 0.420

CV mortality 8 0.87 0.78–0.96 0.016 18.7 0.330

Non-fatal MI 8 0.91 0.81–1.01 0.078 34.6 0.170

Non-fatal stroke 8 0.84 0.76–0.94 0.007 0.0 0.580

Heart failure 8 0.90 0.83–0.98 0.023 0.0 0.670

All-cause 
mortality

8 0.88 0.80–0.96 0.012 26.3 0.350

Renal endpoints 6 0.83 0.73–0.94 < 0.012 36.5 0.280

New macro 6 0.74 0.67–0.82 < 0.001 11.0 0.370



GLP1 RA may decrease rate of loss of kidney function 
& markers of kidney damage

26 https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.121.055459



GLP1/GIP dual agonists and kidney disease in 
SURPASS-4

27 https://doi.org/10.2337/db22-17-OR



If you are only 
going to retain 

one slide…

28

1. Patients may be selected for further therapies based on UACR

2. SGLT2i have broad cardiovascular, renal and heart failure 

benefits

3. Cardiorenal benefits of SGLT2i are likely to be class, rather 

than agent specific

4. Effects of SGLT2i on CKD don’t differ between diabetic and 

non-diabetic forms of CKD

5. Selective, non-steroidal MRAs have the same effects on 

cardiorenal outcomes as SGLT2i

6. Associate the letter “G” with the GLP1 (/GIP1) rather than 

Glipizide

7. We still don’t know if we have to aim for the trifecta: 

SGLT2i/MRA/GLP1(/GIP1) on our patients



Backup

29



Effects of Finerenone reduced loss of eGFR and had 
modest effects on BP

30 https://www.nejm.org/doi/10.1056/NEJMoa2025845

Change in SBP < 3 mmHg 
throughout FIDELIO-CKD



Biphasic eGFR changes upon initiation of SGLT2i31

Canagliflozin (CREDENCE)

Dapagliflozin (DAPA-CKD)

Empagliflozin (EMPA-REG)

EMPA-REG: https://www.nejm.org/doi/full/10.1056/nejmoa1515920
DAPA-CKD: https://www.nejm.org/doi/full/10.1056/NEJMoa2024816
CREDENCE: https://www.nejm.org/doi/full/10.1056/NEJMoa1811744



Nonselective MRA is associated with hyperkalemia 
and gynecomastia

32 Cochrane Database of Systematic Reviews 2014, Issue 4. Art. No.: CD007004.
DOI: 10.1002/14651858.CD007004.pub3.

Hyperkalemia Gynecomastia

Hyperkalemia Gynecomastia

41 14.1

Numbers Needed To Harm



FIDELIO CKD: Inclusion, exclusion, & statistical analysis

33 https://www.karger.com/Article/FullText/503713

• Pts with T2D and CKD :

– UACR > 300 mg/g & eGFR in 25-75 ml/min/1.73m2

– UACR in 30-300 mg/g & eGFR in 25-60 ml/min/1.73m2

• Serum potassium level ≤ 4.8 meq/l

• Prior treatment with ACEi or ARB

• Excluded pts currently receiving 

eplerenone/spironolactone/renin inhibitor/K-sparing 

diuretic

• Excluded A1c > 12% or UACR >5,000 mg/g

• Dialysis dependent AKI within 12 wks of study run-in visit

• Poorly controlled hypertension (BP > 170/110 mmHg)

• NYHA Class II-IV or indication 1A for MRA



Finerenone reduces hard kidney and cardiovascular 
outcomes in moderate DKD

34 https://www.nejm.org/doi/10.1056/NEJMoa2025845

Event Finerenone Placebo
(N=2827) (N=2831)

no. of patients (%)

Any adverse event 2468 (87.3) 2478 (87.5)
Adverse event related to trial regimen 646 (22.9) 449 (15.9)
Adverse event leading to discontinuation of trial regimen 207 (7.3) 168 (5.9)
Any serious adverse event 902 (31.9) 971 (34.3)
Serious adverse event related to trial regimen 48 (1.7) 34 (1.2)
Serious adverse event leading to discontinuation of trial regimen 75 (2.7) 78 (2.8)

Investigator-reported hyperkalemia 516 (18.3) 255 (9.0)
Hyperkalemia related to trial regimen 333 (11.8) 135 (4.8)
Serious hyperkalemia 44 (1.6) 12 (0.4)
Hospitalization due to hyperkalemia 40 (1.4) 8 (0.3)
Permanent discontinuation of trial regimen due to hyperkalemia 64 (2.3) 25 (0.9)

Investigator-reported hypokalemia 28 (1.0) 61 (2.2)
Investigator-reported renal-related adverse events

Acute kidney injury 129 (4.6) 136 (4.8)
Hospitalization due to acute kidney injury 53 (1.9) 47 (1.7)
Discontinuation of trial regimen due to acute kidney injury 5 (0.2) 7 (0.2)
Hospitalization due to acute renal failure 70 (2.5) 71 (2.5)
Discontinuation of trial regimen due to acute renal failure 31 (1.1) 36 (1.3)

Adverse events affecting ≥5% of patients in either group
Hyperkalemia 446 (15.8) 221 (7.8)
Nasopharyngitis 241 (8.5) 250 (8.8)
Hypertension 212 (7.5) 273 (9.6)
Anemia 209 (7.4) 191 (6.7)
Peripheral edema 186 (6.6) 304 (10.7)
Diarrhea 184 (6.5) 189 (6.7)
Upper respiratory tract infection 181 (6.4) 189 (6.7)
Glomerular filtration rate decreased 179 (6.3) 133 (4.7)
Urinary tract infection 179 (6.3) 192 (6.8)
Back pain 175 (6.2) 175 (6.2)
Hypoglycemia 151 (5.3) 194 (6.9)
Dizziness 146 (5.2) 153 (5.4)
Arthralgia 142 (5.0) 149 (5.3)
Bronchitis 134 (4.7) 151 (5.3)
Constipation 131 (4.6) 163 (5.8)
Pneumonia 128 (4.5) 181 (6.4)



Cardiovascular Outcomes of Finerenone in less severe 
Diabetic Kidney Disease: the FIGARO-DKD trial

35 https://www.nejm.org/doi/full/10.1056/NEJMoa2110956

• Pts with T2D and CKD :

– UACR > 300 mg/g & eGFR > 60ml/min/1.73m2

– UACR in 30-300 mg/g & eGFR in 25-90 ml/min/1.73m2

• Serum potassium level ≤ 4.8 meq/l

• Prior treatment with ACEi or ARB

• Excluded pts currently receiving 

eplerenone/spironolactone/renin inhibitor/K-sparing 

diuretic

• Excluded A1c > 12% or UACR >5,000 mg/g

• Dialysis dependent AKI within 12 wks of study run-in visit

• Poorly controlled hypertension (BP > 170/110 mmHg)

• NYHA Class II-IV or indication 1A for MRA

• SAE: 31.4% (Finerenone) vs  33.2% (placebo)

• Incidence of hyperkalemia was higher with finerenone

than with placebo (10.8% vs. 5.3%)



MRA v.s. SGLT2i in the management of CKD

36 https://doi.org/10.1093/ndt/gfab336https://www.frontiersin.org/articles/10.3389/fphar.2021.751496/

ARE MRAS LESS POTENT? OR DID THE TRIALS JUST RECRUIT 
PATIENTS WITH SOMEWHAT DIFFERENT 
RISK PROFILES ?• Eye-balling HRs

• Network meta-analysis (statistical eye-

balling) SGLT2i vs MRA:

1. Kidney Failure Progression: HR 0.78, 95% CI 

0.67–0.90

2. HHF: HR 0.71, 95% CI 0.55–0.92

3. MACE: HR 0.95, 95% CI 0.71–1.27



Role of combination MRA/SGLT2i in CKD?

37

Of Rodents… And Humans…

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8619789/

Empa vs
Finerenone vs
Empa+Finerenone



Do MRA/SGLT2i interfere with each other?

38 https://doi.org/10.1016/j.ekir.2021.12.013 https://www.kireports.org/article/S2468-0249(21)01467-4/fulltext

MRA IN DAPA-CKD SGLT2I IN THE FIDELIO-DKD TRIAL

No evidence of effect modification based on limited and 
subject to selection effect post hoc subgroup data



Aldosteronism 
Antagonism (MRA) 
for the reduction of 

cardiorenal risk 
across the spectrum 

of DKD

39 https://doi.org/10.1093/eurheartj/ehab827



Management of hyperkalemia for diabetic and 
non-diabetic CKD40

Hypekalemia will occur with ACEi/ARB and MRAs

Hyperkalemia will occur irrespective of the the diabetic (or not) nature of CKD

Management of hyperkalemia will allow the safe use of ACEi/ARB/MRAs 

Continued use of these agents is required to deliver their cardiovascular and kidney benefits

Potential strategies to manage the hyperkalemia risk by any RAASi are:

• Measure the potassium (it never makes sense to “stop the count”)

• Stop the RAASi or reduce the dose (temporarily)

• “Convince” the kidneys to get rid of potassium (diuretics/SGLT2 inhibitors)

• Use a potassium binder (patiromer/ZS9)



GLP1RA in Diabetic Kidney Disease

41

Duaglutide Liraglutide

Semaglutide: 
Composite Kidney HR 0.64 (95% CI 0.46 – 0.88) mostly 
driven by progression to macroalbuminuria: HR 0.54 95% 
CI (0.37 – 0.77)

Dulaglutide and renal outcomes in type 2 diabetes: an exploratory analysis of the 
REWIND randomised, placebo-controlled trial - The Lancet

Liraglutide and Renal Outcomes in Type 2 Diabetes | NEJM
Semaglutide and Cardiovascular Outcomes in Patients with Type 2 Diabetes | NEJM



Are MRAs our next weapon 
in managing cardiorenal risk?

42 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8094274


