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Objectives
1. Review strategies for monitoring disease, selection of new 

therapies and referrals to nephrology
2. Review the clinical data supporting the current 

pharmacological paradigm for treating Diabetes in CKD
3. Discuss the risk management of new therapies
4. Summarize considerations for special populations (elderly, 

kidney transplant recipients)



Diabetic Kidney Disease is still a problem in the 
21st century

https://usrds-adr.niddk.nih.gov/2023/chronic-kidney-disease/



… despite improvements in care and

JAMA. 2016;316(6):602-610



Can you help me out?
You are scheduled to see a 58 year old patient with long standing (>15 years) history of 
somewhat controlled diabetes type 2 (A1c between 7.5 – 8.0) during the last 8 years. 
The patient has had a stroke 6 years ago but no retinopathy and their blood pressure is 
controlled at a level of 135/80 mmHg on 100mg of Losartan and 1.25 mg of Indapamide. 
The patient’s estimated glomerular filtration rate is 45 ml/min/1.73m2 and the last urine 
albumin to creatinine ratio (UACR) is 18 mg/g of creatinine. What can you say about the 
patient’s cause of CKD?

A. It cannot be due to diabetes because the UACR is low

B. It cannot be due to diabetes because the patient has no retinopathy

C. It is likely due to diabetes because the A1c is not < 6.5

D. Cannot rule out a diabetic or a non-diabetic cause based on the information provided



High overlap between DKD and CVD 
leading to high health care utilization => 
must address more than the lab value



What is the problem 
we are trying to 
solve? 

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



Residual albuminuria, Albuminuria Delta 
after ARB predict kidney outcomes

1.36 (1.31-1.42)

1.43 (1.36-1.51)

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

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


Does this patient need 
saving? 
67-year-old patient with T2D for the last 18 years. Had 
an AMI with a stent to the LAD 10 years ago and their 
EF was 48% last year. The A1c is 6.8, the urine albumin 
to creatinine ratio is 55mg/g and the eGFR is 48 
ml/min/1.73m2. They are currently receiving Metformin 
1000mg bid, pioglitazone 30mg po daily and Sitagliptin 
100mg po daily. What is the appropriate next step?

A. CYA in 4 months

B. Add Dapagliflozin

C. Add Dulaglutide 

D. Make a plan to flip the regimen to 
Metformin+Dapa+Dula over the next 6 months



Glucose-
lowering 
medication 
in DM2: 
2024 
version 
DIABETES CARE.  
2023;47(SUPPLEMENT_1)
:S158-S178.  
DOI :10 .2337/DC24-S009



A snapshot of (D)CKD and CVOT 
SGLT2i trials

Heerspink et al 2020 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7005525/
Dr Priti Meena MD,FASN @priti899 http://www.nephjc.com/news/dapa-ckd

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7005525/


SGLT2i reduced the risk of kidney disease 
progression by 30-40%

EMPA-KIDNEY

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7614055/

DAPA-CKD

https://www.nejm.org/doi/10.1056/NEJMoa2024816?

CREDENCE

https://spiral.imperial.ac.uk/handle/10044/1/69122



SGLT2i reduce the rate of loss of eGFR & proteinuria

EMPA-KIDNEY
~85% on RAS

↓ UACR 19% 
(95% CI 15% - 23%)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7614055/

DAPA-CKD
~98% on RAS

↓ UACR 35.1% DM (+)
(95% CI 39.4% - 30.6%)
↓ UACR 14.8% DM (-)
(95% CI 22.9% - 5.9%)

https://www.nejm.org/doi/10.1056/NEJMoa2024816?
https://pubmed.ncbi.nlm.nih.gov/34619106/

CREDENCE
> 99% on RAS

↓ UACR 31% 
(95% CI 26% - 35%)

https://spiral.imperial.ac.uk/handle/10044/1/69122



EMPA-KIDNEY suggests that SGLT2i may work 
irrespective of whether the patient can tolerate an 

ACEi/ARB or not

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7614055/



SGLT2i 
reduce CV 
deaths, heart 
failure and 
mortality 
regardless of 
diabetes

The Lancet 2022 400, 1788-1801
DOI: (10.1016/S0140-6736(22)02074-8) 



“Derisking” 
SGLT2i 
therapy



GLP1RA in diabetic Kidney Disease

https://academic.oup.com/ndt/article/38/9/2041/6991221

18



Go with the 
FLOW

https://www.nephjc.com/news/flow
https://doi.org/10.1093/ehjcvp/pvad080

https://doi.org/10.1093/ehjcvp/pvad080


 



Heart and Kidney Protection in FLOW

https://www.nejm.org/doi/full/10.1056/NEJMoa2403347



Some additional benefits of GLP1RA
Decrease in body weight by 4.1 kgr

Decrease in A1c by 0.81%

Decrease in SBP by 2.23 mmHg

44% reduction in major adverse limb events 

No increase in hypoglycemic episodes



Safety events
4.5% v.s. 1.1% developed gastrointestinal side effects leading to drug discontinuation

Eye disorders (including cataracts) were reported in 3% v.s. 1.7% 

No change in diabetic retinopathy rates



Aldosteronism Antagonism (MRA) for the 
reduction of cardiorenal risk across the 

spectrum of DKD

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



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

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

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


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

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

Change in SBP < 3 mmHg 
throughout FIDELIO-CKD



Management of 
hyperkalemia 
during aldosterone 
antagonism for 
diabetic and non-
diabetic CKD under 
combined RASi + 
MRA

Hypekalemia will occur with MRA (can’t escape ENAC!)

Hyperkalemia will occur with MRAs irrespective of the MRA 
and the diabetic (or not) nature of CKD

Management of hyperkalemia will allow the safe use of MRAs 

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

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

• Measure the potassium (it never makes sense to “stop the count”)
• Stop the MRA or reduce the dose
• “Convince” the kidneys to get rid of potassium (diuretics/SGLT2 inhibitors)
• Use a potassium binder

Protocol of the Finerenone trials gives guidance on how to 
manage potassium during MRA therapy safely





SGLT2i have a consistent effect 
irrespective of baseline use of GLP1-RA

https://www.smart-c.net/resources/ https://www.sciencedirect.com/science/article/abs/pii/S2213858724001554



Do MRA/SGLT2i interfere with each other?
MRA IN DAPA-CKD

https://doi.org/10.1016/j.ekir.2021.12.013

SGLT2I IN THE FIDELIO-DKD TRIAL

https://www.kireports.org/article/S2468-0249(21)01467-4/fulltext

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



Chronic Kidney Disease Means 
Urgent Kidney Disease

https://doi.org/10.2215/CJN.0000000000000526



Some points from my personal 
practice
5 mg of Lisinopril does not qualify as maximum tolerated dose of ACEi/ARB 

You can probe the max tolerated dose with dose escalation every 10 days 

Prescribing a SGLT2i in a patient with prior intolerance (in my book only “real” AKI, not simply creatinine 
bumps ) to ACEI or ARB is not an issue as we know from EMPA-KIDNEY but …

Strongly consider starting the SGLT2i to lower the K and then add ACEi/ARB + MRA (may need a K 
binder)

One may simultaneously start MRA and SGLT2i in those with eGFR > 45

For those with high cardiovascular risk and minimal proteinuria : ns-MRA on label, but SGLT2i off label: 
if you want to stay on label start with the ns-MRA (but your patient deserves both)

GLP1 can be started independently without even bothering to time it with respect to the other classes

You don’t need repeat office visits; you can get everyone on the four pillars using repeat lab slips and 
remote monitoring off labs (this is not the 1980s anymore)



Don’t forget your elderly patients!



What about the frail patient on many drugs?

http://bit.ly/CJASN0498 Highest frailty quartiles > 71 y/o

https://t.co/HRSRixWrcu


Kidney (and other solid organ) transplant 
recipients are at risk for NODAT & CKD 

Drug Type Pathophysiology

mTOR inhibitors

Increase in apoptosis
Decrease in β-cell size

Reduction in basal and insulin-stimulated glucose 
uptake and glycogen synthesis

Reduction in basal and insulin-stimulated glucose 
uptake and glycogen synthesis

Decrease in insulin-stimulated Akt phosphorylation

Calcineurin Inhibitors

Both tacrolimus and cyclosporin have diabetogenic 
effects

Decrease in insulin secretion
Increase in insulin resistance

Toxicity on β-cells
Tacrolimus has more diabetogenic effects than 

cyclosporin

Mycophenolate No diabetogenic effect

Belatacept Not independent diabetogenic effect
Decreased risk compared to Tacrolimus

Glucocorticoids

Increased insulin resistance
Increased gluconeogenesis

Suppressed insulin secretion
Β-cell apoptosis

https://www.mdpi.com/2077-0383/13/3/793



Absence of Evidence ≠ Evidence of 
Absence
Multiple (small) studies of SGLT2i and 
GLP1 or GIP-GLP1RA in transplant 
populations
Underpowered for clinical outcomes
Strong reductions in A1c and BW not 
different from the general population
Strong insulin sparing effect (particularly 
with GLP1RA
Increased incidence of UTI (not 
pyelonephritis) with SGLT2i
No interactions with immunosuppressants
Though not specifically studied in this 
population, CV risk drives decisions https://www.mdpi.com/2077-0383/13/3/793



Which anti-glycemic/antifibrotic 
agents to recommend in 2024

1. Patient’s cardiorenal risk 
2. Cardiovascular and renal end-points

◦ Medical literature
◦ Regulatory submission documents 

3. Safety profile
4. What the insurance will pay 
5. The copay the patient can afford
6. Level of renal function : is irrelevant. Start 

SGLT2i/GLP1RA/MRA up to eGFR of 20, continue until 
the patients are on dialysis



Take home points for this section 
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. Successful roll out of SGLT2i is likely to have the same population level effects that 

ACE/ARBs had
6. Selective, non-steroidal MRAs have the same effects on cardiorenal outcomes as SGLT2i
7. GLP1RA are part of the emerging SOC in DKD (sema will likely get FDA approval in 

2024)
8. Don’t ask who will prescribe the SGLT2i/MRA/GLP1RA for your patient, but when YOU 

will prescribe SGLT2i/MRA/GLP1RA and how you will do it like royalty



Resources
•ASN Diabetic Kidney Disease Collaborative - online resource for patients and caregivers
https://epc.asn-online.org/learning_course/your-kidneys-and-your-health/

•ASN Diabetic Kidney Disease Collaborative - online resource for healthcare professionals 
(PCPs/nephrologists/endocrinologists/cardiologists/pharmacists)

https://epc.asn-online.org/learning_course/management-of-chronic-kidney-disease-in-people-with-
diabetes/

•Special Issue Journal of Clinical Medicine (mostly reviews around pharmacotherapy, special 
populations and niche sglt2 and incretin therapy stuff)

https://www.mdpi.com/journal/jcm/special_issues/5YPA16M6VN

https://epc.asn-online.org/learning_course/your-kidneys-and-your-health/
https://epc.asn-online.org/learning_course/management-of-chronic-kidney-disease-in-people-with-diabetes/
https://epc.asn-online.org/learning_course/management-of-chronic-kidney-disease-in-people-with-diabetes/
https://www.mdpi.com/journal/jcm/special_issues/5YPA16M6VN
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