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Hesi Ra, 3rd Dynasty, Ancient Eygpt

• First defined in Anatolia by a healtcare provider of the time 
(A.C. 100-150 Cappadocia)

• “diabetes” (separate feet)

• First description included ‘all muscle and bones of people with
diabetes turned into urine’ 

• Since ancient times diabetes has been in the interest of 
nephrology (ists)

DIABETES IS AN ANCIENT DISEASE 



3 fold increase

in 20 years

Diabetes Atlas 8th edition 2019



PREVALENT HD PATIENTS WITH DKD

Registry of The Nephrology, Dialysis and Transplantation in Türkiye, 2022
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Hyperfiltration in diabetic kidney disease



DIABETIC NEPHROPATHY





Joshua J  et al. Clin Kidney J 2023;sfad285



Avosentan, aliskiren, bardoloxone etc. were not as effective as they were expected.



CLINICAL TRIALS OF DIABETES DRUGS

Cefalu W et al, Diabetes Care 2018



2017 2018 2019 2020 2021 2022

DAPA CKD

Dapagliflozin

EMPA-Kidney

Empagliflozin

FIGARO 

Finerenon

FIDELIO

Finerenon

FIDELITY

Finerenon

CLINICAL TRIALS OF NEW DIABETES DRUGS



Glycosuria

HbA1c ↓ and…



Alicic RZ, et al. Am J Kidney Dis 2018;72:267-277





15

*Progression to macroalbuminuria, doubling of serum creatinine, KRT need or death due to CKD

%39 ↓

Macroalbuminuria

%38 ↓

Nephropathy risk

N Engl J Med 2015;373:2117



N Engl J Med 2019;380:347-57

47% decrease in kidney outcome



TNF receptor 1 (9.2%; p <0.001)

IL-6 (26,6%; p = 0,010), 

Matrix metalloproteinase 7 (24.9%; p = 0.011)  

Fibronectin 1 (14.9%; p = 0.055)

Glimepirid vs canagliflozin

UACR > 1.7 mg / mmol 296 pts

2 years

Inflammatory parameters









On the basis of the available clinical trial data thus far, and basic considerations from pharmacology

and physiology, it can be inferred that both the benefit and the side effects of SGLT2is are part of their

class features and not specific to individual drug members of the class.





It has been well known that overactivation of MR is a key event for chronic

inflammation by increasing the recruitment of neutrophil, macrophage and Th1 & Th17 

cells and upregulating the expression of pro-inflammatory factors and fibrotic-related

factors including TGF-α, endothelin 1, PAI-1, CTGF.

Martínez et al. found that finerenone regulated the activation of NF-kB signaling

pathway through neutrophil gelatinase-associated lipocalin (NGAL) and inhibited the

inflammation in cardiac remodeling after myocardial infarction.

Finerenone might alleviate the progression of chronic kidney disease and eliminate the

kidney inflammation by reducing the expression of proinflammatory cytokines, such as 

MCP-1, TNF-α and Matrix metalloproteinase-12 (MMP-12).

NONSTEROIDAL MINERALOCORTICOID 

RECEPTOR ANTAGONIST

Young and Rickard, 2015
Han et al., 2006

Huang et al., 2014
Martinez-Martinez et al., 2017



Finerenone, a nonsteroidal, highly selectively MRA blocks MR 
overactivation, which slows kidney and CV disease progression in 

patients with T2D 

• Hyperglycaemia

• High salt load

• Oxidative stress

Heart and kidney 

protection 

Finerenone

MR overactivation 

blockade and 

homeostatic action 

Drivers

Inflammation 

and fibrosis

Haemodynamic 

factors

Metabolic

factors

Kintscher U, et al. Br J Pharmacol 2021
Agarwal R, et al. Eur Heart J 2021;42:152–162

Amazit L, et al. J Biol Chem 2015;290:21876–21889
Agarwal R, et al. Nephrol Dial Transplant 2020;37:1014–1023





FINERENONE

Finerenone significantly reduced 

the risk of CKD progression 

(≥40% eGFR composite outcome) 

by 18% versus placebo

Finerenone significantly reduced 

the risk of CV events by 14% 

versus placebo

Finerenone significantly reduced the risk 

of CV morbidity and mortality by 13% 

versus placebo

Finerenone reduced the incidence of the 

≥40% eGFR composite outcome by 13% 

versus placebo (nonsignificant)

Finerenone significantly reduced the 

incidence of ESKD by 36% and the 

≥57% eGFR composite outcome by 23% 

versus placebo

FIDELIO-DKD
Patients with advanced CKD

in T2D (N=5734)
Patients with CKD stage 1–4 

and T2D (N=7437)
FIGARO-DKD

Bakris GL, et al. N Engl J Med 2020;383:2219–2229
Pitt B, et al. N Engl J Med 2021;385:2252–2263



Key eligibility criteria

FIDELITY is a large, prespecified pooled individual patient 
data analysis of FIDELIO-DKD and FIGARO-DKD

13,171 patients randomised 3 years’ median follow-up

Placebo

Finerenone 10 or 20 mg od*
48 countries

R

UACR (mg/g)

0–29 ≥30–299
≥300–
≤5000

G
FR

(m
l/

m
in

/1
.7

3
 m

2
) ≥90

60–89

45–59

30–44

15–29

Key outcomes

Time to CV death, nonfatal MI, 
nonfatal stroke, or HHF

CV composite 

Time to kidney failure,# sustained 
≥57% decrease in eGFR from 
baseline, or renal death

57% eGFR kidney composite 

T2D 

CKD 

On single RASi

Serum [K+] ≤4.8 mmol/l

Symptomatic HFrEF

Agarwal R, et al. Eur Heart J 2022;43:474–484



TARGETS OF THERAPY

American Diabetes Association. Diabetes Care 2020;43:S135-151

Kidokoro K, et al. Circulation 2019:140;303–315

Zelniker TA & Braunwald E. J Am Coll Cardiol 2020;75:422–434

Alicic RZ, et al. Adv Chronic Kidney Dis 2018;25:1941–191

ACE inh and ARBs

Diuretics

Dihyropiridin Ca-channel blockers

SGLT-2 inhs

SGLT-2 inh

GLP-1RA

Metformin

Other antiglycemic agents

Inflammation

ve fibrosis

Hemodynamic
(high blood and/or

intraglomerular pressure)

Metabolic
(inadequate

glycemic control)

NS MRA 





Kidney International (2020) 98, S1–S115 
Kidney International (2022) 102, 990–999 



Recommendation 1.2.1: 

We recommend that 

treatment with an 

angiotensin-converting 

enzyme inhibitor (ACEi) 

or an angiotensin II 

receptor blocker (ARB) 

be initiated in patients 

with diabetes, 

hypertension, and 

albuminuria, and that 

these medications be 

titrated to the highest 

approved dose that is 

tolerated (1B).



Recommendation 2.1.1: We recommend hemoglobin A1c (HbA1c) to 
monitor glycemic control in patients with diabetes and CKD (1C).

Practice Point 2.1.1: Monitoring long-term glycemic 
control by HbA1c twice per year is reasonable for 
patients with diabetes. HbA1c may be measured as 
often as 4 times per year if the glycemic target is 
not met or after a change in antihyperglycemic
therapy.

Practice Point 2.1.2: Accuracy and precision of 
HbA1c measurement declines with advanced CKD 
(G4-G5), particularly among patients treated by 
dialysis, in whom HbA1c measurements have low 
reliability.

GLYCEMIC MONITORING IN PATIENTS WITH 
DIABETES AND CKD



Recommendation 2.2.1. We recommend an individualized HbA1c target 
ranging from <6.5% to <8.0% in patients with diabetes and CKD not treated 
with dialysis (1C).

GLYCEMIC TARGETS IN PATIENTS WITH 
DIABETES AND CKD



Recommendation 3.1.1: We suggest maintaining a protein intake of 0.8 g of protein/kg 
(weight)/d for those with diabetes and CKD not treated with dialysis (2C).

Practice Point 3.1.2: Patients treated with hemodialysis, and particularly peritoneal dialysis should 
consume between 1.0 and 1.2 g protein/kg (weight)/d.

LIFESTYLE INTERVENTIONS 
IN PATIENTS WITH DIABETES AND CKD



Recommendation 3.1.2: We suggest that sodium intake be <2 g of sodium per day (or <90 
mmol of sodium per day, or <5 g of sodium chloride per day) in patients with diabetes and 
CKD (2C).

LIFESTYLE INTERVENTIONS 
IN PATIENTS WITH DIABETES AND CKD



Recommendation 3.2.1. We recommend that patients with diabetes and CKD be 

advised to undertake moderate-intensity physical activity for a 

cumulative duration of at least 150 minutes per week, or to a level 
compatible with their cardiovascular and physical tolerance (1D).

LIFESTYLE INTERVENTIONS 
IN PATIENTS WITH DIABETES AND CKD



TREATMENT ALGORITHM



ANTI-HYPERGLYCEMIC THERAPIES

Recommendation 4.2.1: We recommend treating patients with 
T2D, CKD, and eGFR ≥30 ml/min per 1.73 m2 with an SGLT2i (1A).

Practice Point 4.2.1: An SGLT2i can be added to other antihyperglycemic medications for 
patients whose glycemic targets are not currently met or who are meeting glycemic targets 
but can safely attain a lower target.



Practice Point 4.2.2: For patients in whom additional glucose-lowering may increase risk 
for hypoglycemia (e.g., those treated with insulin or sulfonylureas and currently meeting 
glycemic targets), it may be necessary to stop or reduce the dose of an antihyperglycemic 
drug other than metformin to facilitate addition of an SGLT2i.

Practice Point 4.2.3: The choice of an SGLT2i should prioritize agents with documented 
kidney or cardiovascular benefits and take eGFR into account.

Practice Point 4.2.4: It is reasonable to withhold SGLT2i during times of 
prolonged fasting, surgery, or critical medical illness (when patients may 
be at greater risk for ketosis).

Practice Point 4.2.5: If a patient is at risk for hypovolemia, consider decreasing thiazide or 
loop diuretic dosages before commencement of SGLT2i treatment, advise patients about 
symptoms of volume depletion and low blood pressure, and follow up on volume status 
after drug initiation.

ANTI-HYPERGLYCEMIC THERAPIES



Practice Point 4.2.6: A reversible decrease in the eGFR with commencement of 
SGLT2i treatment may occur and is generally not an indication to discontinue 
therapy.

Practice Point 4.2.7: Once an SGLT2i is initiated, it is reasonable to continue an 
SGLT2i even if eGFR falls below 30 ml/min per 1.73 m2, unless it is not tolerated or 
kidney replacement therapy is initiated.

Practice Point 4.2.8: SGLT2i have not been adequately studied in kidney transplant 
recipients, who may benefit from SGLT2i treatment, but are immunosuppressed and 
potentially at increased risk for infections; therefore, the recommendation to use 
SGLT2i treatment does not apply to kidney transplant recipients. 

ANTI-HYPERGLYCEMIC THERAPIES



Recommendation 4.3.1: In patients with T2D and CKD who have not achieved individualized 
glycemic targets despite use of metformin and SGLT2i treatment, or who are unable to use 
those medications, we recommend a long-acting GLP-1 RA (1B).

3-point Major Cardiovascular Events

ANTI-HYPERGLYCEMIC THERAPIES



Practice Point 4.3.1: The choice of GLP-1 RA should prioritize agents with documented 
cardiovascular benefits.

Practice Point 4.3.2: To minimize gastrointestinal side effects, start with a low dose of 
GLP-1 RA, and titrate up slowly.

Practice Point 4.3.3: GLP-1 RA should not be used in combination with dipeptidyl 
peptidase-4 (DPP-4) inhibitors.

Practice Point 4.3.4: The risk of hypoglycemia is generally low with GLP-1 RA when used 
alone, but risk is increased when GLP-1 RA are used concomitantly with other 
medications such as sulfonylureas or insulin. The doses of sulfonylurea and/or insulin 
may need to be reduced.

ANTI-HYPERGLYCEMIC THERAPIES



Uptodate 2023

IN SHORT



Thank you for
your interest


