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OBJECTIVES

➔ Identify the physiological and structural 
changes in DKD

➔ Define DKD and its clinical courses
➔ Describe the main goals of management of DKD
➔ Recognize the main pillars of medical 

management of DKD to improve renal and 
cardiovascular outcomes.
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❏ Physiopathology of DKD
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❏ Pillars of treatment
❏ 2022 KDIGO Guideline 

Recommendations
❏ Conclusions



Introduction

● Diabetic Kidney Disease (DKD) is a chronic kidney disease attributable 
to diabetes, and it is increasing world wide, largely in response to a 
global epidemic of diabetes.

● 1 in 3 patients with diabetes develop DKD.
● DKD is characterized by albuminuria, decreased estimated 

glomerular filtration rate (eGFR), or both in patients with diabetes.
● In DKD, all cause and cardiovascular mortality is 20 to 30 times 

higher compared to mortality in the general population.

Brown R.S. Chapter 10. Kidney disorders in other diseases. Clinical Handbook of Nephrology. 2024



Predicted increase 
in diabetes 
prevalence.

Globally, more than 400 
million people have DM and 
almost 600 million may be 
affected by 2035.

Diabetes Res Clin Pract. 2014;103(2):137-149
Guariguata L, Whiting DR, Hambleton I, Beagley J, Linnenkamp U, Shaw JE. Global estimates of diabetes prevalence for 2013 and projections for 2035.

Tang, S. Sharma K. Chapter 31,Pathogenesis, Clinical Manifestations, and Natural History of Diabetic Kidney Disease. p363-379. Comprehensive 
Clinical Nephrology, 7th Ed.



Epidemiology in 
Belize of DM

MOHW has reported that 
diabetes was the fourth 
leading cause of death in 
Belize in 2022.
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Tang, S. Sharma K. Chapter 31,Pathogenesis, Clinical Manifestations, and Natural History of Diabetic Kidney Disease. p363-379. Comprehensive Clinical 
Nephrology, 7th Ed.

Inflammatory 
reaction that 
promotes 
interstitial 
FIBROSIS



Structural changes in DKD

Alicic, Radica & Rooney, Michele & Tuttle, Katherine. (2017). Diabetic Kidney Disease: Challenges, Progress, and Possibilities. Clinical journal of the 
American Society of Nephrology : CJASN. 12. 10.2215/CJN.11491116.
Marshall SM. The podocyte: a major player in the development of diabetic nephropathy? Horm Metab Res. 2005;37[suppl 1]:9–16.

Thickening of the GBM 
Fusion of foot processes 
Loss of Podocytes
Denuding of GBM 
Mesangial matrix expansion
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A. Normal (PAS)
B. Diffuse glomerular

lesion + mesangial
expansion (PAS)

C. Nodular lesion + 
mesangial expansion. 
Kimmelstiel - Wilson
nodule. (PAS)

D. Nodular expansion of 
mesangial matrix in 
methenamine silver 
staining

Tang, S. Sharma K. Chapter 31,Pathogenesis, Clinical Manifestations, and Natural History of Diabetic Kidney Disease. p363-379. Comprehensive 
Clinical Nephrology, 7th Ed.





Clinical Course of DKD



Clinical course of DKD

Lee K. et al. Diabetic Kidney Disease: Challenges, Advances, and Opportunities. Kidney Dis 2020;6:215–225 
Fornoni A. et al. Chapter 39. Epidemiology of diabetes kidney disease. P 1327-1378. Brenner & Rector’s The Kidney, 11 Ed. 2020

Classic course of DKD01
● Albumin or protein excretion increases & 

GFR rises then falls, culminating in 
uremia and ESKD.

Non proteinuric DKD02

● Loss of GFR in the absence of proteinuria in 
both T1D and T2D.

● Women with T2D, obesity, dyslipidemia, 
hypertension and/or hyperfiltration.

● About half of individuals with a decline of
kidney function did not have preceding 
proteinuria or never progressed to proteinuria in 
T2D.

● Weaker association with diabetic retinopathy.



Lee K. et al. Diabetic Kidney Disease: Challenges, Advances, and Opportunities. Kidney Dis 2020;6:215–225 
Tang, S. Sharma K. Chapter 31,Pathogenesis, Clinical Manifestations, and Natural History of Diabetic Kidney Disease. p363-379.
Comprehensive Clinical Nephrology, 7th Ed.



Classic course of DKD

Fornoni A. et al. Chapter 39. Epidemiology of diabetes kidney disease. P 1327-1378. Brenner & Rector’s The Kidney, 11 Ed. 2020



Trajectories of kidney function in DKD

Oshima M. et al Trajectories of kidney function in diabetes: a clinicopathological update. Nature Reviews. https://doi.org/10.1038/ s41581-021-00462-y



● UAE is a good predictor of 
cardiovascular events.

● Generalized endothelial cell 
dysfunction with increased risk 
of atherosclerosis and other 
cardiovascular risk factors.

Tang, S. Sharma K. Chapter 31,Pathogenesis, Clinical Manifestations, and Natural History of Diabetic Kidney Disease. p363-379. Comprehensive Clinical 
Nephrology, 7th Ed.



Screening & Diagnosis



CKD Screening & Diagnosis in people with DM

Diabetes Management in Chronic Kidney Disease: A Consensus Report by the American Diabetes Association (ADA) and Kidney Disease: Improving Global 
Outcomes (KDIGO). Diabetes Care 2022;45:3075–3090 |

- Confirmatory urine sample 
within 3–6 months is 
recommended.
- 2021 Chronic Kidney Disease 
Epidemiology Collaboration 
(CKD-EPI) equation

> 3 months 
Hematuria 
Structural 
abnormalities



KDIGO Heat 
Map

Stratify & treat

Diabetes Management in Chronic Kidney Disease: A Consensus Report by the American Diabetes Association (ADA) and Kidney Disease: Improving Global 
Outcomes (KDIGO). Diabetes Care 2022;45:3075–3090 |



The Kidney Failure Risk Equation (KFRE)

● Risk of progression of kidney failure requiring 
dialysis at 2 and 5 years.

● Validated in more than 30 countries worldwide.
● Determining the probability of kidney failure may 

be useful for patient and provider 
communication, triage and management of 
nephrology referrals.

● Low risk: 0-5%
● Intermediate risk: 5-15%
● High risk: >15%

https://kidneyfailurerisk.com/



Management of DKD



Goals of management of DKD

★ Albuminuria regression
★ Preservation of kidney function
★ Prevention of cardiovascular events
★ Addressing modifiable risk factors
★ Adequate glycemic control
★ Proper blood pressure control



Kidney–heart 
risk factor 
management.



Lifestyle modifications

1. : We recommend advising patients with diabetes and CKD who use tobacco 
to quit using tobacco products (1D).

2. : We suggest maintaining a protein intake of 0.8 g protein/kg /day for those 
with diabetes and CKD not on dialysis (2C)

3. : We suggest that sodium intake be < 2 g of sodium per day (<90mmol of 
sodium per day, or <5g of sodium chloride per day) (2C)

4. : We recommend patients undertake moderate intensity physical activity for a
cumulative duration of at least 150 minutes per week or to a level compatible with
the cardiovascular and physical tolerance (1D)



Pillars for renal disease treatment in DKD

Jessica Kearney 1 and Luigi Gnudi 1. The Pillars for Renal Disease Treatment in Patients with Type 2 Diabetes. Pharmaceutics 2023, 15(5), 1343



Renin-angiotensin system (RAS) blockade

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).

Irbesartan
150 vs 300 mg vs 
placebo
590 patients
2 years

Telmisartan
40 vs 80 mg vs 
placebo
527 patients
1 year

Irbesartan
75-300 mg vs 
Amlodipine 2.5-10mg 
vs placebo
1,715 patients
2.6 years

Losartan
50-100 mg vs placebo
+ conventional Tx 
1,513 patients
3.4 years
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Non steroidal MRA in T2D and CKD
1.4.1: We suggest a nonsteroidal mineralocorticoid receptor antagonist 
(NSMRA)with proven kidney or cardiovascular benefit for patients with T2D, an 
eGFR >=25 ml/min per 1.73 m2, normal serum potassium concentration, and 
albuminuria (>=30 mg/g [>=3 mg/mmol]) despite maximum tolerated dose of RAS 
inhibitor (RASi) (2A).

FIDELIO-DKD (Oct 2020) FIGARO-DKD (Aug 2021)

5,734 participants 7,437 participants

2.6 years 3.4 years

Kidney failure, sustained decrease >=40% 
in GFR, renal death

Death from CV causes, nonfatal MI, non 
fatal stroke, or hospitalization for HF





FIDELIO -DKD FIGARO - DKD

Finerenone lowers risk of progression of kidney disease and improves cardiovascular 
outcomes compared to placebo in patients with type 2 diabetes and chronic kidney disease



Finerenone blocks 
mineralocorticoid receptor (MR) 
overactivation, which contributes 
to inflammation and fibrosis, 
leading to kidney and 
cardiovascular damage.







Glycemic monitoring
2.1.1: We recommend using hemoglobin A1c (HbA1c) to monitor glycemic 
control (1C)

2.2.1: Target ranging from <6.5% to < 8.0% in patient with diabetes and CKD not 
on dialysis (1C)



Glucose lowering therapies in T2D and CKD

4.1.1: We recommend treating patients with T2D, CKD, and an eGFR >=30 ml/min per
1.73 m2 with metformin (1B)
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Glucose lowering therapies in T2D and CKD

1.3.1: We recommend treating patients with type 2 diabetes (T2D), CKD, and 
an eGFR >= 20 ml/min per 1.73 m2 with an SGLT2 inhibitor (1A)

CREDENCE (Apr 2019) DAPA-CKD* (Sept 2020) EMPA-KIDNEY* (Nov 2022)

Canaglifozin 100mg QD Dapaglifozin 10mg QD Empaglifozin 10mg QD

4,401 participants, 2.6 years 4,304 participants, 2.4 years 6,609 participants, 2.0 years

End stage kidney disease, Sustained decline in eGFR Kidney disease progression (
doubling of SCr, or death from >=50%, end stage kidney ESKD, sustained decline in
kidney or CV causes disease, or death from kidney eGFR <10 ml/min, sustained

or CV causes decline eGFR >=40% or renal
death) or CV death



Landmark RCT with SGLT2 inhibitors

T2D + RAS
block

T2D + non 
diabetic +/-
RAS block

T2D + non
diabetic +
Low levels
UACR)



CREDENCE

Risk of primary composite outcomes
was lower in the canaglifozin (30%),
dapaglifozin (39%) and empaglifozin
(28%) groups compared to placebo
groups.

DAPA -CKD

EMPA-KIDNEY
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Alicic RZ, Johnson EJ, Tuttle KR. Am J Kidney Dis 2018;72:267-277

Reduction in 
intraglomerular 

pressure & 
hyperfiltration

Preservation of 
renal function



Alicic RZ, Johnson EJ, Tuttle KR. Am J Kidney Dis 2018;72:267-277
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Natriuresis

Glycemic control

Weight Loss

Blood pressure lowering

Tubular glomerular feedback 
& Intraglomerular pressure 

reduction











Glucose lowering therapies in T2D and CKD

4.2.1: 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 
receptor agonists(1B)

Mechanism of action of GLP-1 RA

● Stimulate insulin release from beta cells
● Suppresses glucagon release from alpha cells
● Slows gastric emptying
● Decreases appetite stimulation in the brain.



GLP-1 receptor agonists

● Improve glycemic control and 
confer weight loss

● Reduces major adverse 
cardiovascular events (MACE)

● Kidney benefits by reducing 
albuminuria and slowing the rate 
of eGFR decline.



What’s new?

FLOWTRIAL



FLOW Trial Stopped early for clear positive efficacy!



Semaglutide reduced the risk of clinically important kidney outcomes (24%) and death from 
cardiovascular causes (29%) in patients with type 2 diabetes and CKD.
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Diabetes Management in Chronic Kidney Disease: A Consensus Report by the American Diabetes Association (ADA) and Kidney Disease: Improving Global 
Outcomes (KDIGO). Diabetes Care 2022;45:3075–3090 |
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Diabetes Management in Chronic Kidney Disease: A Consensus Report by the American Diabetes Association (ADA) and Kidney Disease: Improving Global 
Outcomes (KDIGO). Diabetes Care 2022;45:3075–3090 |



Conclusions

● DKD is the major cause of end stage kidney disease in the world 
and the number of patients is expected to rise in the coming years.

● Early detection and management of DKD is essential for 
improving cardiovascular outcomes.

● A comprehensive care in the management of DKD is needed and 
must include pharmacotherapy and healthy lifestyle approaches.

● There is a critical need for patients to be treated in accord with 
the most up-to-date recommendations.



Thankyou!


