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Can we postpone CKD progression - where do we 

stand today?



• CKD definition & detection - diagnosis 

Rationale for screening – progression

• Risk for progression to ESRD

• Death

• Early detection

(Stage & albuminuria, Biomarkers, Proteomics)

• Intervention for delaying the progression

• Standard of care

• Adjuvant therapies

• SGLT2 inhibitors

• ns MRA antagonists

Presentation outline



Early CKD: diagnosis, risk for ESRD progression or death - rationale

⚫ Distinction between early CKD and normal age-related decline in renal 
function

⚫ Most of CKD patients do not progress to ESRD - stages 1–3 CKD - unlikely
to advance (unselected treatment - clinically & economically
inappropriate)

⚫ Rational screening - high-risk groups (DM & HTA with proteinuria, obesity)

⚫ Asymptomatic & insidious onset of CKD – new biomarkers and prognostic
techniques required

Wouters et al, Nat Rev Nephrol. 2015; 11(8): 491–502



Kidney Int Suppl (2011). 2013; 3(1):19-62

GFR and albuminuria - reflect the risk of progression and associated mortality by intensity of coloring (green,
yellow, orange, red, deep red) - times/year FU

Staging of patients who meet the definition of CKD
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Tubular Markers
NGAL
KIM-1
NAG

L-FABP
β2-microglobulin
α1-microglobulin

RBP
GGT

UMOD

Glomerular 
Markers

Transferrin
Type IV collagen
Ceruloplasmin
Podocytes and 

related proteins

Markers of oxidative 
stress/inflammation

8-OHdG
Pentosidine

AGA
TNF-α

STNFR 1 / 2
IL-6

MCP-1

Biomarkers of Onset and Progression of CKD

Currie G & Delles C. World J Diabetes 2014



Use of biomarkers in the progression of CKD

Conclusions 
Urinary DKK3 levels identify patients at high 
risk for eGFR decline over the next 12 months
regardless of the cause of kidney injury and 
beyond established biomarkers, potentially 
providing a tool to monitor CKD progression 
and assess effects of interventions.



(In press 2023) Conclusions 
UL-FABP appears to be 
a highly sensitive and 
specific biomarker of 
CKD progression that 
predict an increase in 
serum creatinine in 
the absence of 
significant proteinuria

Figure. a, 4b. ROC curve analysis of the sensitivity and 
specificity of urinary L-FABP, PCR and the combined effect 
of the 2 biomarkers in predicting CKD progression at years 
1 and 2.

Figure. Analysis for the combined outcome of RRT 
initiation or death over the 2-year follow-up period 
stratified by participants uL-FABP levels at baseline. 

Conclusions 
UL-FABP appears to be 
a highly sensitive and 
specific biomarker of 
CKD progression that 
predict an increase in 
serum creatinine in 
the absence of 
significant proteinuria



Use of biomarkers in the progression of CKD - Omics

Proteomics
The current status

Metabolomics

The end-products

Genomics

The potential

"The goal of proteomics is a 
comprehensive, quantitative 

description of protein expression
and its changes under the influence 
of biological perturbations such as 

disease or drug treatment." 



CKD273 and Renal Outcome



Diagnosis and Prediction of CKD Progression by Assessment of Urinary Peptides

⚫ Progressive CKD is detected at a late stage by eGFR decline and/or the presence 

of significant albuminuria

⚫ Urinary peptides studied in 522 pts - FU 3 years using proteomics

Schantra et al. JASN 2015;26(8):1999-10



⚫ Compared with the combination of baseline eGFR &  albuminuria (AUC=0.758), CKD 273 significantly 
improved CKD risk prediction (AUC=0.831).

⚫ Urinary proteome analysis might significantly improve the current state of the art of CKD detection and 
outcome prediction.

Schantra et al. JASN 2015;26(8):1999-10

Diagnosis and Prediction of CKD Progression by Assessment of Urinary Peptides



Markoska  K et al. NDT 2017 (in press)

Comparison of the diagnostic performance of age, eGFR, UEA and the 141 biomarker panel to discriminate patients 

with an improved eGFR from those with stable eGFR over time in a validation set consisting of 59 patients with 

improvement and 125 stable  pts.

Urinary peptide biomarker panel associated with an improvement in eGFR in CKD 
patients Markoska  & Spasovski. NDT 2018; 33(5):751-759



CKD Progression

What is significant progression?

– Most patients with CKD will not progress to ESRD

• How many patients on average have CKD?

• 8 – 12% of the country population 

• How many start RRT each year? 

• 0.1 – 0.2% initiated on RRT

eGFR decline >5ml/min/1.73m²/year

or >10ml/min/1.73m² in 5 years



How to Slow down the CKD progression

⚫ Treatment of primary kidney disease 

⚫ Strict control of blood glucose level 

⚫ Protein restriction in diet 

⚫ Quit smoking 

⚫ Reduce weight

⚫ Treatment of hyperlipidemia and metabolic acidosis & other 

CKD complications (anemia, bone disease)

⚫ Strict control of blood pressure, blockade of RAS 

⚫ Reduce proteinuria 

⚫ New management strategies



• Compared with incident users of H2 blockers, incident users of PPIs had an increased 
risk of: 

• an estimated glomerular filtration rate (eGFR) under 60 ml/min/1.73m2 (hazard 
ratio 1.19 (19%); 95% confidence interval 1.15-1.24),

• incident CKD (1.26; 1.20-1.33), 

• eGFR decline over 30% (1.22; 1.16-1.28), and ESRD or eGFR decline over 50% (1.30; 
1.15-1.48).

Kidney Int. 2017;91(6):1482-1494

144,032 incident users of acid suppression therapy (125,596 PPI and 18,436 H2 blockers) consumers. 
Over 5 years FU in survival models, cohort participants censored at the time of AKI occurrence. 



Prospective study with baseline (2008–
2010) and second wave (2012–2014) of 
the ELSA-Brasil (mean interval between 
visits = 3.9 years (1.7–6.0)) on the use of 
PPI. Renal function was assessed by 
CKD-EPI, <60ml/min/1.73 mІ in wave 2 
considered as incident CKD. 



SUA is a possible mediator of the
progression of kidney diseases.
The elevation of SUA may
directly deteriorate the structure
and function of the healthy
kidney and hyperuricemia may
be a target of treatments of
CKD.
Promising results of delaying
CKD progression to be
confirmed in a larger and well-
designed RCTs.



Recent randomized controlled trials 
failed to demonstrate a beneficial 
effect of allopurinol or
febuxostat on renal disease, casting 
doubts on the role of this 
therapeutical approach to improve 
nephroprotection.



Kaplan-Meier analysis to assess the probability of reaching 

ESRD for the two groups.

Over two years in the treated group, 6.5%

of subjects progressed to ESRD versus

33% of subjects in the control group

(relative risk 0.13; 95% confidence

interval 0.04 to 0.40; P 0.001).

Ione de Brito-Ashurst et al. JASN 2009;20:2075-2084

Bicarbonate Supplementation Slows Progression of CKD and Improves Nutritional 
Status

Kidney Blood Press Res 2018;43:959-969



Effects of Treatment of Metabolic Acidosis in CKD: A Systematic Review and Meta-
Analysis. Navaneethan SD, Shao J, Buysse J, and Bushinsky DA. Clin J Am Soc Nephrol. 2019; 14(7): 1011–1020.

Pts with stage 3–5 CKD & metabolic acidosis (<22) or (22–24 mEq/L), 14 clinical trials (1394 pts), 3 months – 3 years

Low-to-moderate certainty 
evidence suggest that:

⚫ oral alkali supplementation
or 

⚫ a reduction in dietary acid 
intake 

may slow the rate of kidney 
function decline and potentially 
reduce the risk of ESKD in 
patients with CKD and metabolic 
acidosis

Effects of Treatment of Metabolic Acidosis in CKD: A Systematic Review and Meta-
Analysis. Navaneethan SD, Shao J, Buysse J, and Bushinsky DA. Clin J Am Soc Nephrol. 2019; 14(7): 1011–1020



Li at al. Nutrients 2019; 11(5): 957

Heterogenous studies from 3 months - 4 years on low & very low restriction of proteins and ketoanalogues treatment:

A restricted protein diet supplemented with ketoanalogues (RPKA) was found to significantly delay the progression of 

CKD (p = 0.008), particularly in patients with an estimated glomerular filtration rate (eGFR) > 18 mL/min/1.73 m2 (p < 

0.0001) without causing malnutrition and reverse CKD-MBD in patients with eGFR < 18 mL/min/1.73 m2.

The Effect of Ketoanalogues on CKD Deterioration: A Meta-Analysis

Forest plot of effects of 
KA on eGFR in CKD 
patients sub-grouped 
by eGFR. 



Supplemented Very Low Protein Diet (sVLPD) in Patients with Advanced Chronic 
Renal Failure: Clinical and Economic Benefits

sVLPD (0.3 g/kg/prot/day) supplemented with 
only essential amino acids (EAA) without 
ketoanalogues in stage 5 pts. 

Over the 24 months period of observation the 
progression of CKD slowed down (mean eGFR 
11.6 ± 3.3 vs. 9.3 ± 2.7 mL/min/1.73 m2, p < 
0.001) and the start of the dialysis treatment 
(adjusted HR = 0.361, CI 0.200–0.650, p = 0.001) 
was delayed without evidence of malnutrition, 
in compliant vs. non-compliant patients leading 
to a substantial cost reduction for the National 
Health System. 

Thus, VLPD supplemented with EAA could be 
extensively used to reduce the incidence of 
dialysis treatments, with a favorable economic 
impact on the NHS.

Cecchi et al. Nutrients 2023; 15(16): 3568



Proteolytic dysbiosis of the 

gut microbiota with UTs like 

IS and PCS - risk factor for 

CKD progression. 

Synbiotic formulation 

NATUREN G® in 2 months 

decrease free IS, 

compared with the controls 

only in the CKD group. 

The effect of a ß-glucan 

prebiotic on kidney 

function, uremic toxins and 

the gut microbiome in CKD 

stage 3 to 5. There was a 

significant reduction in IS 

at 8 and 14 weeks, pCS

The ß-glucan prebiotic 

favorably affected the gut 
microbiome. 

•. 2021;13(5):334.

2022;14(4):805.



Influence of prebiotic and probiotic supplementation on the progression of 
chronic kidney disease

Whether prebiotic and probiotic suppl. along 
with low protein diet retards the progression of 
CKD vs VLPD only.
In a 1-year prospective observation study with a 
randomized control and open-label design, 24 
stable CKD stage III to V patients [low protein 
diet + prebiotic + probiotic supplementation 
(n=12), and the control group receiving low 
protein diet only (n=12)]. 
The declining GFR during prebiotic and 
probiotic supplementation were significantly 
lower (-11.6±8.6 vs. -3.4±4.6 mL/min per 1.73 
m2 per year, 95% CI -6.45 - -9.86, P<0.001) than 
those with low protein diet alone.
Prebiotic and probiotic supplementation along 
with low protein diet delayed the progression of 
CKD.

Pavan M. Minerva Urol Nefrol 2016;68(2):222-6.



Diabetes is the leading cause of kidney failure

• United States Renal Data System. 2018 USRDS annual data report: Epidemiology of kidney disease in the United States. 
National Institutes of Health, National Institute of Diabetes and Digestive and Kidney Diseases, Bethesda, MD, 2018.
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Only minor improvement in risk for ESKD

• Gregg EW et al. N Engl J Med 2014;370:1514–23.
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• Largest relative declines 
(%) in acute myocardial 
infarction (–67.8%)
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SGLT2 INHIBITORS AND CKD PROGRESSION

SGLT2 inhibitors for the prevention of kidney failure in patients with type 2 
diabetes: a systematic review and meta-analysis.   Neuen B et al The Lancet D&E 2019; 7(11):845-854





November 4, 2022, at NEJM.org.



Cardiovascular and kidney outcomes with Finerenone in patients with T2D diabetes and CKD: 

the FIDELITY pooled analysis Agarwal R et al. European Heart Journal (2022) 43, 474–484



[K+] , potassium concentration

1. Kidney Disease: Improving Global Outcomes. Kidney Int 2022;102:S1–S128; 2. Bakris GL, et al. N Engl J Med 

2020;383:2219–2229; 3. Pitt B, et al. N Engl J Med 2021;385:2252–2263

Finerenone is recommended by KDIGO for 

patients with CKD and T2D1

Inclusion in the guideline came within 2 years of the publication of 

the FIDELIO-DKD and FIGARO-DKD phase III clinical trials2,3

Recommendation 1.4.1:

‘We suggest a nonsteroidal MRA with proven kidney or CV 

benefit for patients with T2D, eGFR ≥25 ml/min/1.73 m2, 

normal serum [K+] and albuminuria (≥30 mg/g) despite 

maximum tolerated dose of RASi.’ (2A)

Recommendations for finerenone use in the KDIGO 2022 Clinical Practice 
Guideline for Diabetes Management in CKD1



• Comprehensive treatment including life-style measures & diet

• Evidence for PPI temporary use, bicarbonate use, KA or EAA, 
pre-probiotic use

• SGLT2 inhibitors in use for CKD indication 

• NS MRA (finerenone) used on top of the standard care 
improves kidney outcome in patients with CKD

• Follow the guidelines

Conclusion: treatment of CKD progression

Thank you!



How to Slow down the CKD progression

⚫ Treatment of primary kidney disease 

⚫ Strict control of blood glucose level 

⚫ Protein restriction in diet 

⚫ Quit smoking 

⚫ Reduce weight

⚫ Treatment of hyperlipidemia and metabolic acidosis & other 

CKD complications (anemia, bone disease)

⚫ Strict control of blood pressure, blockade of RAS 

⚫ Reduce proteinuria 

⚫ New management strategies


