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Lewis et al NEJM 2017

Even patients (;) in the treatment arm could progress in CKD st. 5 – HD/PD



Clinical case

• 65 year old lady with CKD st 3 Α2 (DM t ΙΙ, AH), CAD.

• Cholecystitis (cholecystostomy due to recent AMI) → AKI st ΙΙΙ →

renal replacement therapy Δt=4 months→

• CKD st 4 Α2→ Cholecystectomy ?

• Relevant question : Peri/post-operative prognosis concerning her 

renal function?



In clinical practice:

• BP

• Serum Cr

• Urinary Protein

• Renal biopsy



Renal biopsy

Clinical decision
~0,2-0,05 % renal 

mass

Biopsy cylinder

?



Biomarkers

A biomarker is any substance, structure or process that can be 

measured in the body or its products and influences or predicts the 

incidence of outcome or disease. 

2001



Chronic Kidney Disease (CKD)

• Presence of renal (structural) disease

• Renal function deterioration

• Independent of Aetiology

• Dt ≥ 3 months

CKD: 10th cause reducing life expectancy

Kidney International Supplements (2022) 12, 7-11



Prognosis…
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Hamroun et al NDT 2022
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Hypertension (2003) 42, 1050–1065

CKD V HD



Tubular
cell

NF-kB
activators

NF-kB
inhibitors

Growth factors
Chemokines

EMT/EndMT
inhibitors

Matrix 
deposition

EMT/EndMT
activators

Mφ Τ

Β

Endothelia

Fibroblasts

Zeisberg et al JASN 2011

KIDNEY New biomarkersExtrarenal sites

CKD Progression mechanism(s)



Yan et al Front. Pharmacol 2021

New biomarkers
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Examples of Approaches in Biomarker Diagnosis involving

Proteomic Analysis

Protein Analysis

Radiological Analysis



Naturally Occurring Human Urinary Peptides for Use in 

Diagnosis of Chronic Kidney Disease



The CKD273 subclassifers performed better in predicting rapid CKD progression in the strata of patients with 
eGFR>60ml/min/1.73m2 . 

Rapid CKD progression: sustained decline in eGFR ≥ 5 ml/min/1.73 m2 /year

Novel Urinary Biomarkers For Improved Prediction Of Progressive eGFR Loss In Early Chronic Kidney
Disease Stages And In High Risk Individuals Without Chronic Kidney Disease

Scientific Reports | (2018) 8:15940 
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Adenine Diet

Tubular Dickkopf-3 promotes the development of renal atrophy and 

fibrosis

Giussepina et al JCI Insight 2016
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Reduced cortical oxygenation predicts a progressive decline 

of renal function in patients with chronic kidney disease

Pruijm et al KI 2018

Healthy CKD



Reduced cortical oxygenation predicts a 

progressive decline of renal function in patients 

with chronic kidney disease

Pruijm et al KI 2018

Characteristics of CKD patients according to their 

R2* value of the outer layers (above or below the 
90th percentile)

Characteristics
R2* <90th 
percentile

R2* ≥90th 
percentile

Pa

N 100 12

Proteinuria (g/24 
hr)

0.89 ± 1.52 0.81 ± 1.22 0.87

Diabetes (yes vs. 
no)

28.9 16.7 0.37

Baseline eGFR 
(ml/min per 1.73 
m2)

56.2 ± 29 49.4 ± 26 0.46

Yearly change in 
eGFR (ml/min 
per 1.73 m2)

−0.8 ± 5.8 −3.9 ± 6.6 0.008

RAS blocker (yes 
vs. no)

47.4 58.3 0.48

Outer R2* (sec−1) 20.3 ± 1.6 26.6 ± 4.6 <0.001

https://www.kidney-international.org/article/S0085-2538(17)30800-1/fulltext


Renal interstitial fibrosis: an imperfect predictor of kidney 
disease progression in some patient cohorts

Hanni et al AJKD 2018

…some of the patients who 
had >80% fibrosis on the 
biopsy did not progress to 
ESRD during a 10-year follow 
up period.
…Over-reliance on fibrosis on 
biopsy may therefore 
erroneously identify patients 
as having advanced CKD at a 
time when interventions may 
still be effective.



Brownian Motion

• Degree of tissue fibrosis 
• Predict renal function evolution follow 

microstructure changes occurring under 
treatment.

• Reduce the number of renal biopsies for 
diagnosis and follow-up.

Renal Diffusion Imaging

Caroli et al NDT 2018



• Serum Cr~4€

• ELISA~30€

• Proteomics~100-300€

• MRI~200-250€

Cost…



• Under development

• Individualized application

• Cost

• Equipment/Materials availability

• Clinical Examination & History.

Prognosis

New biomarkers

Chronic Kidney Disease


