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Precision Medicine in Nephrology might improve

⚫ Diagnosis of CKD

⚫ Prediction of CKD progression

⚫ Tailored, individualized treatment



Diagnosis and Prognosis of CKD

eGFR and 

albuminuria for

CKD diagnosis

Assessment of 

progression risk

KDIGO . Kidney Int Suppl 2013



Diagnosis and Prognosis of CKD

eGFR and albuminuria for CKD diagnosis????



40% of patients with 

decreased eGFR 

have serum creatinine 

levels within the 

normal range

Limitations of creatinine for CKD diagnosis



MDRD equation underestimates Clcre at eGFR>60 ml/

Stevens L et al. N Engl J Med 2006;354:2473-2483 Camargo EG et al. Diabet Med 2011;28(1):90-5



Limitations of albuminuria for CKD/DKD diagnosis

There are several reasons unrelated to CKD that can trigger 

albuminuria

-Stress

-Diet

-Fever

-Congestive heart failure

-Poor management of Glc or BP

-Exercise

-Infection

Roumeliotis, S., et al. (2023) In: Blood Pressure Disorders 

in Diabetes Mellitus. Updates in Hypertension and 

Cardiovascular Protection. Springer, Cham



Non albuminuric Diabetic CKD has 30% 

prevalence and is continuously increasing

normoalbuminuria

microalbuminuria

macroalbuminuria

Vistisen D. et al. Diabetes Care 2019;42(10):1886–1894



EGFR and albuminuria as early markers of CKD diagnosis

Increased variability

Low accuracy

Not causally associated 

with molecular injury or

pathogenetic mechanisms

These markers are the result, 

not the CAUSE

of kidney damage



Diagnosis and Prognosis of CKD

eGFR and albuminuria for assessment of progression risk?

Progression of CKD depends on

-Cause

-Co-morbidities (HT, T2DM)

-Concomitant treatment



Hall, Himmelfarb. CJASN 2017

Progression of CKD is highly variable
Hypothetical CKD case scenarios 

illustrating the clinical heterogeneity 

NOT captured by the CKD classification 

system

These 4 individuals have similar eGFR 

and CKD classification CLASS but 

differ widely in 

• prognosis 

• ordering diagnostic tests

• frequency of required follow-up

• appropriate treatment 

recommendations



Progression patterns of CKD



25year olds might have no 

albuminuria or gross albuminuria

The risk varies from 0 to 20%

In elderly subjects without albuminuria 

the risk varies between 10-40% and 

among those with albuminuria the risk 

varies between 30-60%

Nelson et al., JAMA 2019

incident CKD 

eGFR<60 

within 5 years

CKD PROGNOSIS CONSORTIUM 



Progression of CKD is highly variable

Normal aging?



Chronic Renal Confusion

⚫ Terminology

⚫ Is it really possible that half of the population older than 70 has  CKD?

Current guidelines should be 

recalibrated by age



The 2015 Precision Medicine Initiative

“Tonight I am launching a new Precision 

Medicine Initiative to bring us closer to curing 

diseases like cancer and diabetes-and to give all 

of us access to the personalized information we 

need to keep ourselves and our families 

healthier.”

An emerging approach advocating that disease prevention and 

treatment strategies must take individual variability into account



Precision Medicine in Nephrology
Emerging approach that characterize diseases based on pathogenetic 

molecular mechanisms

Identify highly sensitive, not-specific biomarkers and tailored therapeutic 

targets to optimize patient outcomes

The opportunity to offer the

-right drug

-for the right patients

-for the specific condition

-at the right time and

-in the right dosage
Wyatt et al., Kidney Int 2016



Satirapoj B., et al. J Diabetes Complications. 2019 Sep;33(9):675-681

Even combined, urine biomarkers do not 

add anything on top of UACR for prediction of CKD Progression



The “OMICS” might reflect early molecular changes before actual injury 

collective 

characterization and

quantification of pools 

of biological molecules





Panel of 273 urine peptides 

↑↑early and significantly before 

incidence of CKD

-Collagen fractures(74%)

-peptides associated with 

inflammation and fibrosis

-α1-antitrypsin (6.6%)

-Fibrinogen (1.8%)

Pontillo C., et al. Clin Kidney J 2017;10(2):192-201

CKD273 prognosis classifier: towards clinical application in CKD

Zurbig P., et al. Diabetes 2012;61(12):3304-13

CKD273 predicted the incidence macro-albuminuria 

1.5 years BEFORE the onset of micro-albuminuria in diabetics



CKD273 predicted the 

incidence macro-albuminuria 

With better discriminatory ability

Compared to micro-albuminuria

7% better in albuminuric T2DM

25% better in NON-albuminuric T2DM

CKD273 is a better predictor of macro-albuminuria than micro-albuminuria



Lindhartd, M et al. Nephrol Dial Transplant  2017

DIRECT-protect2 study

CKD273 predicts incident 

micro-albuminuria 

in normotensive, 

normoalbuminuric T2DM 

with normal kidney function 



Incident CKD

1014 T2DM and T1DM

Normal baseline eGFR ≥70 mL/min, 
urinary albumin excretion of <20 μg/min 

Incident CKD-eGFR<60ml/min over a 
follow-up time of 6 years

CKD273 predicts incident CKD in diabetics with 

normal kidney function and no albuminuria

HR=2.6 

(95% CI 1.8–3.7)

Zurbig P. et al., Diabetes Care 2019



Genomics in CKD

Healthcare

10%



GR-DIAGENES Consortium

860 with established 

diabetic nephropathy 

and 650 controls

Genome-wide association

study

(GWAS)



A novel SNP of human soluble epoxide hydrolase was 

associated with Ox-LDL and mortality in DKD

Roumeliotis S. et al., Oxid Med Cell Longev 2021:8817502



Roumeliotis A., Roumeliotis S. et al., Oxid Med Cell Longev 2021:2531062

16 SNPs in the pathway of Oxidative stress 

that had never been identified before

increased the risk for DKD



Iyengar et al, Plos Genetics, 2015

Several GWAS studies reported 

new SNPs increasing the risk for 

DKD, but all focused in only one 

race/ethnicity

15.000 diabetics

1st study showing 

novel DKD susceptibility locus

Across all races/ethnicities

FIND GWAS and meta-analysis



SNP in CUBN gene is associated with T2DM risk 

and lower 25(OH)D concentrations

Tsekmekidou X. et al. J Steroid Biochem Mol Biol. 2020

Megalin and cubilin (encoded by CUBN gene), are 

endocytic receptors in the proximal tubule

CUBN SNPs was strongly associated with lower 

25(OH)D concentration

Patients having this polymorphism might 

need HIGHER vit.D doses to achieve 

optimal levels 



FDA: For every patient benefitting from a drug in the top-

10 list, there are other 3-24 not getting beneficial effect

Most RCTs included white populations 

with normal kidney function

Until 2006, 75% of RCTs had CKD 

among exclusion criteria

Participants in RCTs are patients 

receiving healthcare and should not be 

considered 

as “average” subjects



RCT Design for targeted therapies 



“Traditional”

RCT design

Enrollment: T2DM patients 
with normoalbuminuria

CKD273 was used to identify
patients at high risk for 
developing albuminuria

These biomarker-identified 
patients were randomly 
assigned to either receive 
spironolactone or placebo

strategies enrolling populations 
that are more likely to respond to 
the new intervention 

After a run-in phase, there was a 
strategy to separate atrasentan 
responders from nonresponders 
based on the level of reduction in 
UACR  (>30% decrease) 

Albuminuria was not used as a 
prognostic marker but rather to 
describe treatment efficacy



Precision Medicine in Nephrology: 

are we there yet?



Kidney donor risk index (KDRI)

Data from 1995 -2005
69,440 first-time, kidney-only, deceased donor adult transplants.

Modeled the risk of death or graft loss

The proposed KDRI includes 14 donor and transplant factors



APOL1 polymorphism is 

associated with a 

30-fold increased risk for 

CKD progression and CV 

mortality in patients of 

African ancestry

Genovese G. et al., Science 2010

Friedman D.J, et al., CJASN 2021





Ongoing studies building biopsy banks

European Renal cDNA Bank (15 years)

Cohen C.D. et al. Kidney Int 2002

Nephrotic Syndrome Study Network (NEPTUNE)

Clinical Phenotypic and Resource Biobank (C-PROBE)

KOrea Renal biobank NEtwoRk System TOward NExt-generation 

analysis (KORNERSTONE)

Kang E. et al., BMC Nephrol 2020

Troost JP,. Kidney Int Rep. 2018

Gadegbeku CA. Kidney Int. 2013



Prospective RRI Interdialytic Activity 

Monitoring Exploration (PRIME)

Fit bit device

The largest database of 

wearables data in HD

• Steps

• heart rate

• sleep indicators 

83% of patients with 

COVID19 

had increased 

physical activity in 

two weeks prior to 

COVID diagnosis





Adaptive Ultrafiltration-A step towards 

Personalized Fluid Management

Preciado P. et al. NDT 2019

Identified relative blood volume (RBV) 

ranges associated with improved patient 

survival

Manually steering the patients into these 

targets would require incessant, iterative 

adjustments of the UF rate by the nurse 

during the treatment

Not feasible in routine practice



Patients should have an active role throughout 

this ethical, transparent research process



2000 - 90%

2004 - 99%





Analyze Human Genome sequence: from 

100.000.000 in 2000 to 600$ today



Precision Medicine in Nephrology

⚫ There are no diseases, but patients

⚫ Or Categories of patients depending on genes, 

lifestyle, environment who may benefit from specific 

treatments

⚫ One size DOES not fit all





“It is what we think we 

know already that often 

prevents us from learning.”

Dr. Claude Bernard, physiologist

“The good physician treats 

the disease

The great physician treats 

the patient.”

Sir William Osler, 1903



Thank you


