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 The goal of personalized medicine is to determine the right drug, for the right patient, at 

the right time.

 Taking into account an individual's unique underlying biology and genetics, lifestyle, and 

environment.

Definition of personalized medicine 
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Definition of precision medicine 

 Treatments targeted to the needs of individual patients on the basis of genetics, novel 

biomarker, phenotypic or psychosocial characteristics.

 Stratify patients into novel subgroups for more precise therapeutic solutions.
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Precision medicine in oncology 



6

Precision and personalized medicine 
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• Dose adjustment of durgs on eGFR, drug level, body weight, age, special risks

What we already do in nephroplogy
(is more personalized not that much precision medicine)

• Individualized blood pressure control based on age, proteinuria, comorbidities

• Individualized blood sugar control base on age, comorbidities

• Shared desicion making on therapy
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Personalized renal replacement therapy
Exempel 1



9

Mayo imaging classification

Fouad T. Chebib et al. JASN 2018

Identification of patients more likely to benefit from tolvaptan

Personalized Tolvaptan treatment in ADPKD
Exempel 2
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Precision Medicine in Kidney Transplantation
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Therapy based on genetic variants in drug metabolic pathways
Exempel 3

• Significant inter-individual variation in the expression and function of CYP3A5, CYP3A4, 

and P-gp is caused by SNPs

• CYP3A4*1/CYP3A5*1 and CYP3A4*1B/CYP3A5*1 genotypes were significantly more frequently 

associated with tacrolimus-related nephrotoxicity than the CYP3A4*1/ CYP3A5*3 genotype

Kuypers DR et al. Clin Pharmacol Ther. 2007
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Nobakht E et al Transplant Direct. 2021

Precision Medicine in Kidney Transplantation
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Therapy based on biomarkers
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Needs for novel biomarker in nephrology:

• Renal specificy

• Kinetics, that reflect the dynamic of the disease

• Easy and cost efficient analysis in biological liquids like serum or urin

• Significant better predicition

Non of these biomarkers are in clinical use

Therapy based on biomarkers
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Precision medicine
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Clinical proteomics
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Proteomic approaches in Membranous Nephropathy
Example 4 

• Western blotting of protein extracts from normal h. glomeruli with serum from MGN. 

• Mass spectrometry confirmed the identity of the target antigen with a monospecific antibody

• Reactive serum specimens recognized recombinant PLA2R

• PLA2R was expressed in podocytes in normal glomeruli and colocalized with IgG4 in immune deposits in 

glomeruli with MGN

Beck et al. N Engl J Med. 2009
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Proteomic approaches in Membranous Nephropathy
Example 4 
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Proteomic approaches in Membranous Nephropathy
Example 4 
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Proteomic approaches in Membranous Nephropathy
Example 4 
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Lipidomics for precision medicine in diabetic nephropathy
Exempel 5
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Oberbauer et al, der Nephrologe 2012

Omics-Datennetz aus Gewebe, Blut und Harn 

>Integration dieser Daten im Zusammenhang mit 

klinischen Daten („computational systems

biology“) > Hypothesen zur Beschreibung der 

Pathophysiologie der Erkrankung > Validierung in 

Modellsystemen

Integration of molecular and clinical data
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EE Groopman et al. N Engl J Med 2019

Diagnostic utility of exome sequencing for kidney disease
Exempel 6

Exome sequencing in a combined cohort of more than 3000 patients with chronic kidney 

disease yielded a genetic diagnosis in ~10% of cases.



WES for precision medicine in transplantation
Exempel 7

1/3 of pediatric renal transplant 

recipients had a genetic cause

> guide management of both transplant 

patients and potential living related 

donors.

Mann et al. JASN, 2019
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SRNS > genetic podocytopathy

occasionally other genetic nephropathies present as clinically indistinguishable phenocopies

WES for precision medicine SNS

Exempel 8
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Personalized models for FSGS

Personalized in vitro and in vivo assay for early detection of soluble factors in primary FSGS
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iPSCs for personalized podocytes ex vivo
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iPSCs for personolized podocytes ex vivo
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Critics on personalized medicine 

• Costs

• Infrastructure/ technology

• Interpretation of data:

> 200 gene polymorphisms associated with CKD identified by GWAS of >1million people

 most implicated genes do not appear “drug able”

 their link to the pathogenesis of CKD remains unclear

• no large clinical studies possible any longer with multiple subgroups of a disease
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Conclusion

 The goal of personalized medicine is to determine the right drug, for the right patient, at 

the right time.

 Integration of genetic sequencing, omics, experimental assays and clinical data to 

understand phenotypic complexity of different forms of CKD > precision medicine.

 Taking into account an individual's unique underlying biology and genetics, lifestyle, and 

environment.
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