
Digital Nephrology

Marcel Naik, MD
Internal Medicine

Department of Nephrology and Intensive Care
Charité - University Berlin, Germany

HPI 16.01.2024



Marcel G. Naik, MD
Internal Medicine
Division of Nephrology and Internal Intensive Care Medicine, Charité, Berlin, Germany

I had financial relationship(s) with: 
Participant in Digital Clinician Scientist Programm Berlin 

Institute of Health (BIH) (2019-2022)

Shareholder: Bayer, Alexion Pharmaceuticals, AstraZeneca, Teva 
Pharmaceutical Industries, Merck & Co, Fresenius Medical Care

Travel Grant: Neovii, BIH

Presentations/CME: 
Novartis (Streamed-Up)

Thermo-Fischer Scientific (HLA-Workshop)

2



Outline

• Hospitals… what are we dealing with
• Data in the hospital … patients be scared
• TBase … nephrology use case

• The early stages
• Presence
• Near Future

• Our projects
• Eurotransplant Senior Program
• Nephrology (other stuff)
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Hospital organization - Organizational structure
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Charité – organogramm
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IT systems…

6



Data/Working in the hospital

• Plenty of different systems…
• Daily use:

• Windows
• TBase
• Nephro7 (MedVision)
• SAP … AID/IDMedics … RIS/PACS
• COPRA
• SRM (COVID testing/ethics approvals/salary sheets…)

• Time out after 5-60 minutes
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Charite IT

• 100+ Systems
• Helpdesk
• Leased computers… 1 year exchange time
• Introduction into new elements of systems:

• No notification
• No participation
• Video lecture on how to use the programm… useless
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Problems clinical databases

• Not all relevant data for treatment is available
• Transferring data is not easily done
• Data extraction is nearly impossible

• Customization to own use case is not thought of/expensive
• Outpatient or hospitalized use case
• Changing the whole system may lead to a wipe out…
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Clinical databases do not support research! 



Problems with research databases

• Single-User "stand alone"-systems
• manual data entry
• data entry of key variables only
• System not flexible for new needs
• Data validation difficult and time consuming
• Data extraction is depending on a single person
• No clinical advantage to use a parallel system
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Maintaining a research database is very tedious!



Problems in analyzing clinical data

• Only data of patients being present at the study visit
• Few hard end points
• Problem „Lost to follow-up“ 
• Incomplete or missing data
• Individual different time points / visits
• Different data formats (only partly structured)
• Unstructured data in examination reports/discharge summaries
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Potential Observation bias
Difficult statistical analysis



Idea of TBase
• elektronic health record for transplanted patients
• web-based system, simple log in
• No special hardware requirements
• automated data entry, whenever possible
• Interfaces collecting all relevant data from different hospital sources
• Semi-automated reporting (referral letters, medication plans, quality

assurance
• Simple data extraction for research, clinical needs and quality control
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Additional value for doctors
Data validation through daily use



TBase requirements

• Transplantation data
• Rejection episodes
• Lab results
• Medication plans
• Clinical notes
• Data of vitals
• Pathology reports
• Pathology pictures

• Donor data
• diagnoses
• administrative patienten data 
• adress of doctors
• external documents 
• Hospital discharge summaries
• Radiology reports
• Radiology pictures
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Screenshots – The beauty and the beast…







From AiD to ID medics
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check for drug interactions



Web Server
(Internet Information 
Server)

SQL-Database 
Server
(MS SQL-Server)

SQL

Users
Data sources

HL7

Pathology
Radiology
Virology, etc.

(ODBC)

LabsSAP-Data

SQL

(ODBC)

Replication-
server
(MS SQL-Server)

Access
SPSS
Excel
others

Researchers

(ODBC)

Intranet

TBase©- Design (1997-2019)
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2019: Migration auf HTML5 und SAP HANA
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TBase – IT Structure (since 07/2019)
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Other projects

• Telemedicine
• Eurotransplant Senior Programme
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Connecting the patient
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NephrologistTransplant center

Patient
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Charité 
Kidney transplant programme

• Region ≈ 6.000.000 

• ≈ 2000 Patients on the waiting list

• ≈ 200 kidney transplantations per year

• ≈ 70 living donations

• Aftercare of ≈ 2500 recipients and donors

Germany

• 6600 on the waiting list, 1500 transplanted in 2021
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Die comjoodoc-Easy-APP
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Vernetzung mit weiteren  
Gesundheitsversorgern 
möglich, 
wie Hausarzt, Orthopäde, 
Apotheke,..
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Device set vs Smartphone?

Device sets
- Uniformity (operating system, settings)

- All sets included
- Storage in the flat
- Enough storage space
- Software updates centrally
- Installing at home = gaining insights
- Better secure against thefts/data protection

Smartphone

• Individual settings
• Small, light, handy
• Use multiple times daily
• Always with you (RST, Hausarzt)

• Use while travelling
• Multiple smartphones usable
• No Installation at home needed
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Device set vs Smartphone?
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Security and servers
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Leitung gelegt (Anlage A und Anlage B)
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TBase - Dashboard
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all groovy



challenges
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First vacation
picture sent to
Telemedicine
center (08/2021)
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Beauty of Telemedicine



Eurotransplant Senior Programme
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Survival Comparison of Waitlisted and Renal 
Transplanted Patients in the European Senior 
Programme

M. G. Naik1, V. Greese1, K. U. Eckardt1, U. Frei1, P. Glander1, L. Liefeldt1, M. Pigorsch2, E. Schaeffner3, K. Budde1, F. Halleck1

1Medical Department, Division of Nephrology and Internal Intensive Care Medicine, Charité, Berlin, Germany, 2Institute of Biometry and Clinical Epidemiology, Charité, Berlin, Germany, 
3Institute of Public Health, Charité, Berlin, Germany



Background

Wolfe RA, N Engl J Med 1999; 341:1725-30.

“We excluded patients who were 70 years of 
age or older, because only about 1 percent of 
them received a cadaveric renal transplant“
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CD KTx in Germany 2007-2020

All  CD kidney transplants

Recipients >65years

24-29% >65years

Susanne Venhaus Deutsche Stiftung Organspende, personal correspondence 06/21
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Eurotransplant allocations („old for 
old“)

European Senior Programme
Age Recipient ≥ 65
Age donor ≥ 65
HLA No Matching
Cold ischemia As short as possible
Option „Urgency“ Yes
Waiting time Yes

Started 1999
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Research Question

• Should older patients remain on dialysis or should they being 
offered a transplantation procedure?

• Comparing patient survival in patients with transplantation 
versus patients on the active waiting list
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Methods

• Retrospective study

• Enrollment 1999-2019

• Charité Berlin sites CCM and CVK

• Inclusion: waitlisted with active status ≥65years
Deceased Donor KTX with ≥65years in ESP

No other SOT

• Outcome: Death
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Results Demographics
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Parameter N=820
Sex (male) [n, (%)] 508 (62%)
Age at listing (median) 66.7 years
Time on dialysis [years, (mean ± SD)] 3.1 ± 2.3
Dialysis type (Hemodialysis) [n, (%)] 736 (89.8%)
First listing after 65 years [%] 547 (66.7%)
Transplanted [n, (%)] 530 (64.6%)
Waiting list [n, (%)] 290 (35.4%)
Observation time [years] 6.7 ± 4.3



Landmark analysis

• Assignment at different time points into
• still waitlisted patients
• transplanted patients

• Timepoints: 6, 12, 18 and 24 months after enrollment
• Survival analysis between groups using Kaplan Meier
• Censoring at time of transplantation for waitlisted 
patients
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Landmark – all patients @ 6 and 12 Month
6 mo 12 mo

35.3%
36.2%

32.1%
33.2%

no difference in patient survival between waitlisted and transplanted patients



Landmark – all by median age @ 6 and 12 
Months

6 mo 12 mo
41.4%
43.4%
27.2%
29.7%

37.8%
40.0%
24.1%
24.6%

no difference in patient survival >67 years of age between waitlisted and transplanted patients
no difference in patient survival <67 years of age between waitlisted and transplanted patients

Younger patients have better survival than older

Identical results for Landmarks 18 and 24 months



Survival stratified by age – pESP (1st listing >65y)
6 mo 12 mo

43.0%
39.6%
21.0%
27.7%

43.9%
33.0%
10.8%
26.7%

no difference in patient survival >67 years of age between waitlisted and transplanted patients
no difference in patient survival <67 years of age between waitlisted and transplanted patients

Younger patients have better survival than older

Identical results for Landmarks 18 and 24 months



RMST with IPCW total and difference all



RMST with IPCW total and difference
stratified by median age all



RMST with IPCW total and difference pESP



RMST with IPCW total and difference
stratified by median age pESP



RMST nach Altersgruppen alle Patienten



Limitations and strengths

• No data on quality of life or other patient oriented outcomes
• No adjustment for comorbidities
• Dynamics on the waiting list is not considered
• Big monocentric cohort
• High follow-up rate
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Conclusion

•No survival benefit in elderly patients >65 
years receiving a kidney in the European 
Senior Programme compared to waitlisted 
patients on dialysis

•Worse survival in kidney transplant 
recipients >69 years at time of listing 
compared to waitlisted dialysis patients in 
Germany
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kidney biopsy

• Creatinin rises rejection or not???
• Problem: BANFF-classification defined by specific lesions High Inter- und 

Intravariability
• Diskrepancy between phenotype und genotype
• Flowing transitions difficult to classify

• 1679 biopsies 600 in 2 training-sets & 400 test-set
• 3mm tissue in RNA-stabilizer und subsequently gene expression analysis
• machine learning, 100 repititions
• 7 basic classifiers for clustering: TCMR, ABMR, g>0, cg>0, ptc>0, i>1, t>1
• 5000 Random Forrests, feature importance analysis
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NTX Biopsy
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Vision: Diagnostics
Biopsy results

Kaiyin Wu, Birgit Rudolph, Danilo Schmidt, Max Alber, Frederick Klauschen und Team
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Vision: Diagnostics
Biopsy AI labelled

fibrosis/ tubular atrophy: 40% (i2 ci2 ct2)
vs 51,4% fibrosis + 11,9% atrophic tubuli
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Methods - Data description
1062 outpatient facilites

172 Veteran affairs medical centers 130 data centers
1243 healthcare facilites

centers >250 admissions
Patients 18 to 90 years

10/2011 - 09/2015
>=1 year eHR in study period

10 years prior +/- 2 years after

Vitals
Medications
Prescriptions
Health factors

Note titles
Lab results

N= 703.782
clin. event entries: 6.352.945.637

80% observation
5% validation
5% calibration

10% testing
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The model
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• No imputations
• Numerical features associated with discrete features (Present, absent, 

zero)
• Presence features: ordinal level (very low, low, normal, high, very

high)
• Discrete features: binary presence features
• All numerical features were normalized [0,1]
• 1%/99% capping of extremes

Methods – Missings and numerical features
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Methods – Clinical Features

Procedure, diagnosis, laboratory test, vital sign, admission, transfer, …
29 high level concepts
Histogram frequencies into the model with numerical and binary
presence features
Patients age in days for timeline
Yearly creatinine measurement (for individual baseline)
3 historical aggregates (48hours, 6 months, 5 years)
35% without timestamp appended at the end of the day

not used for model prediction
Diagnosis at the end
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Precision, specificity and 
sensitivity
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Conclusion and limitations

• the modell predicts AKI upto 48h before being apparent
• 2 false positive and 1 true positive alarm
• 55.8%  Predictionsrate (all AKIs)
• 84.1% Predictionsrate of severe renal failure (AKI 3; Dialysis)

• 94% males (US Veteranen)
• US Veterans
• Difficult for direct comparison with Europe
• High false positive rate  AKI Alert creates additional work load
• Distinct normal values were not tracked, maybe biased
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Thank you

Folie 81
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