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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

The following pages provide information on Charité and its organizational

structure

Head of Section

Board of Directors, Faculty
Board, Hospital Management,

Sﬁwisgy Board

Departments

List of all Departments and
Centers of Excellence

N=118

Institutes CharitéCenters

List of all Institutes and re-
search facilities

N=65

Ataglance: the 17
CharitéCenters

N=17

Business Divisions,
Administrative Offices,
Central Service Providers

Administration

N=37

Compliance

Compliance Management at
Charité

N=6

Einstein
Professuren

Endowed chairs

Endowed chairs of Charité —
Universitétsmedizin Berlin

N=2 N=6

Spin-offs & Holdings

Our subsidiaries and more

N=9

Staff Committees

How staff interests are repre-

sented at Charite

N=3

Ehrenmitglieder
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IT systems...

Abteilung Klinische Verfahren

Geschaéftsbereich IT

Klinischer Arbeitsplatz
& Patientenverwaltung

Betreuung SAP I1S-H und
Cemer i.s.h.med *

digitales Diktat und

Spracherkennung mit
Nuance

Archiv Pegasos

AID/ Clinical Checkings

mobile Visite mit eMed
Arztbriefschreibung *
Qualitatssicherung
Aufklarungsbogen Thieme

ID Diacos

im Routinebetrieb & in
Projekten

Qualitatssicherung
GedoWin/Saatmann

Alle Programmierungen in
SAP IS-H und Cemer
i.s.h.med

Reports und
Auswertungen

Schnittstellen (-program-
me)

Programmierung
medizinischer Dokumente
Formulare

Webservices

SAPUIS/ Neptune App-
Entwicklung

im Routinebetrieb & in
Projekten

Bildgebende Verfahren

Komplette Betreuung der
bildarchivierenden

Systeme

GE-PACS *
Phonix-PACS

SonoT

Kommunikationsserver
Mirth

Viewpoint
GE RIS *

IOP Plattform Marz Heaith
Suite

im Routinebetrieb & in
Projekten

Medizinische Systeme

Komplette Betreuung der
Systeme COPRA 5 und 6

MedlinQ

im Routinebetrieb & in
Projekten

X

Komplette Betreuung des
Systems CCW von GE in
der Kardiologie

im Routinebetrieb & in
Projekten

( CHARITE uNIVERSITATSMEDIZIN BERLIN



Data/Working in the hospital

* Plenty of different systems...

* Daily use:
* Windows
* TBase
* Nephro7 (MedVision)
e SAP ... AID/IDMedics ... RIS/PACS
* COPRA
* SRM (COVID testing/ethics approvals/salary sheets...)

* Time out after 5-60 minutes

( CHARITE uNIVERSITATSMEDIZIN BERLIN



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

( CHARITE uNIVERSITATSMEDIZIN BERLIN



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...

Clinical databases do not support research!

‘ CHARITE uNIVERSITATSMEDIZIN BERLIN




Problems with research databases

e Single-User "stand alone"-systems

e manual data entry

e data entry of key variables only

e System not flexible for new needs

e Data validation difficult and time consuming

e Data extraction is depending on a single person
* No clinical advantage to use a parallel system

Maintaining a research database is very tedious!

‘ CHARITE uNIVERSITATSMEDIZIN BERLIN
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Problems in analyzing clinical data

e Only data of patients being present at the study visit

e Few hard end points

e Problem , Lost to follow-up”

e |ncomplete or missing data

e Individual different time points / visits

e Different data formats (only partly structured)

e Unstructured data in examination reports/discharge summaries

Potential Observation bias
Difficult statistical analysis

‘ CHARITE uNIVERSITATSMEDIZIN BERLIN
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|dea of TBase

e elektronic health record for transplanted patients

e web-based system, simple log in

e No special hardware requirements

e automated data entry, whenever possible

e |nterfaces collecting all relevant data from different hospital sources

e Semi-automated reporting (referral letters, medication plans, quality
assurance

e Simple data extraction for research, clinical needs and quality control

Additional value for doctors
Data validation through daily use

( CHARITE uNIVERSITATSMEDIZIN BERLIN




TBase requirements

e Transplantation data
e Rejection episodes
e Lab results

e Medication plans

e Clinical notes

e Data of vitals

e Pathology reports

e Pathology pictures

Donor data

diagnoses

administrative patienten data
adress of doctors

external documents

Hospital discharge summaries
Radiology reports

Radiology pictures

( CHARITE uNIVERSITATSMEDIZIN BERLIN
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From AiD to ID medics

Mi 25.10.2023, 14:20

Liebe Alle,

ich wurde gebeten einmal auf die Schulung zum neuen Medikationssystem hinzuweisen.
Ubernéchste Woche geht es damit auf der 117B los und es gibt zwar ein begleitendes Projekt-Team, aber
wir mussen die Schulung vorher schon mal gemacht haben: https://charite.training.relias.de/Learning

/CourseViewer.aspx?id=12627060

Liebe GriRe,

17

( CHARITE uNIVERSITATSMEDIZIN BERLIN



Gesundheitsschutz - Charité-spezifische Einheit

0,75 stunden 04.12.2021 28.11.2021
Gesundheitsschutz - Kurs Erstunterweisung
IR e} Evaluation beginnen 31.12.2022 22.12.2022
Hygiene - Charité-spezifische Informationen
0.25 stunden 04.12.2021 17.11.2021
Hygiene - Der Ausbreitung von Infektionen vorbeugen
R Evaluation beginnen 31.12.2022 07.12.2022
Hygiene - Kurs Basiswissen fur pflegerisches und medizinisches Personal
1,25 stunden 04.12.2021 28.11.2021
Hygiene - Lerneinheit MRE im Krankenhaus
0,75 stunden 01.12.2023 27.11.2023
ID MEDICS® - digitale Medikation fur den arztlichen Dienst
2.5 stunden 15.11.2023
Informationssicherheit an der Charité
0,75 stunden 31.12.2022 22.12.2022
Transfusion - Lerneinheit Basisschulung
0,75 stunden 01.12.2023 27.11.2023
Transfusionsmedizin - Charité-spezifische Einheit (med. Personal)

04.12.2021 23.11.2021

1 stunde
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|

xﬁg & AnfLabor | & AnfLabor DHZC ,| [ Ant Hyg. |[) Anfo| [ P Doku ,| & Wunddoku | [ Autn. | [ ver [ Enti] bqPflegeplan ,|| /* PPR| 2 Fahrauftrag ,| [ Genatrie | A/ Vitatzeichen | E Eigentum | [ KV ,
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- Wi MO-GEF OF MI111.01 M111 01A | E NN
* [l MO-GYN Of M111 018
* [ili MO-HCH Ol M111.01 «»  Medikationsumstellung ist
« fi MO-HNO O M111 02 M111 024 Medics Tutoria| unvollstandig * 0o > *
* [§il MO-KIN OP M111 028
« il MO-NCH O M111 02 [ Pharmazeutischen Vorschlag
« [ MO-ORTOF M111 03 M111 034 profen
* [l MO-PCH Of M111 038
il MO-UROOI M111 04 M111 044

¥ W Anfo Bettenauf M111 048 & Pflegerische Anderungen bestatigen
" il Anfo. Statio” 191 05 M111 05A
" il Anfo. selek. yegs 08 M111 08A

¥ Station M111AT (yi049 07 M111 07A @&  Anamnese, Umstellung der
* i BelegungS 00y 08 M111 08A Medikation und Verordnungen sind
i Zugange St 1y 09 w111 09A erledigt
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Medikationsibersicht | Mu-Arzte, Tutorial (102.05.1935), 88 Jahre, weibiich
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Verlaufsdokumentation

Kategorie-Alle (27) . [

Zuordnung-Alle (27)

| S Verantwortiicher Mitarbeiter-Alle (27) | 4|

[ Einrichtung-Alie (27) . [ Alle (27) [«] F D i OE-Alle (27) [ 4]
@ 8 190120250500 [
Sehr gute Diurese.

@ B 150120232031

Pat mobil auf Zimmerebene_leicht H . Urin im DK leich . keine akuten Beschwerden
@ @] 18012023/ |532“

Ubernahme der 3.NTx Patientin an d6 Post-NTx.

Krea falit auf 3,0, (;8) mg(dl, TAc gestern 6,1 (6,3) unter 9 mg Envarsus, ab morgen 10mg
ﬂ' 18.01.2023 / 07.50 Jovanovic, Sladana - Pflege

Patientin mobil Verband trocken.Urin leichtblutig.

@ @] 18.01.2023/06:04 Nuzi, Kiaus - Pflege

gute Diurese, Urin klart auf

@ &) 17.01.2023/21:10

Pat. mobilisiert sich mit hilfe im Zimmer, Urin aufklarend, gute Diurese, ZVK entfernt, Einstich reizlos.
B[] 17.01.2023 7 15:

Patientin fuhit sich gut. Blutdruck ist besser eingestellt

Krea stabil (iber 24h, Kalium 4,1 mmol/

Sono:opB

Ca bei 1,8 mmoli, nicht Albumin ab heute Ca BT erganzt; morgen ALbumin
Tac-Spiegel noch ausstehend

ZVK ex

@ ] 17.01.2023/13.12
Wunde reizlos,aus Einstichstelle vom entf. Robi fordert Sekret

B 170120207 12>

Pat. war beim Doppler, Mobi ans Waschbecken, erhielt Hilfe bei Korperpflege VW erfoigt
@ [l 17.01.2023 1 06:10
DK fordert gut, Urin noch blutig

3 (] 16.01.2023/21:2:

Pat. scheidet sehr gut aus, Urin noch blutig. Pat. am Abend mit Hilfe auf station untenvegs. VZ stabil.
W [®] 16.012023 /1443

guler AZ,

Diurese aufgenommen, 1300 mi in den letzten 24h, noch blutig; HD 15.01

K 4,7 mmolf;

Sono: opB, R1 0,61-0,63

Hb 9,6-->10.6 g/dl

Tac-Spiegel: heute nicht abgenommen; Envarsus erhoht von 8 auf 9 mg bei niedrigem Spiegel gestern.

blutdruck: etwas besser seit Hinzunahme von Doxa
16.01.2023 7 142

, Wunde reizlos, MannaFeige icht
16012023 1405 AR

16.01.2023 /055’
DK-Urin blutia{ 1300mi).Robinson Drainage 15mi biutia.

Pat. ans Waschbecken begleitet - leichte Gangunsicherheit, Pat. versorgte sich im Bad dann selbst., Drainage noch liegend, Urin noch leicht blutig
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Master Data

Height

120

Primary disease

Primary disease

Diabetes +
Hypertonus
hypertensive und
diabetische
Nephropathie

Dialysis
Type
Hamodiafiltration

Hamodialyse
CAPD

Risk factor

Description
Analalgetikaabusus
Medikamentenabusus
Raucher

Hyperlipoproteinaemie

Vaccinations

Vaccination

SARS-CoV-2

edical Data  Physicians

Procedure
GE known since GE Biopsy
01.01.2020
Start
01.01.2002
01.11.2002
Value
No
No
No
Yes
Vaccine Batch Number
omirmnaty
30ug/Dosis
BioNTECH
K.z.Her.e.Injektionsdi
Sp

©Patient: Ms/Mrs ZZ Test Diana, Renate (01.01.1920) - TBase_CCM

R )

Course Laboratory

urve  Telemedicine..

Hospital Transplantati..

HLA

GE Genetics Comment HLA
Al
AZ6(10)
B8
Cw3
CW10(3)

1=

Antibody

m
-
a

Date Percentage Specificity
No data
1.01.2003

02.11.2002

Allergy

Description Value

Cause of death

Next Vaccination Date of death Reason

Date of Vaccination (year)

No data

06.10.2021

’
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First dialysis

Genetics

Locus

Transfusion

Type

Anamnesis

Description

Allele 1

Number

# Edit

No data

No data

Value

No data

(W Doctor’s letter

Allele 2

Date

{8} Appointments

;13 Sign out

59:57



v Current data

Search for Practice Name, City or Loca| C. [ORERNN (@ Administration View

Practice’s Name and Adress Attending Physicians Phone Fax E-Mail Project Participation Local Code
v ;;ﬂ;.‘};f,’.?;i’;"“m Frankfurt a.d.Oder Dr. med. Hoeft, Olaf Frank 0335/6100610 - von Moni 0335/6100611/31 frankfurt-oder@kfh-dislyse.de No data BQ-FRANK KfH
15230 Frankfur/Oder Dr. med. Aurich, Ute 0335 61006 O - Praxis Physician’s Contact
Dr. med. Baus, Andreas 0335 61006 10 - Dialyse Dr. med. Olaf Frank Hoeft:

Olaf. Hoeft@kfh-dialyse.de

Dr. med. Andreas Baus:
Andreas.Baus@kfh-dialyse.de
Dr. med. Ute Aurich:
Ute.Aurich@kfh-dialyse.de

+/ Klinikum Barmim GmbH, Werner-Forimann Dr. med. Pokojski, Sebastian 03334/692151 03334/692152 nephro-dialyse@klinikum-bamim.de No data ED-EBERSWALDE
Krankenhaus Medizinische Klinik Il FacharzvFacharztin - h
Rudolf-Breitscheid-Stralle 100 Haus 4 Innere Medizin und Nephrologie 03334 69-2277 - Dialyse
16225 Eperswalde Dr. med. Braasch, Eckart 03334 2788-0 - Dialyse
v ;ierer;- “"CBDEIVSEZ&”’”” MVZ NephroBer Dr. med. Nieter, Bemnd 030 44712711 44712710 - von Moni info( -nephrober.de No data AL-BLN PREN
Prenzlauer Berg
Seelower Str. & Benz, Patrick 44712714 - von Moni info@diatysepraxis-berlin.de
10439 Berlin
+ Universitatsklinikum Leipzig 0341/9713369 No data EE-LPZG UNI
Philipp-Rosenthal-Str. 27
4103 Leipzig
X C\,'e'fe“'fft"”ﬁ"’ Conbus mit Dialyse Dipl.-Med. Zahn, Tino 0355/780930 0355/7809320 info@nierenzentrum-cottbus.de No data FLCOTTE GP
reifertstr
03044 Cottbus Dr. med. Roskos, Andre
X a'airsege;rrm&iéemn—i-it"téﬂbe'z Dr. med. Otto, Franz 554 90 861 554 908 62 info@dialyse.bertin No data JA-BLN MOLL
Mollendorffstr. 45
10367 Berlin Dr. med. Otto, Bjorn 554 90 860

Practice Comment: Amb.Dialyse von BLN-ROLL Dr-med. Schilzel:Anna

v Legacy data physician

This table represents the attending physicians who were deposited in the TBase before the update (02/19/2021) and are therefore legacy data. This legacy data table will not exist permanently and you cannot change this data. The present data records are only used to display information if the attending physicians for the respective patient have not been included in the
table above. The upper table is supposed to represent the current data record.

f the attending physicians are missing in the table above, you have to search for the missing practice after clicking the "+ New™ button and assign it to the patient. If the practice does not appear in the results list, it must be created again. Please contact the person responsible in the department

ATTENTION: The data from the legacy data table will not be included in the doctor's letters. You have to transfer yourself the address of the family doctor in the respective doctor's letter.

Attending Physicians Discipline Level Institution Phone
T 0341/8713351
v Dr,rmed Achenbach, Nephrologe Klinikarzt Uniklinik Leipzig/Nephrologie
Philipp- Rosenthal- Stralle 27, 04103 Leipzig 0341/971 33 79 FAX
0335/61 006- 10
Dr. med. Aurich " 0335/61 006- 30
v ! Nephrologe Facharzt KfH Dialysezentrum
Zehmeplatz 11, 15230 FrankfurOder PR ¥ 0335/6100611 Fex Dialyse

0335/6100631 Fax Ambulanz

KfH 03334/ 27 88 0 -/34/33

(W Doctor'sletter  {8] Appointments

’
CHARITE uNIVERSITATSMEDIZIN BERLIN
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Master Data  Medical Data  Physicians. Diagnosis Procedure. Course

,7‘

- NoNCRONONONC)

[0s.082022 || Lavoratory vatues Q] * 63 Viewlavorstory | Sengnow | ' Values sent on 16.08.2022.

Venipuncture Processing Description Comment Value Unit Normal range Hist.Lab.From: 22.03.2022 Hep Lab o
1:29 TACRO-Co [Em) 67 ng/ml &

1:20 ASTHP 240 pkaus/l =

118 ALTHP [Em] a0 [E0 [




@ ® @ @ ® ®

Master Data  Medical Data  Physicians. Diagnesis Procedure Course Laboratory Medication  Investigations Hospital  Transplantati...  TMZ-Kurve  Telemedicine...

| Seaich for hist. drugs Q I Ty  Cumentmedicaion [ Discominue [  Notices Nationwide Medication Schedule
Initial date Active substance Single dose Trade name Dosing scheme Daily dose Form PZN Hint Reason Type
B osor2021 Acerylsalicylsaure 100 mg ASS 100mg HEXAL 1.00-0 100 mg Tabletten Test fir EASY - hat PZN
10.08.2011 Alfacacidol 05ug bondiol 10-00 05ug
10.08.2011 Aliopurinol 300 mg Allopurinol 05-0.0.0 150 mg
Amlodipin 10mg Exforge HCT
23.12.2021 Valsartsn 150 ™ i i 10-0-0 10 mg Filmtabletten
, Azithromycin 500-1A
B 0032022 Azithromycin 500 mg il 1.0-0-0 500 mg Fiimiabletten
NULOJIX 250mg Pulver
fir Pulver zur Herstellung eines
29.07.2020 Belatacept 250 mg iuionsifsungikonzent 575 pro Monat 4786,875 mg Infusionslésungskonzentrates
rat
05.11.2021 Bisoprolol fumarat B Bisobeta 5 1.00x jeden 2. Tag 25mg Filmtabletten
[ 30012021 Ciclosporin B mg Sandimmun 25mg 1.0.00 25 mg Weichkapseln
30.03.2022 Clobetasol 17-propionat 0.5 mg CLARELUIX 500 1-0-0-0 0.5mg Schaum
Colecalciferol, dlige "
20.10.2022 o 20mg Dekristol 20000 1.E. 1.00x pro Monat 0,666 mg Weichkapseln
10.08.2011 Cotrimoxazol 960 mg Cotrim forte (MO/MI/FR) 1.0.00 960 mg
08.01.2022 Cysnocobalamin 1mg Vitamin 812 1000yg 1.0.0.0 15§ Tablenen
B o021 Duloxetin 60 mg CYMBALTA 60mg 1010 120 mg Magensafresistente Hartkapseln
Abseamed 6000
22.09.2021 Epoetin alfa 504 1g 1EJ0,6ml 1.00x pro Woche 7,202 1 Injektionslésung in einer Fertigspritze @
Injektionsiasung
B ooizoz Fluconazol 200 mg Diftucan 200mg 1.0-0-0 200 mg Hartkapseln
08.01.2021 furosemid 40 mg Furo 40. 1x jeden 3. Tag 13,332 mg
Glucosamin--cL-c- 5 i
1,48 mg Folsaure aktiv + Vitamin
08.01.2022 meth by iyl Rl 1.0.0.0 148mg Kepseln
Toujeo 300 Einheiten/ml =
[ 28082021 Insutin glargin 900 £ 5 st 0.05-0-0-0 45 InjektionslBsung
Insulin, normal (human) 90 1€ Actraphane 30/70 Penfill 1260 1€
B zo20n Insulin-Isophan (human) 210 1 £ 100 1E/ml 8060 294015 Znderniien
Ketoconszole HRA
B soo0iz02 Ketoconazol 200 mg 10.0-0 200 mg Tabletten (m)
Levodopa 100 mg 100 mg T
08.09.2020 ittt b Restex 100mg/25mg 1.0-0-0 = Retard-Kapseln @
10.08.2011 Methylpredi 4mg Urbason 10-00 4mg
10.08.2011 Mofetil 500 mg Cell Cept 2.0-2:0 2000 mg
10.08.2011 Phenprocoumon 3mg falithrom nach Quick/INR 0mg

10.08.2011 itici 150 mg Ranitic 150 mg 0-0-0-1 150 mg




08.08.2022 (Leber) 02.01.2005 (Niere) 01.01.2005 (TestPankreas)

01.01.2003 (TestLeber) 01.01.2001 (TestHerz)

Organ Tx date Place Program
| Niere | | 02.01.2005 || Kelter ][
Preliminary Registration ET Cancellation ET Date of the first dialysis
| oroims | |
HbSAG HCV-AK CMV IgG EBV IgG Anti_HIV PRE
| I{ /1 I I /1
MMA (broad) MMA (splir) MMB (broad) MMB (split) MMDR (broad) MMDR (split) MM (broad) MM (split)
I | [0 [ |[x |[2 o [« |[2 |
{:l Further NTx-Data
Quantity of Tx per Organ Time of perfusion Ischemia cold Ischemia Ischemia is warm
[2 Rz | [0 || ||
Arterial anastomosis Venous anastomosis Ureteranastomosis
l /1 ]
Primary function Rest diuresis Urine volume in the first hour Urine volume in the first 24h
l Il I Il
Donate Receiver side Number of arteries Arteriosclerosis (recipient) Organ weight
l || |[2 | | keine ||
Dialysis type Dialysis end date Number of dialyses to TX
i | ][
Date: transplant failure Cause: Transplant failure
I |
Date: Transplantation Reason: Transplantation
l I
Dry weight Distance last dialysis VD OP duration
| || I |20
Crossmatch without DTT Crossmatch with DTT




]
&
E

| Unknown |

| 04.07.1990 ][ | ebend(Enemtei) ]
Blood type Hypotensive phases Heartstroke Cause of death Number of arteries

[o _ I ][ 1L |[2 |

| | [ow I | teictne |

> Laboratory values

v HLA

‘Description
A3

AlD

B17
B58(17)
cw2

DR3

DR7

Height in cm Body weight in kg Duration of the intensive stay in Tagen Continuous ventilation in Tagen

[ il Il i |
Diuresis last hour in mi Diureseinml/h Organ quality

lo | [4r28 I |

> Donor characteristics / Donor drugs
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Master Data  MedicalData  Physicians Diagnosis Procedure Course Laboratory Medication  Investigations Hospital  Transplantati... TMZ-Kurve Telemedicine...

Search for assessment Q Ty iz == Appointment sonography ¥| Intern Extern Patient

Intern

Date Next appointment Blood pressure Heart rate Temperature Weight BMI Urine volume

22.11.2022 19,12.2022 at 12:40 1| mmHg bpm e kg mi/ b
Public assessment
Internal assessment

Seen by:
Therapy by:

Medical assessment

26.09.2022 140 / 80 mmHg 76 bpm 36.7°C 80 kg 247 ml/ h
Public assessment
kommt 1. Mal nach NTX

Internal assessment

Seen by: Dr. med. Marcel Naik
Therapy by: Dr. med. Marcel Maik
nm: BE NTX2

Medical assessment

sonografie durhcfaliinren

04.04.2022 ! mmHg bpm © ke m/
Public assessment
Test ob Beurteilung klappt

Internal assessment
Seen by
Therapy by:

Medical assessment

01.04.2022 1 mmHg bpm c ke m h
Public assessment
asdfgjsklodgisodifkgj

Internal assessment

Seen by: Dr. med. Marcel Naik
Therapy by: Dr. med. Marcel Naik
kifgldoskfgi

Medical assessment

01.04.2022 I g bpm c ke il h
Public assessment
Alles wird toll

Home remedy
Last kidney transplant: 03.04.2022 02:00:00

‘ CHARITE UNIVERSITATSMEDIZIN BERLIN



check for drug interactions

O.@

Patient: Kurz, Matthias (StageServer) (01.01.1980) - TBase_CVK

OROBON - BONONGRONO

Stammdaten  Fest.Med.Daten Diagnose Prozeduren Verlauf Labor plantati... TMZ-Kurve TMZ-Dashbo...
Hist. Medikament suchen Q TL = aktuelle Medikation T Absetzen [l Notizen bundeseinheitl. Medikationsplan
Anfangsdat Einzeldosis Handelsname Dosierschema Tagesdosis Form Hinweis Grund Art
. Calcitriol-GRY 0,5 )
- 13.07.2021 Calcitriol 0,5 pg Mikrogramm 1-0-1-0 lyg Weichkapseln
. 13.07.2021 Co-trimoxazol 960 mg Cotrim 960-1A Pharma 0-0.5-0-0 480 mg Tabletten
22.07.2021 E‘;’S'fjffgl::em' gL oy Dekristol 20000 LE. 1x pro Woche 2,858 mg Weichkapseln
B soo Fluvastatin 40 mg zg‘r::“a““ R, 0-0-0-1 40 mg Hartkapseln
. ; Lantus 100 Einheiten/ml b i
13.07.2021 Insulin glargin 300 € SoloStar 3ml 0-0-0-10 3000 E. Injektionslésung
Victoza 6mg/ml
13.07.2021 Liraglutid 18 mg Injektionslésung in 0.6-0-0-0 108 mg Injektionslosung
. einem Fertigpen
. 13.07.2021 Methylprednisolon 4mg Urbason 4mg 1-0-0-0 4mg Tabletten
! 13.07.2021 Mycophenolat mofetil 500 mg CellCept 500mg 2-0-2-0 2000 mg Filmtabletten
Té
B 1307.2021 Pantoprazol 40 mg Pantoprazol AAA 40mg 1-0-00 40 mg iz
A magensaftresistent
. 13.07.2021 Ramipril 25mg Ramipril AbZ 2,5mg 1-0-1-0 S5mg Tabletten
_ ! 13.07.2021 Repaglinid 1mg NovoNorm 1mg 1-1-1-0 3mg Tabletten
. 13.07.2021 Tacrolimus 1mg Envarsus 1mg 2-0-0-0 2mg Retard-Tabletten
13.07.2021 Tamsulosin hydrochlorid 0,4 mg Rerisg sl Fieumann 1-0-0-0 04mg Retard-Kapseln
0,4mg Heunet
| 13.07.2021 Valgangi;lovir 450 mg Valcyte 450mg 1-0-0-0 450 mg Filmtabletten 2x pro Woche
~cD~c-Gluconsdure,
Calciumsalz-1-Wasser 500 mg . ’ 1500 mg
13.07.2021 Calcium dilactat-5- 350 mg ;;)t:)hlase P 1-1-1-0 1050 mg Trinkampullen
Wasser 500 1.E. 1500 1.€.

Ergocalciferol

( CHARITE UNIVERSITATSMEDIZIN BERLIN
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TBase®- Design (1997-2019)

Data sources

Users

SAP-Data Labs Radiology

g Pathology

Virology, etc.

g - Researchers

6('

= c
\& A\ & 478 =
o | 220 af Access

% sQL § sQL % Intranet SPSS

>

— =) __—| G Excel
- Wﬂﬂmﬂﬂm (ODBC) WWWW (ODBC) W}W (OPBO) Gthers
Web Server SQL-Database Replication- ===
ggzsé?)etlnformatlon Server server e
- (MS SQL-Server) (MS SQL-Server)

( CHARITE uNIVERSITATSMEDIZIN BERLIN 32




2019: Migration auf HTML5 und SAP HANA

Patientenwah!
Einstellungen
Info
Automatische Briefe
Termine Foliklinik
Verwaltung

Laborbefunde!

13.06.2017 Biopse Niere )
09.09.2016 Dermatologie Nephrektomie-NTX

09.02.2016 Biopsie MNerentransplantat

30.11.2012 Bopsie Mierentransplantat a
25.09.2006 Sonagraphic Miere .

25.07.2008 MRT Abdomen

01,2006 Urclogie Blase

Ordnen Untersuchungsart:
Onien 5 sart

Nephrologische Ambul

x

C | @ Sicher | httpsy/saphana2 charite.d:

:51037/index. htmi#/PATIENT/27952tab=Untersuchung ¥ |

Apps d Bookmarks

[ MACSS - Medical Al

(€ Charité INTRAnet: St

N, nexws platform-laun

[ mongodo [} BFG-COR (8) BFG - StudyMatcher »

(<]

Weitere Lesezeichen

Stammdaten FestMed.D.

Patient: Herr TEST1, THEO (05.03.1976)

Diagnose Verlauf

@)

Labor Medikation

og @n sue

en

Datum

17.07.2017

17.07.2017
17.07.2017

17.07.2017
17.07.2017

17.07.2017
17.07.2017

09.09.2018

Q 09.02.2018
30.11.2012

25.09.2008
25.07.2006
25.01.2008

Art
Sonographie
szintigrafie
EGG
EKG-Langzeit
Spirotest
Pathologie
Dermatologie
Dermatologie
Biopsie
Biopsie
Sonographie
MRT
Urologie

@ & =

Untersuchu...  Krankenhaus Transplantat...

Organ Virtuelle Mikroskopie

Nephrektomie-NTX
Nierentransplantat
Nierentransplantat
Niere
Abdomen
Blase

(1]

33



TBase — IT Structure (since 07/2019
tensang @ dosing SAPd

clinical information
clinicians doctors
system I .
v — el . Il]I Labor Berlin
o s— drug interactions radiclogy
pathology (IS interface HL7-interface P
diagnoses
procedures Jur® m Eurotransplant
o dat-= .
questionnaires e, :
quality of Life ..-‘.-" interface in progress
2 -
] quality assurance ‘.-.-‘
follow up
data entry
control & corr
TBase GUI .
read and write
TBase
queries & quality
statistics read d
atabase

artificial - devel r

L SAP HANA Btasting
clinical TBase TBase developer

researcher replication development
database

database

‘ CHARITE uNivERSITATSMEDIZIN BERLIN - &



Other projects

* Telemedicine
* Eurotransplant Senior Programme

( CHARITE uNIVERSITATSMEDIZIN BERLIN
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Connecting the patient

Nephrologist

36



Charité
Kidney transplant programme

* Region = 6.000.000

e = 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

( CHARITE uNIVERSITATSMEDIZIN BERLIN 37



Die comjoodoc-Easy-APP

12:34B. Tl @) #

- . =
L comijoodoc r

Mein Gesundheitsbegleiter

Tagesplan

Fuir Mittwoch, 16. Nov.

*

Gesundheitsdaten

eintragen

08:00

("

-
CHAT

Morgenmedikation

einnehmen

12:00

Mittagsmedikation

einnehmen

12:00

Abendmedikation

einnehmen

12:00

Sonstige Medikation
einnehmen

12:00

Labor

et
Tagesplan Gesundhe..

O]

<

<

e

Medikation

@H ARITE UNIVERSITATSMEDIZIN BERLIN




L] 0w R 12:37
Gesundheitsdaten Q

Wie fiihlen Sie sich heute?

Geben Sie hier an wie Sie sich momentan
fuhlen.

00008

Sehr gut

Puls

Geben Sie hier lhren zuletzt gemessenen
Puls ein (Einheit: Herzschlage/Minute).

Puls

2 B @ B ®

CHAT Labor Tagesplan  Gesundheitsd... Medikation

Q @ RO N
N 0O W B 12:38

Gesundheitsdaten S

Letzte Ubermittiung: 25.08.2021,12:37

Verlauf anzeigen

Blutdruck

Geben Sie hier Ihren zuletzt gemessenen
Blutdruck ein (Einheit fiir diastolische und
systolische Werte: mmHg).

Systolisch

Diastolisch

Letzte Ubermittlung: 25.08.2021, 12:38

Verlauf anzeigen

o B8 @ B ®

CHAT Labor Tagesplan  Gesundheitsd.. Medikation

& w ZE O
] 0w .1 W 12:59
Gesundheitsdaten Q
Korpertemperatur

Geben Sie hier lhre zuletzt gemessenen
Korpertemperatur ein (Einheit: °C).

Korpertemperatur

Letzte Ubermittlung: 25.08.2021, 12:35

Verlauf anzeigen

Korpergewicht

Geben Sie hier lhr zuletzt gemessenes
Korpergewicht ein (Einheit: kg).

Korpergewicht

Lo ke s bk Lo i s O OO AOOA_ALOL

2 B8 o B ®

CHAT Labor Tagesplan  Gesundheitsd... Medikation

’
( CHARITE uNIVERSITATSMEDIZIN BERLIN
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Gesundheitsdaten
Blutzucker
Geben Sie hier lhren zuletzt

gemessenen Blutzuckerwert ein
(Einheit: mg/dl oder mmol/I).

[Vor dem Essenj Nach dem Essen

Blutzucker mmol/I v

Letzte Ubermittlung: 14.11.2022,
08:50

Verlauf anzeigen

Sauerstoffsattigung (Sp02)

Geben Sie hier lhre zuletzt

gemessene Sauerstoffsattigung

ein (Einheit: %).
Sauerstoffsattigung

Letzte Ubermittlung: 16.11.2022, 07:53

el

) i= 0

CHAT Labor Tagesplan Gesundhe... Medikation
m @® <]

13:04

Sl @oo) #

< Blutzucker

Datum

16.11.2022,
07:53

14.11.2022,
08:50

11.11.2022,
09:05

08.11.2022,
08:34

07.11.2022,
09:02

04.11.2022,
08:03

03.11.2022,
13:37

Blutzucker

22 mmol/
| Nach dem
Essen

11.5 mmol/I
Vor dem Essen

5.5 mmol/l Vor
dem Essen

12 mmol/l Vor
dem Essen

155 mg/dl
Nach dem
Essen

258 mg/dl
Nach dem
Essen

125 mg/dl
Nach dem
Facen

@ R

’
( CHARITE uNIVERSITATSMEDIZIN BERLIN
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. ¥ . n 1323

Medikation S
Fiir Mittwoch, 25. Aug.

Morgens Medikation anzeigen

Haben Sie lhre gesamte Morgenmedikation

eingenommen?
‘ Nein X ] Teilweise »
Mittags Medikation ausblenden

Haben Sie Ihre gesamte Mittagsmedikation
eingenommen?

e V m Te”weise v

Insulin
(human),Actraphane

‘ Medikationsplan anzeigen ﬁ

2 B @ <°

CHAT Labor Medikation

Tagesplan  Gesundheitsd..

=)

||Dll '

$ Medikationsplan

"

B 12:39

Medikationsplan far:

ausgedruckt von:

Seite 1von 1 Charité ~ Universitatsmedizin Berlin
Charitéplatz 1, 10117 Berlin
Wirkstoff Handelsname Stirke |[Form |20 | 1 keed 7 |Einh
Advagraf mgf mﬂia" 1mg alo]o|o
ASS ASS100 100 mg 1j0j0|o0
Belatacept NULOJIX 250mg Pulver | 550 mg |Pulver |100x pro Monat  [mg
C ciexetl  |Candh AL 4mg 4mg|Tabl 1jo0|4)|0|st
Ibuprofen Ibuprofen 400mg 400 mg | Tabl 0j0|4]|0]|St
nsulin. normal (numan) | ACaphane 3070 Innolet | g |E.[Susp |0 |10 0 |[st
KamillenblGten Magen-Darm-Tee St Ne. 2 | 300 mg | Tee 1x jeden 2. Tag (g
Kombinationspraparat ;?lg*mEDML Suce 23,75 1]10]05(0
L-Thyroxin L-Thyroxin Henning 75 g ijojo|o
Lorazepam Tavor 1,0mg Expidet 1 05010
Lorazepam Tavor 2,5mg 2,5 mg|Tabl 05100 0|St
Pantoprazol prazol AL 20mg | 20 mg|Tabl 1|1]2]|25|st
Sl 10 mg ojojo|1
T T 25mg 2|1|ofo
Zolpidem hemitartrat | Stilnox 10 mg | Tabl ojoJO|1]|st
bty e e CHARITE

( CHARITE uNIVERSITATSMEDIZIN BERLIN




13:08 Tl @om) £ 13:08 Tl @om) £ 13:09 et (0B 4
Laborergebnisse = Laborergebnisse = <  KreatininHP
[ Abnahmetag ] Einzelwert Abnahmetag [ Einzelwert ] Datum Uhrzeit  Wert
@ | etzte Aktualisierung: 16.11.2022, 13:07 Werte von 21.01.2021, 13:22 bis
26.09.2022, 16:49 07.12.2021 11:12 0.7 i
26.09.2022, 16:49 7
Bereitgestellt von: Nephrologie > ., ASTHP > 21.06.2021 16:02 19 (i )
Charité e ’ ’
L. 18.06.2021 16:03 1.3 O
08.08.2022,11:07 KreatininHP >
Bereitgestellt von: Nephrologie > 09.06.2021 1314 14 e
Charité o ' ’
01.06.2021 13:07 1.6 o
07.12.2021,11:12
Bereitgestellt von: Nephrologie > 31.05.2021 11:58 1.8 (' )
Charité
30.05.2021 13:25 1.4 O
21.06.2021,16:02
Bereitgestellt von: Nephrologie > 08.04.2021 12:32 3.45 @
Charité
19.02.2021 17:53 123 @
18.06.2021, 16:03
Bereitgestellt von: Nephrologie > 19.02.2021 17:53 1.5 i)
Charité
07.02.2021 11:57 1.5 o
09.06.2021,13:14
) ® W ) ® W 06.02.2021 11:56 16 @
CHAT Labor Tagesplan Gesundhe... Medikation CHAT Labor Tagesplan Gesundhe... Medikation
. ® < . @ < . @ |
42
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1313

Kommunikation

Nierentransplantation
NTX

pry
B

O

a ®

Sl @) #

W

HAT Labor Tagesplan Gesundhe.. Medikation

4

A

Vernetzung mit weiteren
Gesundheitsversorgern
moglich,

wie Hausarzt, Orthopade,
Apotheke,..

<

12:37B. Sl @8 £

Nierentransplantation

IVII. £O. 1U.

Test, Test 09:37

Fr. 28.10.

Nephrologie gg39

Mo. 31.10.

Smoketest 07:52

Mi. 02.11.

Smoketest gg.14
Di. 08.11.

Smoketest (g35

Mo. 14.11.

Smoketest (g5

Mi. 16.11.

Herzlich Willkommen

zu Smart/NTX

A4

( CHARITE uNIVERSITATSMEDIZIN BERLIN
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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

Device set vs Smartphone?

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

( CHARITE uNIVERSITATSMEDIZIN BERLIN
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Device set vs Smartphone?

( CHARITE uNIVERSITATSMEDIZIN BERLIN 45



BERLINER
INSTITUT FUR
GESUNDHEITS

Security and servers

Charité & Max-Delbrick-Centrum

A primary system could be

nephro?, TBase or the H
pdyTTapn Clounl ackasid Leitung gelegt (Anlage A und Anlage B)
et "R - PR
or Faten

enters observation

Stores observation

:
O]

get latests observations

CH OIReIVERSnA GET /oauthitoken <authorization foken

of technical user=

OAuth access token

POST /observation <QAuth access token>

1
FHIR reference id for cbservation

46
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TBase - Dasbbgard

= © Patient: im Gliick, Hans/(01.01.2000) - TBase_CCM

PPEEDPEODOO®® @

Stammdaten Fest.Med.Daten Diagnose Prozedur Verlauf Labor TMZ-Kurve  TMZ-Dashbo...

Gesehen T MACCSID Ty  Neue Mitteilung  Name Ty Gaburtsdatum 11 epleadhite SiMedlicationsadh H gy KH Ty Neue Laborwer)i Befinden RR HF sp02 1 max. Temp Ty, & Gewicht
e nz arenz P R v3rs
1Tag: kg
314140 Copy, 01.01.2000 % E % “c 3Tage: kg
ComjooTest 8Tage: kg
Mittel mmHg bpm
= 1Tag: kg
314651 im Glack, 01.01.2000 % = = E] ‘ % c 3Tage: kg
Hans 2 8Tage: kg
Mittel 124181 mmHg 74.bom
Graf zu 1Tag: kg
24254 Lang, 01.01.1980 % . % c 3Tage: xg
Matze (StageServer) 8 Tage: kg
76 bpm
Grafin von 1Tag: kg
101278 McDuett, 01.01.1990 % . % < 3Tage: g
Wiebke 8Tage: kg
Sehr gut 125/85 mmHg  (EE D
1Tag: 0.0 kg
4372 Pfefferkorn, 10.10.1980 % - E] = LS 372¢ 3Tage: 0.0kg
Comjoo StageServer H 8Tage: 0.0xg
Mittel 125181 mmHg 108 bpm
: 1Tag: kg
705216 Test, 31.08.1959 % . . % c 3Tage: xg
Clemens ool 8Tage: kg
Mittel 127 1 80 mmHg 81 bpm
e 1Tag: kg
314880 TestApfel, 01.01.1970 % s % c 3Tage: 1g
Tester 8Tage: kg
G 116 / 61 mmHg 79 bpm
- 1Tag: kg
101354 Veda, 01.01.2009 % . % c 3Tage: kg
Darth 8 Tage: kg
Mittel 124 | 74 mmHg 69 bpm

( CHARITE UNIVERSITATSMEDIZIN BERLIN



all groovy
CRONONUN - NOJ

Verlauf ~ Labor

® Dauemotiz Historie  Gesehen Historle  Therapieplan  alle Kommentare 1 Woche [IMonat] 3Monate 6 Monate 1 Jahr

Termine
letzter Ambulanztermin 04.10.2022
letzter Telemedizintermin
i P z [ ity E]
Gesehen durch JSCHLEDE(16.11.202210:00)  ~
[ Do., 10.11. | Fr,11.11. | Sa.. 12.11. | So.,13.11. | Mo., 14.11. | Di., 15.11. | Mi., 16.11. |
® Blutdruck @ Herzfrequenz ~ ® Temperatur ® Sp02 ® Gewicht @ Blutzucker
Me 17 Di1g Mi 10 Do 20 Fr21 Sa2 Se23 Mo 2¢ Di2s Mi28 Do27 Fras Sa2e So 3 Mo 31 Dio1 Mi02 Do 03 Fro4 Sa05 So08 Mo 07 Di0g Mi 0% Lo 10 Di15 Mi 18 . 200 w0 22
Lo B L
-]
380 180 40
o4
- . 300 - 140 -390
o —~—— T e T = —— s Sv—— \/-..._' %_ng g
240 5| 120180 N |33
AeE=
mé‘m‘g‘“*-w 4
{88
- e - — 120 80 L8
#{ e —t —o -n—l -84
b Leo Lleo Las
® Befinden ® Gewichtsdifferenz
Mo 17 Ditg i 19 Do20 Fr21 saz2 So23  Me2¢ Di2s Mi28  Do27 Frag Sa2e  Sod Mo31 Dion iz Do 03 Frod Sa05 5008  Ma07 Dige w Do 10 Frit Di 1§ Mi1e

100 50 Sehrgut

75 |25 fow

2udieypy
23584
PopWI0

25 |25 | Schiecn




challenges
B0 0E

TMZKurve  TMZDashto....

=2 1 Jahr
Pat. misst Lx wochentlich -freitags Termine )
t ‘ . letzter Ambulanztermin PRIDP0OP
 nachster Ambulanztermin :_5.02.m23
'eizleTelemedmmwnm 25.05.2021
nachster Telemedizintermin | dde Ei
Gesehen dLn'd'l 1 jE
[ Do., 10.11. | Fr., 1111, | Sa. 1211 | So.,13.11. | Mo., 14.11. | Di., 1511 | mi.. 16
® Blutdruck  ® Herzfrequenz @ Temperatur ®3p02 ® Gewicht @ Blutzucker
Mo 17 Ditg Mi1e 20 Frat Di2s Mi28  Do2r Fi2s 5320 So30 Ma 31 Diot Mio2 oo Fro4  Sa05  So05  MoOT Dige Wiow De 10 Ftt Sa12 S012 Mo 14 Di1s Mt W WG s
Lo [%  La
- |- 85
380 |-180 40
- o4
00 g g cw
240 {120 o | 80 ~38 é‘
I k)
. “las # A
—— 180 T 1005 ” a7
1w @ -
|84
Fee | o 35
0 L4g  Lao - 34
® Befinden ® Gewichtsdifferenz
Mo 17 Di1g Mi1g Do 20 Fr2i Di2s Mi 28 Do2T Fr2g oigt iz Dof3 Frog 5a05 So 08 Mo 07 Digg Wi 02 De 10 Frit Sai2 So013 Mo 14 Dils Mi 16
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Beauty of Telemedicine

B First vacation

I picture sent to
b Telemedicine
== center (08/2021)
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Eurotransplant Senior Programme

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

M. G. Naik', V. Greese', K. U. Eckardt', U. Frei', P. Glander?, L. Liefeldt!, M. Pigorsch?, E. Schaeffner3, K. Budde', F. Halleck’

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

( CHARITE uNIVERSITATSMEDIZIN BERLIN 51



Background

TABLE 2. ANNUAL DEATH RATES AND TOTAL NUMBERS OF DEATHS, 1991-1997.

o TS OF
“We excluded patients who were 70 years of  crc
ANTS
varneie age or older, because only about 1 percent of 275
them received a cadaveric renal transplant” S
All patients 16.1 84,713 6.3 4353 3.8 2436
Age*
0-19 yr 257 31 21
20-39 yr 7,499 897 500
40-59 yr 30,935 2372 1293
=60 yr 46,022 1053 622

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

( CHARITE uNIVERSITATSMEDIZIN BERLIN 52



CD KTx in Germany 2007-2020

2055

340
1820
1653
1547 ne 1551 4.0 RS
2 4 2 9 /O > 6 5 ye a rS All CD kidney transplants
579\ |s> 631 (53 34 0 = = 480
i I i Recipients >65years

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Susanne Venhaus Deutsche Stiftung Organspende, personal correspondence 06/21

‘ CHARITE uNIVERSITATSMEDIZIN BERLIN po



Eurotransplant allocations (,,old for
old®)

T 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

( CHARITE uNIVERSITATSMEDIZIN BERLIN

54



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

( CHARITE uNIVERSITATSMEDIZIN BERLIN
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Methods

» Retrospective study
 Enrollment 1999-2019
e Charité Berlin sites CCM and CVK

* Inclusion: walitlisted with active status 265years
Deceased Donor KTX with 265years in ESP

No other SOT
 Outcome: Death

( CHARITE uNIVERSITATSMEDIZIN BERLIN

56



Results Demographics

Parameter
Sex (male) [n, (%)]
Age at listing (median)

Time on dialysis [years, (mean + SD)]
Dialysis type (Hemodialysis) [n, (%)]
First listing after 65 years [%]
Transplanted [n, (%)]

Waiting list [n, (%)]

Observation time [years]

508 (62%)
66.7 years
31123
736 (89.8%)
547 (66.7%)
530 (64.6%)
290 (35.4%)
6.71+4.3

‘ CHARITE UNIVERSITATSMEDIZIN BERLIN
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Landmark analysis

* Assignment at different time points into
« still walitlisted patients
* transplanted patients

* Timepoints: 6, 12, 18 and 24 months after enroliment
 Survival analysis between groups using Kaplan Meier

« Censoring at time of transplantation for waitlisted
patients

CHARITE uNIVERSITATSMEDIZIN BERLIN
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Strata

Landmark — all patients @ 6 and 12 Month

Strata =+ LM12tx=TX before LM12 =~ LM12t=WTL at LM12
Strata ~— LM6tx=TX before LME —+ LMBbLEWTL at LM6

6 mo 12 mo

100%

75% | %]

% 35.3%

50% \ 36.2% 50%

25% n
P3 g . q g anflc 0
no difference in patient survival between waitlisted and transplanted patients
0% 0%
0 ° i ol £ - 0 5 10 15 20
Time in years Time in years
282 182 26 6 ¢ § 2t=TX before LM1 308 179 58 8 0
LMBx=WTL at LM&4 538 255 76 14 0 i - =
VOLMIZ2=WTL at LM124{ 436 196 50 7 0
0 5 10 15 20

0 5 10 15 20

Time in years I
Time in years



Landmark — all by median age @ 6 and 12

| Identical results for Landmarks 18 and 24 months

Strata

Strata =+ group=<=67 TX = group===67 WTL -+ group=>67 TX =+ group=>67 WTL Strata ~+ group=<=68 TX ~— group=<=68 WTL ~ group=>68 TX —— group=>68 WTL
100% 1 6 mo 100%] g 12 mo
41.4%
37.8%
75% 272% 75%
[0)
29 7% 24.1%
\ 24.6%
it
50% 50% "'-%-:;,,L
. — . L Ll—u_ ml”“_s
. B e Wy 25% 1 i i
no difference in patient survival >67 years of age between and transplanted patients

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

ger patients have better survival than older

U 9] T 1 412 T 13 T

1 9% TS0 ZT %
0 5 10 15 20 0 5 10
Time in years Time in years




Survival probability

Strata

100% | 6 mo 100% 12 mo
43.9%
75% 75%
10.8%
. 26.7%
—_— - \'%SP ._;:\
- - .m-"*“.;, .
%1 b= 0.024 W iy 25% ‘ _1,1 il L‘n._m;‘-.“ |
no difference in patient survival >67 years of age between and transplanted patients
no difference in patient survival <67 years of age between waitlisted and transplanted patients —
ger patients have better survival than older *
0
Identical results for Landmarks 18 and 24 months D
- i 1 144 53 1 1 0
1 198 93 13 1 0 0 5 10 15 20

0 5 10 15 20 Time in years
Time



RMST (years)

RMST with IPCW total and difference all

10.0 1

7.54

5.0 1

251

0.0+

0.0

T

25

5.0
Time since treatment allocation

75

RMST difference (years)

2.0

151

1.04

0.0

0.0

25

50
Time since treatment allocation

7.5

10.0



RMST (years)

RMST with IPCW total and difference

stratified by median age all

smaller70

from70

10.04

0.0

25

50

75 10.0 0.0 25
Time since treatment allocation

5.0

7.5

10.0

RMST difference (years)

0.0

25

5.0
Time since treatment allocation

7.5

Agegroup

l—] smaller70

= from70



RMST with IPCW total and difference pESP

estimated with IPC-weighted Kaplan-Meier curves
10.04 2.0
1.54
754
® 1.0+
(1]
g
= 507 — ¢c
[} [—] T
E —
/ 0.5
254
0.0
0.04
T - - T 0.5+ . - - T
25 5.0 75 10.0 25 50 75 10.0
Time since treatment allocation

Time since treatment allocation



RMST (years)

RMST with IPCW total and difference
stratified by median age pESP

smaller70

from70

10.01

50

75 10.0 25
Time since treatment allocation

RMST difference (years)

25

5.0
Time since treatment allocation

T

7.5

10.0

Agegroup
I—‘ smaller70

~—— from70



10-year RMST (years)

RMST nach Altersgruppen alle Patienten

10.04

7.54

5.04

251

0.04

65

67

68

69
Agegroup

70-71

72-73

C .

— T

66 67 68 69 70-71 72-73 74-75 76+
Agegroup



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



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

CHARITE uNIVERSITATSMEDIZIN BERLIN



kl d N ey b 10 psy CLINICIAN SCIENTIST
PROGRAM 0

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
69



NTX Biopsy BIH CHARITE

CLINICIAN SCIENTIST
PROGRAM

Berlin Institute
I of Health
Charité & MDC

Current Biopsy vs Reference Set: PC2 vs PC1 Current Biopsy vs Reference Set: PC2 vs PC3

70



Vision: Diagnhostics

Biopsy results

BIH CHARITE Berlin Institute
CLINICIAN SCIENTIST BI H iU L
PROGRAM 1 i

KalyinWu 2

AIGNOSTICS

January 2021 E 49209-17_HE3

E_10566-6_HE3

=
=,
{//" N

E_12866-11_HE3

x 2 | Bx  10x 20x 40x BOx
i

JIe—
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Vision: Diagnostics
Biopsy Al labelled

BIH CHARITE
CLINICIAN SCIENTIST
PROGRAM

1BIH

Berlin Institute
of Health

Charité & MDC

AIGNOSTICS

< January 2021

E 49209-17_HE3

E_10586-8_HE3

L=
L~
L
f oA

E_12866-11_HES
. —

 —

E48209-17_HES

Diagnose

Chronische aktive tubulo-interstitielle Nephritis mit mafig starker, seltener starker Tubulitis der
nicht atrophen Tubuli der Nierenrinde,

bei Ausschluss einer Infektion und einer toxischen Schédigung vereinbar mit einer persistierenden
akuten zellularen Rejektion Ib (i3 t3),

Fibrose/Tubulusatrophie 40 % (i2 ci2 ct2).

Entziindungsfreie Glomeruli mit unauffalligen Basalmembranen (cg0 g0 mmO0),
entzlindungsfreie, cdd-negative peritubuldre Kapillaren (ptc0).

Variable Arteriolopathie mit teils maRiger, teils starker hyaliner Arteriolopathie (ah2-3).
Geringe bis mahige Intimafibrose der entziindungsfreien Interlobulararterien (v0).
Entziindungsfreies duleres Mark.

Heatmap Legend

Q Atrophic tubuli

23.B48mm? - 11.9%

[
|

™  2x | Bx  T0x 20x 40x B80x m Heatmap

- Fibrosis
102.395mm? - 51.4%

- Glomeruli

T178mm*-3.8%

KaiyinWu &

10.818Bmm*-5.4%
Other

71

Sclerotic glomeruli
0.299mm?-0.1%
Tissue Area

199, 112mm*- 100.0%

Tubuli

54.775mm? - 27.5%

' fibroés/ tubular atrophy: 40% (i2 ci2 ct2)

vs 51,4% fibrosis + 11,9% atrophic tubuli
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LET'TER

https://doi.org/10.1038/s41586-019-13920-1

A climically applicable approach to continuous
prediction of future acute Kidney injury

Nenad TomasSev!*, Xavier Glorot!, Jaclk W. Rac'-?, Michal Ficlinski', Harry Aslkham!', Andre Saraival, Annc Mottram ',
Clemens Meyver!, Suman Ravuril!, ITvan Protsyulk!, Alistair Connelll, Cian O. Hughes!, Alan Karthikesalingam!,

Julien Cornebise’'?, Hugh Montgomery ', Geraint Rees?, Chris T.aing”™, Clifrton R. Baker?, Kelly Peterson”-8%, Ruth Reeves?,
Demis Hassabis!, Dominic King!, Mustafa Suleyman!, Trevor Back! 13, Christopher WNielson!'?-11-13 Joseph IR. Ledsam!'- 13+ &
Shalkir Mohamed?!-13

LETTER

https://doi.org/10.10328/s41586-019-1390-1

A climically applicable approach to continnuous
prediction of future acute Kidney injury

Nenad lTomasev!®, Xavier Glorot!, Jack W. Rae!-Z, Michal Zielinski!', Harry Askham'!, Andre Saraival!, Anne Mottram!,
Clemens Meyer!', Suman Ravuri', Tvan Protsyulk!, Alistair Connell!', Cian O. FHughes', Alan Karthikesalingam?,

Julien Cornebise!-12, Hugh Montgomery -, Geraint Rees?, Chris Laing®, Clifton R. Baker?®, Kelly Peterson”’ -5, Ruth Reeves®,
Demis Hassabis!, Dominic King', Mustalfa Suleyvman', Trevor Back'! '}, Christopher Nielson'9-1-13 | Joseph R. Ledsam'- '3+ &
Shakir Mohamed?!-1=

d i 7

S ryra—
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Methods - Data description

1243 healthcare facilites

172 Veteran affairs medical centers = 130 data centers

1062 outpatient facilites

centers >250 admissions Vitals N=703.782
Patients 18 to 90 years Medications clin. event entries: 6.352.945.637
10/2011 - 09/2015 Prescriptions 80% observation
>=1 year eHR in study period Health factors 5% validation
10 years prior +/- 2 years after Note titles 5% calibration
Lab results 10% testing

( CHARITE uNIVERSITATSMEDIZIN BERLIN
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The mOdel BIH CHARITE

CLINICIAN SCIENTIST

Berlin Institute
I of Health
Charité & MDC

PROGRAM

- |
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i
g 1 Y b 1 1 R Rl
Main predictions W Anxillary predictions | O Fully-connected layer

=] Curmalative:
distribution function
layer

'E:I Sunn operatbion

(L) Loss unction

° —_— Digap modeal
] E Decp embedding
Historical data Curment step
Extended Data Fig. 2 | Architecture of the proposed model. The best component that learns the best data representation end- to-end witho

performance was achieved by a multi-1ask deep recurrent highway pre-Irainig,
( (- network architecture on top of an Li-regularized deep residual embedding
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Methods — Missings and numerical features

* 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
e All numerical features were normalized [0,1]
* 1%/99% capping of extremes

@H ARITE UNIVERSITATSMEDIZIN BERLIN 77



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

‘ CHARITE uNIVERSITATSMEDIZIN BERLIN
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Precision, specificity and oot
sensitivity CRoGRAM

Berlin Institute
I of Health
Charité & MDC

C
Operating ponts for pradicting ARl siage 3 up to 48 hours ahead of tima
Precrion True posaive / Senaltivity [25% CI Senalbiity [t Cl Specificity [B5%: Ci|
Falsa posibive (AL Bplscde ) [k [shep)
20.0% 14 97.2% [E}D.ai 82.3] BO.A% [T6.4, 82.4] 0E.8% [EEI 7,98, 'E!]
23 T9.5% [77.4, B1.8] 61.1% [57.9, 64.5] 0g.7% [99.6. 99.7]
S0.0% 11 T1.3%[68.3, T44] o0.2% 46,4, 53.8] 99.8% [99.8, 99.8]
G0.0% 32 67.2% [57.6, 64.9] 36.8% [35.7.43.8) 86.9% [99.9, 99.9]
T3 1 44 5% [35.5, 46.1] 23.2% [18.6, 27 2] 100.0% [100.0, 100.0]

a, lor prediction ol any AL the model corectly provides early identilication in 5585 of 28 AR episodes (when allowing lor 2 Talse posilives lor every rise posiiee) and in 34./%, of spodes i alos
for | {aksa: posstive for ery tran positiv:. Far moee-seimne AR stages, 8 & possibie to achive & higher sansitivity for any fand leel of prsian b, ¢, Peronmancs increases for prodiction of AT sty
e 2 and 3 (b), and AK] stage 3 (c} alone. Booisirap preotal 9%, condidence intervals are calosted usang o - 2K bootstrap samples lor ol tabiles,
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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 AKls)

» 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

‘ CHARITE uNIVERSITATSMEDIZIN BERLIN
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Thank you

marcel.naik@charite.de

030 450 614604

Folie 81



