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Objective

Make EMR
accessible
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Smart Medical Information
Technology for Healthcare

Y,

Optimizing
Health Care
(2 Use Cases)

Patient oriented
Research
(1 Use Case)
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Use cases

Technology for Healthcare

Technology for Healthcare

| ASIC

8/ Algorithmic Surveillance
EMR-based clinical decision S R of ICU patients to
support system to improve T e improve personalized
outcomes of bloodstream management of care
infections

PheP

Phenotype Pipeline,
Algorithms for phenotyping
and NLP on EMR data

Source: UKJ (A. Schroll, M. Szabd), NVHR
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Smart Medical Information

Obijective DIC Architecture

We plan a generic architecture which
perspectively enables to utilize the data of
the entire EMR (ie all pats)

- independent of specific clinical use cases
- with identical functionality in each DIC

- useable for services offered to other
partners (rollout, hosting, APP-services etc )



SMITH DIC Architecture m

Smart Medical Information
SCheme Technology for Healthcare

Hospital Information System [ Research Use

Clinical EMR Health Data Storage

Bl VNAG, HDS; HDS;. ;



DIC-Architecture w

(specified with Médrz/Intersystems) Smart Medical Information
Technology for Healthcare
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Smart Medical Information

SMITH-DIC-Architecture Technology for Healthcare

Rollout oo

MGIR || interSystems:

* New Industrial partner:
Intersystems subcontracted by Marz

* Rollout-Plan for components UKJ

R1: Q3/19 (core components Clinical)

R2: Q4/19 (access component Consent) ;;;:-.:'-:T—i..;r';.:-- o]

R3: Q1/20 (core component Research) [ =il e

R4: Q2/20 (Data Analytics / Data Sharing) [T a

Roll out completed until Q4/20
[ $ome delays, but manageable
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MII-Core Data set 1.0

AG IOP

Core Data Set:
1 7 Basic Modules

1 14 Extension Modules

Smart Medical Information
Technology for Healthcare

Genetische Te

sts PDMS/Biosignale

] Used for Specification of the SMITH Use Cases

=
s
5
@
©
Demographie Person Falldaten
L)
= g
£
wl
&
o Biomaterial Bildgeb. Verfahren m
P
]
g
w

Strukturdaten

ERFOREIEAT
arieg
.
£¥ s MEDIZIN ﬁ Eﬁl’:ﬂlmanum
o8 INFORMATIE 'I.II'IdFIqI'i:fnﬂ.qu

o ImATIVE
F

Py
!



FHIR/HL7 Implementation von Datenmerkmalen . . |
mart Medical Information

Temm by oy ¢ B B o by i e

Revisionen / Updates

Implementation Guide
BRSTHEIRAT Wil

.....
¥
::;I-.-; MEDIZIN Q ;I:;nﬂd_ladi.mmmnrlum
8 IMFDRMATIE Lo
1;.-..4 = [NITLATIVE und Forichung



Smart Medical Information
Technology for Healthcare

HELP

A hospital-wide EMR-based CDSS to
improve outcomes of patients with
staphylococcal bloodstream infection

Mathias W. Pletz, Rainer Rohrig and André Scherag

GEFORDERT VOM

* Bundesministerium MEDIZIN
fiir Bildung INFORMATIK
und Forschung INITIATIVE



S.Aureus Bacteraemia (SAB)
— not as simple as it looks

...it is frequent
incidence 15-35/100.000/a

...high mortality despite antibiotic
15-30%

...high rate of complications
secondary foci 30-40%
relapse 5-10%

PET CT of a patient with CVC derived
SAB and subsequent spondylodiscitis
and prosthetic joint infection
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Risk for Metastatic Foci during SAB

3

10% endocarditis 5% septic artrithis 5% spondylodiscitis 7% knee PJI

v ©

30% ICD infection 30-40% hip PJI

Murdoch et al., CID, 2001*
Obeid et al., PACE, 2012 Lalani et al., Scand J Infect Dis, 2008
Chamis et al., Circulation, 2001 Sendi et al., Journal of Infect, 2011



SAB-ID-consultations, Jena University
Hospital 2013-2015 (n=297)

Kimmig, Deutsche Medizinische Wochenschrift 2018

Unsolicited SAB consultations since 07/14 100 -

Retrospective analysis
S 90 -
Decrease of intrahospital mortality §
23% t011% (p=0.003) 7 80-
MVA:HRO.42(95%CIO.23_O-76) 70 '|'I'I""'I'l'l'l'lllllllll

0 7 14 21 28

(controlled for severity and comorbidity) _
Time (days)

“« — |ID consult completely executed
,NNT =8 .
— |ID consult imcompletely executed
— No ID consult



HELP - Catalog of Items

1 Name Code(s) 1 zur Dy rhebung und priméren Nutzung

2 ich hrift LOINC LOINC primar LOINC primar WNC ATC ASK OPs Sonstigs Einheit L ich fal Messort Sample-Rate

3  Staph. spp. Staphylokokken {zu beantragen) (zu b gen) Swisslab UK): m11** | pasitlv [ negatly negativ P pro Anordnung / Probe
4 5. lugdunensis Staphylococcus lugdunensis (zu beantragen) (2w beantragen) Jolgt positiv / negativ negativ Blutkultur Vollblutprobe pro Anordnung / Probe
5 5. aureus Staphylococcus aureus (7u beantragen) SNOMED CT: 428763004 FOOO2FA - - - Swisslab LIKI: m1100{ positiv / negativ negativ Blutkulrur Vallblutprahe proAnardnung [/ Probe
(] MRSA Methicillin-reslstant aureus |{zu b gen) SNOMED CT: 312210001  £O01606 - - - positlv [ negativ negativ p pro Ancrdnung / Probe
7 KT Kérpertemperatur LOINC: 8310 keine SNOMED CT: 276885007  FOOO07C °C 36,3-37.4 axilldr / invasiv. Achsel / Dauerkatheter mehrfach taglich / kontinuierlich
8 - Gabe Dabutamin - SNOMED CT: 387145002  FOO2142 ATC: COACADT ASK: 13326 - d - - - kentinulerlich

9 Gabe Epinephrin SNOMED CT: 387362001 FOOUB3D  ATC: COLCAZ: ASK: DDOOZ d kontinuierlich

10 = Gabe Narepinephrin - SNOMED CT: 45553007 FOOOG3IE ATC: COACAD: ASK: 00441 - d - - - kantinuierlich

11 - Gabe Vasopressin - SNOMED CT: 77671006 FOOD63A ATC: HD1BAD ASK: 12826 - d - - - k lich

12 Patient mit Fremdkdrpern {Implantate etc.) SNOMED CT: 19227008 000343 - - ja/ nein pro Aufenthal

13 ALAT GPT Alanine aminotransferase 117426 [LOINC: 1742-6  SNOMED CT: 56935002 FOOOSDE - - - umaol / I*s <074 (m)  ger tngi " pro Ancrdnung / Probe
14 ASAT GOT Aspartate aminotransferase 19208 |LOINC: 1920-8  SNOMED C7: 26091008 FODOS00 wmol / 1*s <0,58 (m} gerdteabhingiy Vollblutprobe pro Anordnung / Probe
15 Bili Bilirubin gesamt 1975-2 |LOINC: 1975-2  SMOMED CT: 365787000 FOO0320 - - - pmal /1 1 geriiteabhingi Vallblutprobe pra Anordnung / Probe
16 Krea Kreatinin s 14682-9 |LOINC: 2160-0  SNOMED CT: 15373003 Foo0IBI - - - wmel /1 12-127 (m)  gerdteabhingi llblutprot pro Ancrdnung / Probe
17 C-Krea Kreatinin-Clearance 2 2164-2  |LOINC: SNOMED CT: 102811001 FOO2500 - - - ml / sec iehe gerdteabhd) IIblutprobe + 1l pro Anordnung / Probe
18 LEUKO Leukozyten 26464-8 LOIN SMOMED CT: 52501007 Tooo0138 - - - Gpt /| 44-113 ger dng; p pro Ancrdnung / Probe
19 ERY Erythrozyten 264531 LOINC: 41898006 Toop147 Tpt /1 4,5-5.9 geriteabhiingiy Vollblutprobe pro Anordnung / Probe
20 HB Hamoglabin 7187 |LOINC: FOOO3AS - - - mmal /1 87-109  qgeréteabhdngiq Vallblutprobe pra Anordnung / Probe
21 HCT Hamatokrit F FoooB2e - - - % 0,36-0,48 gerdteabhidngi liblutprot pro Ancrdnung / Probe
22 MOV ular/Cell Valume FOO1F8G - - - fl 20-96 geriiteabhingio Vallblutprahe pro Ancrdnung f Probe
23 MCH Mean Corp lar/Cellular H globl rooires - - - fmol 1,74-2,05 ger dngl; P pro Ancrdnung / Probe
24 MCHC Mean Corpuscular/Cellular Hemoglobin Concentra FOO1FES mmol /| 19,7-22,1 geriteabhiingiy Vollblutprobe pro Anordnung / Probe
25 | THROMB Thrombozyten N6 - - - Gpt /| 150-360 gerfiteabhingly Vaollblutprobe pro Anordnung / Probe
26 CRP Coreaktives Protein LOINC: 1988 5 FOO0253 mg /| <15 gerdteabhingi llblutprot pro Ancrdnung / Probe
27 pCT Procalcitanin 33959-8 418752001 FOOIA?S - - - ng/ ml <0,50 geriiteabhi Vallblutprobe pra Anordnung / Probe
28 Laktat Laktat 83036002 FO001D9 - - - mmol /| 0,63-2,44 ger dngl; Vollblutprobe pro Ancrdnung / Probe
29 Vancomycin Vancomycin-Spicgel SNOMED C1: 313712002 EOOZDEE pg / ml 1] gerdteabhi Vollblutprobe pro Anordnung / Probe
30 RR 5YS Blutdruck systollsch kelne SNOMED CT: 271649006 201 9FC FOOOCA - - - mmHg 100-140  ndirekt [Manschette Oberarm mehrfach tiglich

31 R DIA Blutdruck diastolisch LOING: 84624 keine SNOMED C7: 271650006 MI9FE FOOOCE mmHg BO-50 ndirekt (Man: Ok m mehrfach taglich

32 MAD AP mittlerer arterieller Blutdruck LOINC: 84780 keine SNOMED CT: 6797001 FOOZ8RE - - - mmHg T0-105 direkt Arterienkatheter

33 HF Herzfrequenz LOINC: BB67-4  keine SNOMED CT: 364075005  FOO0DIS - - - / min 60-70 EKG / Pul Brust /|

34 AF Aremirequenz LOING: 198408  keine SNOMED CT: 86290005 FOOODD2 { min 12-15 KG/ i Brust / kontinuierlich

35 SOFA Sepsls-related organ fallure score ({zu b qen) (zu beantragen) folgt — - - - o Berachnung - taglich

36 GCS Glasgow Coma Scale ;350884 keine SNOMED CT: 248241002  WOODJES 15 taglich

37 - Harowitz-Index S0987-8  keine (zu beantragen) falgt - - - mmHg 350450 - taglich

38 Urinausscheidung / Harnvalumen LOINC: 15153-6 keine SHOMED CT: 404231008  FO00C55 - - - ml 500-3000 /d taglich

39 T Vancomycin SNOMED CT: 42082003 EQDZ0EE  ATC: AOTAAD ASK: 08756 Mg aglich

40 - IT5-Verweildauer LOINC: 74200-7  kelne SMOMED CT: 310032008 folgt - - - d - - - thglich

41 KH-Verweildaser C: 780338 keine (zu beantrogen) Sfolgt d taglich

42 - Tage mit Dialyse (7u beantragen) (zu beantragen) Vogasn: - - - d - - - taglich

43 - Tage mit Beatmung LIl 14210-6 keine SMOMED CT: 266700009  VOOD/18 - - - d - - - taglich

44 Patient verstorben LOINC: 559440 keine SNOMED CT: 16983000 FOO1616 ja/ nein nein pro Aufenthal

45 - TEE durchgefilhrt - SMOMED CT: 105376000  VOOO4DF - - 0P5: 3-052 fa / nein nein - - taglich

46 infektiol hes Konsil durchgefithrt (2w bea gern) Sfolgt ja / nein nein taglich

47

48

49

50

Smart Medical Information
Technology for Healthcare

£1 -
M 4 » ¥ Blattl “J

Kl

Bereit | E] |

IE=T




HELP study protocol

| r'.ll'l IVERSITATS
[ i adca oraien

Studienprotokoll

Nutzen eines elektronischen
Entscheidungsunterstiitzungssystems zur
Verbesserung der
Behandlungsergebnisse von Patienten mit
Staphylokokken-Blutstrominfektion

HELP

A hospital-wide electronic medical record-based computerized decision support
system to improve outcomes of patients with bloodstream infections

Studienakronym: HELP
Protekollversion: Version 1.1 vom 18.01.2019

Vertraulichkeitshinweis: Der Inhalt vom vorliegenden Studienprotokoll ist
vertraulich zu behandeln und darf ohne
Zustimmung vom Studienleiter weder miindlich
noch schrifllich an Unbeteiligte weitergegeben
werden.

BM) Open

A hospital-wide electronic medical record-based
computerized decision support system to Improve outcomes
of patients with staphylococcal bloadstraam infection
{HELP). Study protocol for a multicenter stepped-wedge
cluster randomized trial.
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HELP CDSS...

HELP
A hospital-wide electronic medical record-based computerized decision support system to improve outcomes of patients with bloodstream infections
Algorithm and command variables
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Legend Time 1 Day 2-10 after secand blood
Message (usually day 2 or 2 after taking of first blood sample): S
* Reminder to take control blood sample
e = =
* The existing control blood sample does not have sufficient temporal or antibiotic trastmant DE_P'D"'PH’
Message spatial distance to the first sample. Please take another blood sample. Teicoplanin [
oR Fosfamycin |
Blood culture * Do ion if i rec ions are not followed Zeitpunkt 2 i
N s
non-aureus AND ] Query [timing dependent on timing of second blood
non-lugdunensis Query (repeating for 7 days after time 0): culture): o D
* (Can another positive/negative blood culture be found in the system? * Compare name of species of two blood cultures - 4 blood mosrat
W=z *  Isthe positive blood culture and spatially s=p fromthefirst | | positive | * Compare resistozrams of two blood cultures R 'Tm" oo et
Time of first biood sampling biood sample? and | sample acute renal
Time1: i ples ) ' r ams count as same, if they show the same s
S - RS relsvant | Ceacilling resistance and differ in no more than two -
Inclusion of patient | _ y
nesan 8t paten * At least 2 hours difference, at most 5 days other antibiotic agents) Recommendation far .I_ i fuld
. *  Not taken from the same catheter therzpy INCrease in
Inclusion: BElood * Requestto lookforfocus || creatinine]
epe of infection
culture positive
for
Message:
Staphylocuccus * Document the body temperature and possible
spp. = . faci of infectian
. FbeqmlTEE * [f fever arizes in the next days, consider
Fyrrm— . antibiotic = requesting a_otl:;\tsmatlnn with an infectious
= el e T I
* Time between taking of blood hospital OR . ion if - .
sample and final Query (usually at day 2 or 3 after first blood * D fon if algori
T sa,,:é. R recommendations are not T iz L
* implznts or foci of infection? Query: followed
Blood culture. {anamnesis, imaging findings, surgical reports) + Check time of first Loap runs up to 10 days Day 7-10 after second biood. (TR o
or biood sample Tarminating conditions: Snel © L e
*  Oxacilline resistance [MR3A]? [community acquired: || 5 Senond"l;loud culture pasitive
{enly found in resistrograd | pos. bload sample - {svaitable 1-2 days after sampling] + |finfection nosocomial:
Exact timing of messages OoR L < 48h after admizsion | or recommendation not to
depends on when the *  Polymicrabizl blood culture to hospital} v Vaso = administered schedule a TEE
algorithm conditions are met or ) . e prassal Recarnmendaticn for
*  profanged fever (> 58h; if 36h have already *  Prescribe antibiotic trestment * Information about an implant
passe.d =t time 1, a message regarding =48h after {Cefazolin iv. or Fluckooacillin i) appeared
feveris sent) admission to * Taka a control blood sample oR
hospital or * prolonged fever (= 96h)

* Do ion if Readout:
recommendstions are not * Number of
followed ‘consultstions of

* A consultation with an an infectuous
yes 2|  infectuous disease diseases
specialist has bean spedialist
requested

Time interval 1:

Day 0 0o 7 days, usually 2 to 2 days

Time interval 2:
5AB: 2 to 10 days,
ColS: 0 days
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HELP CDSS...and App...

A hospital-wide electronic medical record-based computerized decision su'pport system to improve outcomes of patients with bloodstream infections

HELP

Algorithm and command variables

Smart Medical Information
Technology for Healthcare

Day 2-10 after secand blood
Legend .
Message (usually day 2 or 3 after taking of first blood X
* Reminder to take control blood sample
" Extraction of U M | BT
* The existing control blood sample does not have suffici Xt ra Ctlon O Se antibiotic trastmant DE_P'D"'PH’
P e o h el e ke s P Fosmein
oR C f myCin
[ v | ol R = ase specitic items Eomsei
result: (Erarazs
non-aureus AND Query [timing dependent on timing of second blood
non-lugdunensis Query (repeating for 7 days after time 0): | culture): * Number of
. * Can another positive/negative biood culture be foundin * Compare name of species of two blood cultures EETT— P ot
S T'"';I! ‘; i * |z the positive blood culture temparally and spatially s=pi *  Compare resistograms of two blood cultures smple i
me ".T.:m :1_ —upibg biood sample? . = count as same, if they show the same hi'u'erena
o Conditions: ) V | ta | d a ta Chacillin resistance and differ in na more than twa e o 1.5-2fold
* At least 2 hours difference, at most 5 days other antibictic agents) i P
. *  Not taken from the same cathater therspy ineress= i
Inclusion: BElood * Requestto lookforfocus || creatinine]
epe of infection
culture positive !
for Microbiolo
Staphylococcus gy

findings

If fever arises in the next days, consider
requesting a consultation with an infectious

diseaze specialist
N on
* Time between taking of blood . ion if are
sample and final Query (usually at day 2 or 3 after first blood .
naot followed
= Infection focus
* implants or foci of infection?
Preliminary reports are usually Elood culture. {anamnesis, imaging findings, surgical reports) . Loap runs up to 10 days Day 7-10 after second blood ST R
sample

available after 2-3 days
mended therapy

14 days o . X
e . [svailable 1-2 days sfter sampling]
Exact timing of messages - Pat ient master | o recommendation net to
depends on when the *  Polymicrabial blood culture * Vasopressors administered schedule a TEE
algorithm conditions are met of or + Recommendaticn for

OR

*  Oxacilline resistance | ? H
{anly faund in resistragra:

OR

* prolonged fever (= 96h; if 36h have already

data

Terminating conditions:

* Second blood culture pasitive

* Information about an implant

Day 0

passed at time 1, a message regarding
fever iz sent] Dﬂappeale:l
* prolonged fever (= 96h) .
* Number of
D r u g ‘consultstions of
.« . * A consultation with an an infectuous
administration S| infocpoes iease iy
specialist has been specialist
requested
Time interval 1: Time
SAB:

Oto 7 days, usually 2 to 3 days

* Number of TEE

If infection nasccomial:

antibiotic treztment




HELP-Ablaufplan (UKJ)

09/2019 Implementierung / technische Umsetzung am DIZ

] Datenextraktion aus Primarsystemen

[] Datentransformation in vorab definierte Interoperabilitatsstandards

ab 09/2019 Start HELP-Studie
1 Erfassbarkeit Kontrolldaten UKA, UKL, UKJ

[ Weiterbildung behandelnder Arzte in teilnehmenden Stationen

ab 04/2020 Start Roll-Out der HELP-App

Beginn

Datenerhebung

Techn.
Umsetzung
imDIZ

,Standard of Care”

. HELP-CDSS

Randomisierungsschritt
[=] o o~ [=1] (4] oW N =

Ende des

Follow -up

Rekrutierung der Stationen

1
2019

1
2020

2021

Zeit

Abb. 1:
Ablaufplan der
klinischen Studie
Use Case HELP,
wobei Stationen
die einzelnen
Cluster bilden.



HELP-Ethikvoten Tethnology for Healthcare

positives Ethikvotum
L1 UKJ
L1 UKA
L] UKL

Einordnung
des HELP-Algorithmus
als Medizinprodukt

Stellungnahme / Nachforderungen
1 UKH

Nachforderungen
1 UME

EEEEEEEEEEE
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Use Case ASIC Smart Medical Information

Technology for Healthcare

Pls:
- Gernot Marx (Clinician)
- Andreas Schuppert (Modelling)

 Algorithmic Surveillance of ICU patients

e Setting: Intensive Care Units (ICUs) (ARDS, Respiration)

23



H | nte rgru nd AR DS Smart Medical Information

Technology for Healthcare

[ JHaufiges Krankheitsbild auf der
Intensivstationen

[ [Hohe Sterblichkeit (bis 38%) & Schwere
Begleiterkrankungen z.B. Organ-
Dysfunktionen

[IKlar definierte diagnostische Kriterien
[ Berlin Definition (2012)

[ |Bessere Prognose bei friiherzeitiger
Diagnosestellung und leitliniengerechter
Behandlung

Aber:

I ARDS wird haufig nicht oder zu spat
diagnostiziert

I Leitliniengerechte Therapie erfolgt
folglich zu spat oder gar nicht

24



M| T
Vorgehen ASIC Smart Medical Information

Technology for Healthcare

[ JRechtsgutachten und Datenschutzkonzept durch externe Datenschutzexperten
[] Prof. Christian Dierks (Dierks + Company)
[ ] Prof. Thomas Jaschke (Datatree AG)

[_INutzung der ASIC App auf Intensivstationen als QM-MaRnahme

[ JAufbau einer Datenbank zur retrospektiven Analyse (Kontrolldaten) zur
Modellentwicklung (ohne Personenbezug)
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SteppEd WEdge DESlgn (1/3) Smart Medical Information

Technology for Healthcare

Projekt-
monat

1-6 7-9 10-12 | 13-15 | 16-18 | 19-21 | 22-24 | 25-27 | 28-30 | 31-33 | 34-36 | 37-39 | 40-42 | 43-45 | 46-48

Cluster 1

Cluster 2

Cluster 3

Cluster 4

_ Vorbereitung

[ ] Positives Ethikvotum

Erfassung Kontrolldaten [ ] Unterlagen als Vorlage an Standorte versendet
Roll-In-Phase ASIC App [] Folgeantrige bei Ethikkommissionen
Qualitatsverbesserungsphase

[ ] DRKS-Registrierung

_ Auswertung und Analyse [ ] https://www.drks.de/drks web/navigate.do?navi
gationld=tria. HTML&TRIAL |ID=DRKS00014330
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Smart Medical Information

ASIC KontrO”phase hat begonnen Technology for Healthcare

[_IEthikvoten liegen vor (zT Bedenken wegen EU-MDR)
[_IPlanmaRiger Beginn am 1. Juli 2019

[IKalibrierungs- und Kontrolldaten werden quartalsweise an das UKA
tbermittelt (ASIC Datennutzungsvertrage)



SteppEd WEdge De5|gn (2/3) Smart Medical Information

Cluster 1

Cluster 2

Cluster 3

Cluster 4

Technology for Healthcare
28-30 | 31-33 | 34-36 | 37-39 | 40-42 | 4345 | 46-48

_ Vorbereitung

Erfassung Kontrolldaten [ ] Cluster-Randomisierung erfolgt
Roll-In-Phase ASIC App [] lokale Schulungen
Qualitatsverbesserungsphase |:| Bereitstellung Schulungsmaterial /E-
Learningportal ASIC-App
_ Auswertung und Analyse
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ASIC App in Entwicklung

Smart Medical Information
Technology for Healthcare
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Abla Uf QM-Phase Smart Medical Information

Technology for Healthcare

01.07.2019 01.01.2021 31.12.2021
Erhebung Ende Ende
Cluster Kontrolldaten Proj ektmonat QM-Phase Projekt
1-6 7-9 10-12 13-15 16-18 19-21 22-24 40-42 46-48

Subcluster 1

Subcluster 2

Cluster 1
01.01.202

Subcluster 3

Subcluster 4

Subcluster 5

Cluster 2
01.03.202

Subcluster 6

Subcluster 7

Subcluster 8

Cluster 3
01.05.202

Subcluster 9

Subcluster

Cluster 4
01.07.202
@

Subcluster
12

[ ] Beginn der Roll-In- und QM-Phase an den Standorten abhangig vom Cluster
[ ] Ende der QM-Phase an allen Standorten gleich
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ASIC: From data to models

Patient Data
from the DIC

v

Virtual Patient

Diagnostic Expert
Advisor

Data preparation

(S M| T

Smart Medical Information
Technology for Healthcare

Early ARDS risk
assessment



Diagnostic Expert Advisor - (S M| T H]
Smart Medical Information

conce pt Technology for Healthcare

[ ] The DEA will predict the risk of future onset of ARDS for individual patients
based on Machine Learning from

[] Monitoring data
[ ] Intervention data

[_] Special focus will be the learning of new computational biomarkers
indicating an increased risk for onset of severe syndromes

[_] Example for direct risk indicator: Surprise Lc —. —
10 WWWH F120
[] Quantifies change and instability 2
[ ] Provides a new window for patient mot -
complementing standard classifiers: .
Farhadi et al., Critical Transitions in Intensive Care Units: A Sepsis Case St | 1
Scientific Reports, September 9, 2019 \AM\M L 20

T T T T T T T T
0 20 40 60 80 100 120 140
time
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ASIC — MOdeIing Smart Medical Information

Technology for Healthcare

Objectives:

 Machine learning application with , High-Performance
Computing” for model-based, clinical decision support issuing
alerts for diagnostic and therapeutic actions using training
data and control phase ICU-monitoring data (RC Julich)

 Long term goal is to provide a virtual patient model for
clinical research and training

Current status:
A first Markov-model is set up using a large training data set
provided by Bayer AG (Schuppert team)



Komponenten des m

Smart Medical Information

Virtuellen Patientenmodells Technology for Healthcare

/ Prior
/ Knowledge

EMR
Parameters I ARDS VP

Modell

Monitoring Robustness
Parameters Prognosis

Hemodynamics
BP/HR

Drug
' C-T Profiles

Prior
Knowledge

Drug,Dose,
Anthropmetrics
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Smart Medical Information
Technology for Healthcare

Overarching Use Case POLAR
POLypharmacy — Drug interActions — Risks

Principal Investigators (Pls): Prof. Dr. Markus Loffler and Prof. Dr. André Scherag

In cooperation with Co-Pls (Clinical Pharmacists, Clinical Pharmacologists):
Prof. Dr. Petra Thiirmann, Prof. Dr. Martin Fromm, Prof. Dr. Ulrich Jaehde, Prof. Dr. Renke Maas

and Co-Pls (Medical Informatics):
Prof. Dr. Thomas Ganslandt, PD Dr. Martin Boeker, Dr. Jan Gewehr

P e
e . )
£ L MEDIZIN Bundesministerium
P8 o INFORMATIK ; fiir Bildung
2% INITIATIVE und Farschung
RS O



POLAR Objectives m

Smart Medical Information
Technology for Healthcare

Potentially inadequate
medication (PIM)

(WP1.1) Readmissions due

to ADE (WP1.4)

High risk patients for relevant
drug related problems
WP1.3, WP1.5)

Contraindicated
prescription (WP1.2)

GEFORDERT VOM

I

J‘ﬁMEDIZIN @ Bundesministerium

“«* & INFORMATIK fiir Bildung
*‘?‘ und Forschung
V¥

-b

INITIATIVE



POLAR Core Data Set m

Smart Medical Information
Technology for Healthcare

POLAR will use the entire MIl- Core Data Set

- Diagnoses

- Procedures

- Length of stay

- Medications

- Laboratory data
- Mortality

Additional items:
- Signs and Symptoms (Adverse Events)

GEFORDERT VOM




Polar uses the convergence concept m

(GanSIandt et al; AG IOP) Smart Medical Information

Technology for Healthcare

GEFORDERT VOM

MEDIZIN @ Bundesministerium
INFORMATIK fiir Bildung
INITIATIVE und Forschung



POLAR DATA FLOW m

Smart Medical Information
Technology for Healthcare

EHR Data

routine Mil Core

Data Set

- diagnoses
- procedures
- lab values
- medication
= PDMS data

additional POLAR
specific Module

- structured events
- to be defined

relevant work package

®

e=+=+*> anonymous aggregate
patient related, GDPR

unstructured data
- medication
- events

Figure 3: POLAR Infrastructure Sketch with domains, data flow and work-package annotation. This is simpl
from Appendix 3LGM? model (see http://www.3lgm2.de/en/index.jsp)

GEFORDERT VOM

$ Bundesministerium
IN';gg:ﬂ:IK fiir Bildung
INITIATIVE und Forschung



POLAR SITES (S M | T H,

Smart Medical Information
Technology for Healthcare

SMITH: Hamburg, Leipzig, Jena, Aachen, Bonn, Halle
MIRACUM: Erlangen, Freiburg, Gielsen

DIFUTURE: MUnchen, Tubingen

HIGHMED: Heidelberg, Kiel

13 sites




Additional Professorships in SMITH

e W3 Jena Prof Cord Spreckelsen in office
W3 Leipzig presentations have taken place
e W3 Aachen call forthcoming



Summary

SMITH is on track and will reach ist goals

We have delays in building DIC Architecture

due to change of one major industrial partner

The DIC set up will be fully operational until Q4/2020
The clinical use cases started (usual care)

POLAR is a use case able to demonstrate overarching
cooperation and data analysis



Risks

Regulatory:
 Broad Consent not feasible for large pat groups
e EU-Medical Device Regulation inhibits CDSS (APPs)

Staff:
e Many IT- positions still vacant, difficult to recruit

Delayed Data Accessibility:

e Laboratory data [ _Hospitals

e Medication data | _Hospitals

e CDS FHIR/HL7 mapping [_bottleneck




Thank You

MEDICAL
INFORMATICS
INITIATIVE

GERMANY

Smart Medical Information
Technology for Healthcare

* Federal Ministry
of Education
and Research

Markus.Loeffler@imise.uni-leipzig.de
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