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Critical success factors
for introducing and operating a CDSS

- lessons learned ...

Dr. Matthias Sonnenschein, Manager Business Strategy — Public Affairs
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Disclosure

— working and living in Switzerland,
born grown up in Germany

— PhD in Developmental Biology
Scientific librarian

— 30 years in the healthcare sector

— Employer: HCI Solutions AG in Berne
since 1995

— HCI: master data for the Swiss healthcare
market and a medical device for quality
assurance in medication

HCl is a company of the Galenica Group: wholesaler, pharmacy chain,
producer/vendor of OTC drugs
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HCI Solutions:  collects data from
- Authorities (nat./international)
- Pharmaceutical companies
- Universities /Associations
- Hospitals
- Scientific publications

Creates Databases, combining

- commercial and scientifc data
- highly structured and coded

- french & german

Distribution to the Swiss market 4 |
- via > 170 software vendors

HCI databases / services are used
- hospitals and nursing homes

- pharmacies, medical centers

- wholesalers

- Insurance companies

- ©HCI Solutions

Scope of the presentation

Operates a CDS System
as a Class 1 medical device
as plug-in / Webservice

— Clinical Decision Support Systems

— with focus only on medication

— no consideration neither of integrated guidelines
nor pharmaceutical intervention

— focus on process integrated solutions

- ©HCI Solutions
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Clinical Decision Support — not a Solitaire...
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Clinical Decision Support — ... embedded in a complex environment
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Clinical Decision Support — ...

embedded in a complex environment
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Aospital Information System

Clinical Decision Support — embedded in a complex environment
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Succes factors

quality of the CDSS:
/ = scope and number of modules
= each module/parameter:
= data source and interpretation
= presentation of the check results
= interplay of the checks within the CDSS
= any?

N
/ « how?

T—

4

T~ consideration of patient data:
= status...

= vital parameter

= software interfaces

~— drug master data:

= quality,

= granularity,

= assortment

= interoperability: inhouse/evironment
Exchange with = codification

other care givers

- ©HCI Solutions
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Succes factors - influencing

Medication quality
Process safety

Process efficiency
Usability and acceptance

4

Responsibility = Medicinal
Product
Overalerting

Investment security

Expenses / resources
Flexibility

\

\
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Documedis® for illustration, as a model
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Drug master data file and data management

SANDIMMUN NEORAL Kaps 10 mg Biister 60 Stk
ik Priaima S Jr
— Data model with support of supply chain

as well as medication processes Y

— Rules and (automatic) support
- for the substitution of drugs
- hospital admission/discharge PEYRYRIRY -
CRTRYRY RN seeee
— Medicines commercially available and : :
approved by the authorities as well as

- imported drugs l [Neoral |

(TR}

- self-manufactured drugs -
in the same database?!
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Data model:
Support of supply chain as well as medication?

SANDIMMUN NEORAL Kaps 10 mg m
Newartis Piarma Schweiz AG

medication, CDSS

supply chain,

billing, reimboursement
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Data model:
Support of supply chain as well as medication?
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Drug master data file and data management

— Data model with support of supply chain
as well as medication processes

— Rules and (automatic) support
- for the substitution of drugs
- hospital admission/discharge

— Medicines commercially available and
approved by the authorities as well as
- imported drugs
- self-manufactured drugs
in the same database?!
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Drug master data file and data management

— Rules and (automatic) support
- for the substitution of drugs
- hospital admission/discharge

v " - £ QLKIPHAT BIveani 1 mg

+_* Metformin Helvepharm Filmtabl 1000 mg

GG WSE Thnld 850 my is not in stock
: GLUCIFHASE Fimies 200m) Proposal:
" Substitution with
¥ M FLREAIR 5000 41 e 218 me i1 Glucophage Filmtabl 1000 mg

MTTTCRMIN Stredi Thiniekz 852 me

WZTFCRMIE Stre i Fimetl " 020 g

28.10.2019 - © HCI Solutions W= TFURZAN Hetppphanm +ihate Hiimg




28.10.2019

= HCI Solutions

Drug master data file and data management

— Medicines commercially available and
approved by the authorities as well as

Morphin HCI Inj. Sol. 100mg/20 mi (Hosp XY}

- imported drugs P & = 8 b
- self-manufactured drugs ‘5'0 fe f'o ¢ @O k‘c 90 ’;}Q
in the same database?!
% £
Mouse over:

«unidentified medicinal product»
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Codification of self-manufactured and imported drugs
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Drug master data file and data management

4

— Data model with support of supply chain
as well as medication processes

— Rules and (automatic) support
- for the substitution of drugs
- hospital admission/discharge

Hospital Pharmacy

— Medicines commercially available and
approved by the authorities as well as 4

- imported drugs
- self-manufactured drugs
in the same database?!

Provider = . g@...
masterdatafile | ] tteee
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CDSS like a navigation system

...following «signals»:

which parameters are included?

are they up to date?

— are they dynamic?

are there too many signals?

are they understandable?

28.10.2019 - © HCI Solutions 22
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CDSS like a navigation system

Sacaktur

Graber, Dovn [w, 305 [ Gow. 95 | e
£33 Chack Hor Sterntag dan 22.10. 2010

...following «signals»:

o e

S Magn Teld X0 m

Barnamased Soames 44 .-.--u..a.-.u.\

which parameters are included?

Nevtam e Tob Pt Tk Bt Tl 300

are they up to date?

~

— are they dynamic?
Netbes §dusad 34 oy = G e Fibmmlld 29 g
— are there too many signals?
Ddvhed Tol 1 oy ..b-—n—na-!n-

— are they understandable?

B (1) trdrrrstimte e e brvihe Cimmbumatan:

Cprofenscn Towsnde

Flycicle® CH et v v
(University of Heidelberg/ ey
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CDSS like a navigation system

S Mg Teld Mo

" Fiycicle D | Flycicle CH A @ e

Contraindicated. high risk

Attenticn, sericus risk

e Poiue ok Bt Tl 308

Caution, small risk
Light, rarely chinical relevant

No risk

Missing data recorded
No data available in ..

Methas §dured 14 0 Cip e Fikmbd 290 gy

Ne information avadable

Contradictory scientific data

Sedehed 1ol 1wy .ﬂu—dt—oﬂ-n-

Technical malfunction

Flycicle® CH
(University of Heidelberg/ 00 bt Ml M A s
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Documedis® CDS-Check — clear, unambiguous visual warnings

colour + icons = appropriate for colourblind people |

Contraindicated Attention, Caution, small risk No risk
very high risk serious risk
Mi:sscig? dgita No data available No information Contradictory Technical
in Documedis available scientific data malfunction
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Documedis® CDS-Check — clear icons

2 2 & & & N\ B

Allergy of active Allergy of
ingredients excipients

(Maximum) Double Advanced Driving

Doping Dosage medication age vehicles

A O RN S

. ) . ) ) Renal ) . :
Liver insufficiency  Food interaction . - Reproduction ~ D-D Interactions ~ D-D Interactions
insufficiency i
Flycicle
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Gentle pressure on software partners
-> to adopt a defined stylistic language

ATTAC 18 At vl 40 powTratee T it -~
- e voadane e tu arze

- medical device software: HCI takes the responsibility also for the visual response to the checks

2810.2019 - © HCI Solutions 27
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On the other hand:
- flexible interface for software partners

wr\é%gﬁ‘\g

oy of - G duad Nwase Doy

& %o d @ B
Diabetes Pharmacogenomics

- medical device software: HCI takes the responsibility also for the visual response to the checks
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Test cases for evaluation of approate partners ...

Arrusencs:

APPENDIX E: TEST CASE LIST FOR CPOE FUNCTIONALITY |55085
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Test cases for evaluation ...and responsibility!!

Test Case 1

Hease use alcal sdiont du e balesang caacs

Towt Cate 10 W (11 wwrnr st o pemtrembvodimd duy S AT orielon] st (b e st dewd
VAc e 1 pOORTIRG & By reie sdberrettey

1 e i bt et g TH
1 Twwrarier Disqumn
LI SRR T T

U Dewwar shevt prowre e br vecker  tberent g trstead
5 Iweethe shot cuntibe o bk
Mediglan  Fp #M £0s
Tost Cane 1881 " e W Deawm e |
e = ‘e = , o
2 “® -..'é ‘D LY - k-«

Ubersicht
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CDSS: are the responses dynamic? - or only post festum ?
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CDSS: are the responses dynamic? - or only post festum ?
= HClI Solutions
CDSS: are the responses dynamic? - or only post festum ?
Doxcyclin per Injection +
Ferrum oral reduces the
interaction risk
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Level of evidence
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- SPC

— Expert analysis

— Evidence based
analysis
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CDSS is a medical device software (MDSW)
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Over alerting

Medi . .
w;/Hospltal Information System

- Provider?
- Hospital?

'm/ - Who is resposible in case of
changing the alerts?

Supply Chain

28.10.2019 - © HCI Solutions.
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Overriding alerts...

| e sdugpiconem ]
Overrides of medication-related dinical decikion
support alerts in outpatients
mtm*‘mm}n“mwr ok Chn, "4 ade M Pobin*
Ua N

Results We reviewed 157 483 CDS alerts ( .
rate) on 2 004 069 medication orders duri

period. 82 889 (52.6%) of alerts were overri Skl e At
The most common alerts were duplicate drug Awttme WM M (W) Mestcomman rexses orsverride
patient allergy (16.8%), and drug—drug intel] [Fmiame WAL 168 30 T7A | Petieet ook prvisaly without sbergic enchion

(15.8%). The most likely alerts to be overridg
formulary substitutions (85.0%), age-based
recommendations (79.0%), renal recommend
(78.0%), and paﬁent alb‘gies (77.4%). An F Drug-class nisraction 15550 124 o ez Trassithaning trome sne drug to the othes
53% of over"des were dassifled as approp'i Class-clasa nbespction 4184 a7 Ft] §97  Patient on tong berm therapy with combination
rates Of appl‘opriateness VariEd by alen type Agr-baeed wiggestion 10504 a7 (] TR0 Pateent has toberated Bhis drug In the padt
from 12% for renal recommendations t0 929 s.uisuggeson e o e
patient allergies.
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Alerting or information?

tablet can be
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Pharmacogenomics: Alerting or information?
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Substances
EN ISO 11238

e g Paracetamol, chemical
substance, manufactured
in XYZ

Dose forms, etc.
EN ISO 11238

e g. Packaging type (box,
blisters), pharmaceutical
dose form (oral, injection)

MPID
ENISO 11615

& 0. Box with two blisters
of 10 Tablets each

15.10.2017 © HCI Solutions.

IDMP in a Nutshell

Units of measurement

ENISO 11240

eg.mg, ml, pg

PhPID

tablet

ENISO 116816

e.g. Oral Tablet consist of
paracetamol 200 mg per

© ARCONDIS Group 2015
by courtesy of IOMS1 com
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... an outlook: IDMP

e.g.

MedDRA

15.10.2017 © HCI Solutions a0
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... an outlook: SNOMED CT
T [y py ey [y SO O by

 E— - SNOMED CT
> Components
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... an outlook:

IDMP + Snomed CT
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Substances — coded according both systems
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Substanz ID HCI Substance latin CAS G-SRS Name - [DMP  UNNl = IDMF || SNOMED Name "SNOMED 1D
208077 Abacaarum M36470-78-5 ABACAVIR WR2TIP26VS | |Abacawr (substance) 387005008
209788 Abatacapium 0332348-12-6 | | ABATACEPT TDOYBG7S9T | |Abatacept (substance) 4217771008
207592 Abcmmabum 0143653-53-6 | | ABCIXIMAS XESGTH36GY | |Abcimmab (substanca) 3865951001
212447 Abemacichbum 1231929.97.7 ABEMACICLIB GOUAB1GHK | [Abamacichb (substance) 761851004
211030 Absraderonum 0154225-15.3 ABIRATERONE G319A456D0 Absalerone (subslance) 69672007
207580 Acamprosstum 0077337-76-9 ACAMPROSATE NAKTAYGM3J | |Acamprosate (substance) 301698009
202183 Acarbasum 0056180-94-0 | | ACARBOSE TSAMSHEAG | |Acarbose (substance) 3BEOE5004
200005 Acemesacuum 0053164-05-9 | | ACEMETACIN SVIAIXK2EX | |Acametacn (substance) 391704009
200006 Acanocoumarolum 0000152-72-7 | | ACENOCOUMAROL BWPE332H | [Acanocoumardd (substanca) JBTAST003
200347 Acetazolemisum 0000056-66-5 | | ACETAZOLAMIDE Q3F X965V Acatazosamics (substanca) 372706008
200351 Acatylcystelnum 0000616-91-1 ACETYLCYSTEINE WYQTNOBPYC | | Acetyicysieine (substance) 367440002
200007 Aciciomrum 0069277-89-3 ACYCLOVIR XAHES1011F | |Ackiowr (substance) 372729000
200357 Acidum acetylsatcyhcum 0000050-78-2 | | ASPIRIN RIGCOSYTHE | | Aspann (substance) 387458008
207636 Acrdum alendromcum 00GE376-36-1 ALENDRONIC ACID X1J18RAWES | | Alandromic acsd (substanca) 391730008
211375 Acidum aminoknadinicum 0000106-60.5 | | AMINOLEVULINIC ACID  88755TAZB7 S-aminclovidine acid (substance) 259496005
203968 Acidum sscorbicam (Vitamin C, E300] 0000050-81-7 ASCORBIC ACID POECKAPDOR | |Ascorixe acid (substance) 43708004
200021 Acidum aspadticum 0000056-84-8 ASPARTIC ACID SOKYCTMIAL Aspantic acxd (substance) 44970006

28.10.2019 - © HCI Solutions a2
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Example Allergy - in future also coded with SNOMED
SNOMED CT
- Pyrazole (substance)
Wirkstoff-Alleral - Allergy to analgesic (finding)
[Wirkstoff-Allergien I/ spec. allergy
Ao dophget i Abes e (Pyrooon-Try
severity level 1
e
Novalon ¢ .
~ [eng] Rttty .
Oolebrex Kaps 200 ¢ \
Cslecal o v
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