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Our country — The Netherlands
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Our city - Tilburg
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Our hospital - Elisabeth TweeSteden (ETZ)
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Our clinical practice
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Our clinical practice

EHR = electronic health record

E R E CDSS = clinical decision support system
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Our clinical practice
EHR = electronic health record
R [FS CDSS = clinical decision support system
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Our EHR with integrated CDSS (EPIC®)
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Our EHR with integrated CDSS (EPIC®)

Medication order
by physician

l

‘ Medication warning

‘ Pop-up physician ‘

‘ Adjust order H Override warning ‘
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Our EHR with integrated CDSS (EPIC®)

Medication order
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Our EHR with integrated CDSS (EPIC®)
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Our EHR with integrated CDSS (EPIC®)

Medication order
by physician

l

‘ Medication warning ‘

High Medium
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Low severity

‘ Pop-up physician ‘ ‘ Filtered
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‘ Adjust order ‘ ‘ Override warning ‘ ‘ Intervention ‘
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Our EHR with integrated CDSS (EPIC®)
Medication order
by physician
l l ;enal f_unction
‘ Medication warning ‘ ‘ Clinical rule* ;Eéaifﬁ;um
Opiate-laxative
NSAID-PPI
‘ Pop-up physician ‘ ‘ Filtered
Patient
list
clinical
‘ pharmacist
‘ Adjust order H Override warning |

‘ Adjust order ‘ ‘ Override warning ‘ ‘ Intervention ‘
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Minimize alert fatigue

Medication order
by physician

|

Medication warning
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Effect of CDSS on number and type of
consultations of clinical pharmacists

50 O=a coliection
Pre-CDSS: EHR | PostCDSS EHR
separate CPOE 1 with CPOE/CDSS
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Want to know more? Go see digital pharmacist M. Duisenberg’s poster! Abstract HP-PC058
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Effect of CDSS on number and type of
consultations of clinical pharmacists

Mumber of PATIENT related corsultations Mumber of PROCESS relsted consubatians
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Want to know more? Go see digital pharmacist M. Duisenberg’s poster! Abstract HP-PC058
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Effect of CDSS on number and type of
consultations of clinical pharmacists

PATIENT related: allergy/intolerance
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Pharmacogenetics

Many thanks to my colleague clinical pharmacist Maureen ter Laak
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‘ Physician orders pharmacogenetic testing ‘
!

‘ Clinical pharmacist receives results (genotypes) ‘
!

‘ Clinical pharmacist ‘translates’ genotypes into phenotypes ‘

CYP2D6, CYP2C9,

ini i i CYP2C19, CYP3A4,
Clinical pharmaust adds phenotypes to problem list A
in EHR and marks as chronic Partly ICD*-10 codes,
partly custom build

*International Classification of Diseases
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‘ Physician orders pharmacogenetic testing ‘

!

‘ Clinical

pharmacist receives results (genotypes) ‘

!

‘ Clinical pharmacist ‘translates’ genotypes into phenotypes ‘

CYP2D6, CYP2C9,
ini i i CYP2C19, CYP3A4,
Clinical pharmaast adds phenotypes to problem list A
in EHR and marks as chronic Partly ICD*-10 codes,
l partly custom build

‘ Physician orders medication that is affected ‘

!

‘ CDSS generates pop-up pharmacogenetic warning ‘

*International Classification of Diseases
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‘ Physician orders pharmacogenetic testing ‘
!

‘ Clinical pharmacist receives results (genotypes) ‘
!

‘ Clinical pharmacist ‘translates’ genotypes into phenotypes ‘

CYP2D6, CYP2C9,
ini i i CYP2C19, CYP3A4,
Clinical pharmaust adds phenotypes to problem list A
in EHR and marks as chronic Partly ICD*-10 codes,
l partly custom build

‘ Physician orders medication that is affected ‘
!

‘ CDSS generates pop-up pharmacogenetic warning ‘

‘ Patient list clinical pharmacist ‘

‘ Adjust order ‘ ‘Overridewarning‘ ‘ Intervention ‘

*International Classification of Diseases
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Pharmacogenetics - our clinical practice
* >1,400 patients (since March 2018)
 average of 39 i-vents per month
Pharmacogenetics in EHR Medication pharmacogenetics i-vents CDSS
1200
71% Chemotherapy [l 29
1000
Anticoagulant NN 5%
800
Antihypertensive I 7%
600
Analgetic NG 26%
o0 22% Antidepressant/antipsychotic [ I N RN 26%
20: ‘ Proton pump inhibitor GG ;%
CYP450 DP(Y)D TPMT 0 5 10 15 20 25 30 35 40 45
Number of patients (Sep 2019) Number of i-vents (Jul-Aug-Sep 2019)
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BUITENGEWOON

*= Clinical decision support
systems in clinical practice

Dr Barbara Maat ESCP Ljubljana Oct 24t 2019
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Examples from our daily clinical practice

 Psychiatry: we use alerts that advise physicians
to add a psychiatrist to the treatment team if a
patient is admitted with high risk medication,
such as clozapine or lithium with a narrow
therapeutic window, as home medication.

28-10-2019
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Examples from our daily clinical practice

* QT prolongation: by building a set of rules into
our CDSS that take a patients’ QTc time, drug
doses etc. into account, we are able to
significantly reduce the number of irrelevant
drug-drug interaction warnings for
combinations of QT prolonging medication.
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Examples from our daily clinical practice

+ Toxicology: we are developing a prediction
model that helps us to decide whether or not
an intoxicated patient in the emergency
department should be admitted to an intensive
care unit.
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Many thanks

» Tessa Jaspers
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Clinical decision support systems in
clinical practice

Clinical decision support (CDS) systems provide clinical pharmacists the opportunity of enhancing medication safety,
improving efficiency in the medication process, empowering patients and innovating our profession.

The clinical pharmacists of the Elisabeth-TweeSteden Hospital, a large teaching hospital in The Netherlands, have focused on
developing CDS. This has resulted in many benefits for admitted patients, nurses, physicians and clinical pharmacists and -
technicians. One strategy we follow for example, is limiting the number of irrelevant medication warning pop-ups for
physicians as much as possible to minimalize ‘alert fatigue’. By doing so we currently prevent thousands of medication
warnings per month from needlessly interrupting the prescribing process. Concentrating on CDS has also led to a unique
position for the clinical pharmacist: the digital pharmacist’, whose role is to form a bridge between ICT and pharmaceutical
care. Additionally, we have set up a scientific research line ‘digital pharmaceutical care’ fo guarantee continuous innovation
and developed a traineeship in this field for our postgraduate clinical pharmacy residents.

Examples of our CDSS in clinical practice are:

Pharmacogenetics: by combining a patients’ documented phenotypes with prescribed medication our CDSS detects those
patients whose pharmacotherapy has to be monitored and adjusted.

Antithrombotic therapy: to prevent over- and undertreatment with thromboprophylactic medication we have implemented
several decision support tools, among which a smartphone app, rule-based detection of patients with high Padua prediction
scores and rule-based detection of patients with combinations of thromboprophylaxis and therapeutic antithrombotic
therapy.

Psychiatry: we use alerts that advise physicians to add a psychiatrist to the treatment team if a patient is admitted with high
risk medication, such as clozapine or lithium with a narrow therapeutic window, as home medication.

QT prolongation: by buildingha set of rules into our CDSS that take a patients’ QTc time, drug doses etc. into account, we are
able to significantly reduce the number of irrelevant drug-drug interaction warnings for combinations of QT prolonging
medication.

Toxicology: we are developin? a prediction model that helps us to decide whether or not an intoxicated patient in the
emergency department should be admitted to an intensive care unit.
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Before and after CDSS

Patient-related consults

Allergy/intolerance
Pharmacogenetics
Interaction

Therapeutic Drug Monitoring
Dose

Medication reconciliation i After CDSS
Contraindication m Before CDSS
Drug/therapy choice
Administration

Intoxication

Adbverse effect

Other
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Verwijs hier naar de poster van MD

Check of je de meest recente plaatjes |
Many thanks to my colleague clinical pharmacist Marjolijn Duisenberg
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Many thanks to my colleague clinical pharmacist Maureen ter Laak
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Many thanks to my colleague clinical pharmacist Maureen ter Laak
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Many thanks to my colleague clinical pharmacist Maureen ter Laak
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Thrombosis prophylaxis

Nog plaatje invoegen

Many thanks to my colleague clinical pharmacist in training Tessa Jaspers
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Thrombosis prophylaxis

» 85 patients TVIE=
* Non-surgical bvT=

* Neurology, internal medicine, oncology and
haematology

Patiéntengroep Aantal patiénte

n
39 45,9%
28 32,9%
18 21,1%
85 100,0%
+ 2 of the patients from the ‘No LMWH group at risk for

VTE' developed a DVT during our one month pilot

Many thanks to my colleague clinical pharmacist in training Tessa Jaspers
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Thrombosis prophylaxis

* Alleen laten zien hoeveel er niet goed
behandeld wordt

* Opties voor verbetering via CDSS benoemen
maar niet op sheet zetten

* To be continued...

Many thanks to my colleague clinical pharmacist in training Tessa Jaspers
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Consequenties van DVT in ETZ
Jaarlijks:
+25.000 niet-
chirurgische patiénte
Longembolie Trombosebeen
210 patiénten 338 patiénten
(40%) (60%)
AT Cohen, VF Tapson, F Bergmann et al. Venous thromboembolism risk and prophylaxis in the acute
hospital care setting (ENDORSE study): a multinational cross-sectional study. Lancet 2008;371:387-94
SR Kahn, W Lim, AS Dunn et al. Prevention of VTE in Nonsurgical Patients: ACCP guidelines. CHEST 2012; 141(2)(Suppl):e1955-€226S
l I
- BUITENGEWOON

Wat doet tromboseprofylaxe?

Incidentie DVT ! 30% Jaarlijks:
+25.000 niet-

Longembolie Trombosebeen

210 patiénten 338 patiénten
(40%) (60%)

AT Cohen, VF Tapson, F Bergmann et al. Venous thromboembolism risk and prophylaxis in the acute
hospital care setting (ENDORSE study): a multinational cross-sectional study. Lancet 2008;371:387-94
SR Kahn, W Lim, AS Dunn et al. Prevention of VTE in Nonsurgical Patients: ACCP guidelines. CHEST 2012; 141(2)(Suppl):e1955-e226S

28-10-2019
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Wat doet tromboseprofylaxe?

Incidentie DVT { 30%

Janrlijks:

£25.000 neet-
Voorkomt 149 DVTs b e

-
\»)

s:8p
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[

Longembolie Trombosebeen
210 patienten 338 patiénten
{40%) (60%6)

AT Cohen, VF Tapson, F Bergmann et al. Venous thromboembolism risk and prophylaxis in the acute
hospital care setting (ENDORSE study): a multinational cross-sectional study. Lancet 2008;371:387-94
SR Kahn, W Lim, AS Dunn et al. Prevention of VTE in Nonsurgical Patients: ACCP guidelines. CHEST 2012; 141(2)(Suppl):e1955-€226S
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Example Inzet tromboseprofylaxe
in ETZ

* Nulmeting: 85 patiénten op afdelingen
neurologie, interne geneeskunde en oncologie

& hematologie

Patiéntengroep Aantal patiéntei

n
Goed behandeld 39 45,9%
Geen LMWH, wel VTE risico 28 32,9%
Nog niet geclassificeerd 18 21,1%
85 100,0%

Tevens hadden 2 patiénten zonder tromboseprofylaxe een DVT
ontwikkeld in de nulmeting

28-10-2019
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Hoe kan Epic ondersteunen?

1. BPA SEH - kliniek

Filtert hoog risico patiénten, die op basis van
risicofactoren tromboseprofylaxe moeten krijgen.

2. BPA kliniek (vangnet)

Filtert hoog risico patiénten, die obv
risicofactoren + immobiliteit tromboseprofylaxe
moeten krijgen
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BPA obv Padua predictie score

Hems Score

Pl il e
3|
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