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Background

HAPI

Nursing-sensitive
outcome

Most frequent
complication

Negative impact on

patient & health
system
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Risk assessment

g

BRADEN

First step of
prevention

Braden = gold
standard

Limited performance

& accuracy

o

A\

Early risk
detection

ML

AHAPI risk
assessment using

routinely collected
EHR

LSTM model =
better performance
than Braden

AR

Our goal

CDSS

Translate the risk
score into
operational

recommendations

CDSS
implementation in
clinical practice

(Mudge et al., 2019, Murphy et al., 2020, EPUAP, 2021)
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Data collection @é Data integration Phenotyping @ Variable selection
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5 EHR DWH e
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preparation
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’ !+' - Prepared
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Care providing Iv Decision - ‘ ny Inference Modeling data
making
Care Risk evaluation Model

& presentation
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Data collection

Data collection

13.06.2023

«  Approx 30 forms for recording health

parameters and interventions

* Filled by nurses

« Atirregular times, every couple of hours
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Soins - SoTech. Plaie 1

26.04.2023

Heure du soin 13:19

5

Saisi par Sophie Pouzols, Madame

Nature du soin prescrit

CONTEXTE

Plaie 1 Escarre

Localisation
Latéralité

Contexte acquise dans lunité

Cathéter incisionnel
SURVEILLANCES
Pansement

Photo prise

Dessin dans Diagrammer
Type de suture
Longueur {cm)

Largeur {cm)
Profondeur {om)

Sous-minage

oui

oui

o

1

oy

<

w

Catégorie descarre Catégorie 4 - Perte tissulaire v

Contexte d'acquisition de lescarre Acquis dans [unité

e

Syst. -
Mobilité {Locomotion { Déplacement

Heure de saisie

Sais par

Nature du soin prescrit
MANIFESTATIONS
Articulation

Ampltude de mouvement limitée
Motridté

Membre - force et tonus
Force et tonus musculaire
Echelle de force musculaire
Capadté de positionnement
Capadité de transfert
Capadté de marche
Déplacements mités par
Douleur

Saignement

Observation(s), commentaire(s)

PROBLEME / DIAGNOSTIC 1
(Mobilite)

Mobilité précoces

Probléme § diagnostic

Grawité estimée

Objectif

Périmétre de marche souhaité (m)
Objectif détaillé

Evolution

26.04.2023

13:11 =

Sophie Pouzols, Madame

= ¢« mm R[]

< ||E||E= | E= g

(]

Mobilité physique réduite % w
v

b

=

<
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Soins de base -
R L

Saisi par
TRANSFERT-DEPLACEMENT

Dispositif de transfert
Suppléance et réalisation
(transfert)

Type de soins - Transfert
Dispositif d"aide au
déplacement

Type de soins - Marche
Périmétre de marche effectué
{m})

INSTALLATION

Emplacement / installation
Durée de la séance installation

{min)

POSITIONNEMENT-
PREVENTION - CONFORT
Suppart de réduction de
pression et de positionnement
Pasitionnement

Angle du dossier de it
(degres}
Protection de la peau

Effleurage

Changement de la litterie

Dispositif de contention
physique

Suppléance et réalisation
(positionnement)

Type de soins - So. Mob.
Paosttionnement
Participation proche - Sa.
Mab.

Observation et commentaire

26.04.2023

|
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Sophie Pouzols, Madame

R

B R ¢

(1) Matelas dynamique (3..
{1} Décubitus dorsal

v

(1) Hydrataticn de la pe..
oui

Suppléance totale (Soins ré
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Data integration v o 50

(
@@ Data integration
__;1;}._ « Data from all sources integrated in a DWH
* Updating once per day
EHR DWH
~ Y
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Phenotyping v ro E

« Selection criteria:

« 18+ yo patients

Phenotyping @

* Hospitalised for >48h
* Period: 1 April 2019 to 31 March 2020

DWH

- HAPI documented >24h after admission \§ Cohort /
<Age>=62.7
< Cohort 8 50
KT 5l
- ~16k patients, i £ Patients with HAPI
° ©
« ~24k hospitalisations % g 30
* 49% are 65+ <. é 20
= |
.« 2.4% stays with HAPI Z 1 HHHH“"' |
mAgeatadrﬁﬂission (yearms) 0 1.u-n.um..lu,.IIIIII“!”I.I.“.HI.I.”'.T'.'.f'.',H
Hospital units

@vald
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Variable selection v e E
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Variable selection

&84

Cohort e ¥ Dolevant
variables

. — %
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Variables selection v e EQN
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Predisposing Trigger
factors events

Data availability in EHR

related to

model of cascade iatrogenesis to the '

Adaptation of Thornlow's conceptual
development of HAPI

Patient — System — Interventions

l —— 65variables —>

INTERVENTIONS / \
i rigger
care

into the predictive model

wos | (e L
1 Transformation Ail |

\nto variables /= /
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Data preparation — aggregation & imputation v s E

Mixture of binary flags / — V]

. pr—
and continuous values — Rel_evant
— variables
| | [ | ~
00:00 ‘ | 12:00 | | | 23:59 @ FC mean Data
A fa reparation
1 T CD A2 P T FC variation p p
1 2
l FC, l B B A mean I
A variation
u e @FQ . I.I Ill
l Tvariation Prepared

\ data /

 >10% non-missing values
— 65 variables
« Missing values filled: KNN method

@t
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Data preparation — truth labeling v s E

Documentation through a dedicated form

— Relevant
— variables

1.2

< 1 P P P Data _
5 preparation
5 o8
©
c 0.6
-]
O 0.2 ) . Il
0 ® ® Prepared
0 1 2 3 4 5 6

Day of stay \ data /

All stays are standardized to a 20 days length (pre-filled or truncated)
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Modeling v re B Q

< Clinical parameter time series ) ROC curve
1.0
v Sensitivity  Specificity  Accuracy
= 0.8
206 Braden 0.88 0.61 0.61
% scale
8 047 — LSTM
v P Random 0.80 0.73 0.72 0.72
—— Braden
0.01 LSTM 0.87 0.74 0.82 0.82

00 02 04 06 0.8 1.0
False positive rate

Stay 20113
( HAPI prediction ) 1.01 / II \
>
Zos, ™[
©
806 Prepared
Currently working on validating ¢, g tp
the model performance on an 2 0. ——rediction Modeling ata
. o Y.
independent cohort. ® o o truth

- 0 5 10 15 \MOdel /

Length of stay (days)
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Risk evaluation & presentation v o B0

Unit [pm
selection Eree B

Click on a patient's id to see their
dashboard

Time window selection

Patients not at risk Patients at risk Risk threshold
patient ic : Risk evolution for patient Patient 3

Patient 1
0 9 Patient 2
Patient 3

Patient 4

e \2020-03-17 01:00:00 Hover for deta”s

Evolution of patients with high and low risk et risk 0793
atient

Patient 7

Patient 8

Patient 9

Patient 10

Patient 11

Patient 12 Unit(s) during patient' stay

Patient 13

Patient count

Patient 14

0 F Patient 15
03/1500:00 03/16 00:00 03/17 00:00 03/18 00:00 03/19 00:00 03720 00*5090-93-20 01:00:00

Patients not at risk. Patients at risk. Patients atrisk 11 Patient 16

Unit CHUV-X CHUV-X CHUV-X CHUV-X CHUV-X CHUV-X CHUV-X CHUV-X CHUV-X CHUV-X CHUV-X

Hover for details Clickable
patient list

~ - Currently evaluating risk daily,
- ‘ ~ Inference

working towards a close-to-

Risk evaluation real-time risk evaluation
& presentation
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CDSS implementation CH U
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Decision m

making

Care providing

Risk evaluation

& presentatiy
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CDSS Implementation v e = Q

aration p

To describe the ._- To develop the To test implementation
of the CDSS implementation strategies strategies on acceptability,
implementation appropriateness, and feasibility
of CDSS use
(" _ To test association between
) Focus group with czéé\ Selection of CDSS use and health clinical
@ resource groups | o) effective strategies outcomes
N
. v sessiiiie,
Interview group © ++5 ( Planning, N A coee ceee :
with stakeholders S > 0 implementing, and ¢ @ 0o S Hybrid type Il study
' adapting a y) coece .
_g— Data collection and o= Data collection and
?Q analysis ‘ analysis
J

(Curran et al., 2012, Damschroder et al., 2022)
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End-to-end pipeline M TRV Y

Airflow
Soarian’

@ python’ kedro “JF TensorFlow

Ay} GitLab mIfI'JW' 11| EVIDENTLY Al
ORACLE 7501 Server
~ ~
~. |:> Risk Prediction [> ~.0 |:>
-\ L\

All components are built in a modular architecture to facilitate agile modifications or extensions
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Relevance to nursing v re B Q

Risk
....... assessment "
...................... > Y unnecessary influence on the Less complex
. prevention interventions nurses' workload -
Model based no additional documentation in » Less time- E
onroutine  ELREEEITCLLLLEE EHR : consuming
real-time and :
real-world
data rrrrreen > representation of the actual
: condition of patients : :
: More E
context a:ware with » :  representative of
e >  insights into each risk ~da trc;)n of :  clinical judgment
factor and trigger event preSention s continuity of
interventions care

Potential for significant improvement in nursing work
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Conclusion v e E

> Use of LSTM model in this domain
EEA Risk assessment only with EHR
documentation
Operational deployment of an automated
intelligent system into the hospital
information system

CDSS implementation

- Data-science and implementation
science
* Implementation methodology

Our hospital

» First Al project in the hospital aiming
at using EHR data in real-time for
clinical decision support

* Proof of concept for next projects

« Collaboration between nurses and
data-scientists
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Thank you for your attention

M/V\L- Twiss
UNIL | Université de Lausanne mv D-H.'E
Faculty of Biology and Medicine Science
y gy P ant

Institute of Higher Education
and Research in Healthcare
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Consolidated Framework for Implementation Research (CFIR) 2.0 Qi\\\\\v Il EE (3

% outer Setting Implementation Process

¢ Teaming
* Critical incidents ¢ Partnerships and « Assessing Needs
* Values and beliefs connections A « Assessing Context
. . [ ol
* Systemic conditions * Financing * Planning

* Policies and laws * External pressure * Tailoring Strategies

¢ Engaging

* Doing

* Reflecting & Evaluating N
* Adapting

Inner Setting

¢ Structural characteristics * Relative priority

* Relational connections * Incentive systems

* Communications ¢ Mission alignment

* Culture * Available resources The WHAT (Innovation)

* Tension for change * Access to knowledge

i * Source
* Compatibility about the Innovation

* Evidence-Base

¢ Relative Advantage
* Adaptability

¢ Trialability

. . * Complexity
:“ * Design

* Cost

C} Process

Individuals

4 N

m * Opinion leaders « Innovation deliverers
* Innovation recipients * Innovation beneficiaries
* High-level leaders o |mplementation facilitators  « Implementation team members
* Mid-level leaders  + jmplementation leads « Other implementation support 1
| impiomentation Figure adapted by The Center for Implementation

Barriers and Facilitators - Damschroder, L.J., Reardon, C.M., Widerquist, M.A.O. et al. The
- updated Consolidated Framework for Implementation Research
- based on user feedback. Implementation Sci17, 75 (2022).

* Need e Capability * Opportunity * Motivation = i
k / https://doi.org/10.1186/s13012-022-01245-0 = § TR

Tjeantan de

Fvaud
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