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How can we help clinicians identify patients at
risk and patients in need?
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Prognosis and Risk Factors for Deterioration in Patients
Admitted to a Medical Emergency Department

Daniel Pilsgaard Henriksen'*, Mikkel Brabrand®, Annmarie Touborg Lassen’

1 Department of Emergency Medicine, Odense University Hospital Odense, Denmark, 2 Department of Medicine, Sydvestjysk Sygehus, Eshjerg, Denmark

Abstract

Obfective: Patients that initially appear stable on arrival to the hospital often have less intensive monitoring of their vital
signs, possibly leading to excess mortality. The aim was to describe risk factors for deterioration in vital signs and the related
prognosis among patients with normal vital signs at arrival to a medical emergency department (MED).




RF = Respirationsfrekvens, GC5 = Glasgow Coma Scale, 5p0O; = Perifer kapillaer iltmastning.

ds of track & trigger systems

W Red Gul Bl&
N Livstruende Haster mindre Fast Track
Ikke fri luftvej Fri luftvej Upévirkede Fast Track
Inspiratorisk stridor patienter far som udgangs-
punkt ikke malt vitale
parametre.
Sp0z < 95% uden O2
& med Ved =ndring i patientens
er<8 RF > 25 tilstand vurderes behowvet
o for maling af vitale parame-
U=l s::: Z ;D gl tre og fortsat observation.
BT.,. < 80 mmHg BT.,. < 90 mmHg
GCs=8 GCsS=14
Tp<32°C Tp<38°C
Tp<35°C

For patienter med kendt KOL nedszettes saturations-graensen med 5%

SpO;2 < 90% udlen 02

Observationsregime E Redt E Gult E BI&t
Observation af vitale Kontinuerlig Hver 2. time i 24 timer, Efter ordination
vaerdier observation herefter hver 4. time

Temp.-maling kl. 06 Efter ordination

Temp.-maling hver
4. time og kl. 22

I Efter ordination

I Ved hver observation

KI. 06, k1. 08, kl. 10, ..
Ved hver observation

Tidspunkt
Deokumentation i COSMIC

Kl. 06, kl. 07, kI. 08, ..

Minimum hver time

Observationsregimerne udstikker retningslinjer for hyppighed af observation og tidspunkt samt krav til dokumentation.
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Dealing with the challenge

Usability Studies

Quantitative
research

Qualitative
research

Experiments

Functional
Visualization Prototypes

Common Information Spaces Mon-functional

Prototypes

Computer Supported

Cooperative Work Clustering

Situational Awarerie Statistical Analysis

Knowledge Management

Participatory Design

Time-Series Analysis
Clinical utility

Qualitative Instruments Health Registries

Standard Operating Procedures

Data Management

Mixed Methods

Epidemiology
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VEST 2
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VEST 4
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VEST 6

VEST 7
VEST 8
NORD 1
NORD 2

Monitoring on a fairly average day
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Data acquisition

Intellivue Monitors

It
Philips gﬁ@

E PIIC - CAP @5T FAMDATA
Phillips Database

/ _I L1 |
r _ Respiration rate | W 7
. £y 000
L
/ Heart rate
o)
PIIC - CAP NORD
Prph Artl oxygen sat 35{@ ~—_
Pulse rate ﬁ %Ne 0 _
=
g
‘ Vital sign ‘ Measurements ‘ Mean Std Devw.
Systolic blood pressure
Heart rat 668, 88 b b
Diastolic blood pressure =2 : ra.e 4,665,890 i el
Respiration rate 4,491,545 20.4 rpm 5.7 rpm
8.248.838 vital values registered. Pulse rate 7,277,427 84.4bpm | 19.3 bpm
. . Oxygen saturation 7,181,287 95% 3.8%
9 . 780 patlents d d m Itted Systolic blood pressure | 232,895 124 mmHg | 26.4 mmHg
Anonym ized & ||n ked When possi ble Diastolic blood pressure | 232,895 68.4 mmHg | 17.9 mmHg

Table 6: Summary of registered vital signs.
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Two examples of use
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Seeking group normality

5p0O2 - K9

mean

0.15-

density

0.10 -

0.05-

0.00 -

RR - K9

M=

cluster

Clust-1

Clust-2

Clust-2

Clust-4

Clust-5

Clust-8

Clust-T

Clust-8

Clust-8
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Factors influencing degree of monitoring

Monitor load =

# VS _registrations S |
Length of Stay o
Quartile Regression Analysis of: g =

» Patient specific factors g
e Sex s <]
* Age o

* Charlson Comorbidity

* |nitial Triage S

e Department factors 00 02 o4 0 0 10
Di f . Fraction of admissions
[ ]
ISta n Ce ro m n u rSI ng Quantile 0.10 0.20 0.30 0.4 0.5 0.6 0.7 0.8 0.9

Office Monitor load 0.0015 0.0023 0.0033 0.0053 0.0135 0.1085 0.2795 0.5015 0.7532

e Concurrent load
* Wing
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Nonitor Load Quantile

02 04 06 08
Monitor Load Guantile
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Obs. regimen: Green
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Monitor Load Guantile
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Patient monitoring

EmMeERGENCY MEDICINE PRACTICE

EBMEDICINE.NET

AN EVIDENCE-BASED APPROACH TO EMERGENCY MEDICINE
iys . . July 2007
Critical Care Monitoring In The | voime®. iumes
Emergency Department Chec . eyers WD

Critical Care Fellow, Department of Anesthesiology,
Brigham and Women's Hospital, Harvard Magcal
Scniool, Boston, MA

“Good monitoring grants control ||so e
of chaotic situations”

Departmeant of Emengency Madscing,
Mount Sinai School of Medicine, New Yok, NY

What is ‘good monitoring’ then?
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Situational Awareness
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Development of a new solution

We conduct research to change the world!

e But what if we’re from different worlds? MEN AR E

”I can easily hack together FROM MARS,

this cool dohickey that you
gy might find useful” rl/(%me{l//b/ﬁ’j
1o Venus

A Practical Guide for
Improving (Communication and
Getting What You Want in Your Relationships

JOHN GRAY Ph.D.

“Might, who, when, what?” %"
...and what about my golden ‘ |
standards?
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Approach

-

Mental model Resea rcher

Patient Clinician
&) N\

Representative model

Draft

Y 4 -
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Non-
functional
- Prototype

Workshop
Implementation model I

Functional
prototype

Colleagues
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Prototype & Pilot study

Samlet overblik Detaljeret overblik Patient detaljer : JST 3 -

Sorter efter: [ Senge | Regime | Udvikling ]

12:00 16:00 20:00 1. Aug 04:00 08:00

Date

-~ Puls -+ Hjerte Respiration sp02 -+ sys-Bloduryk

. .
. .
. .
. .
. .
. .
- L]
- L]
: :
- L]
- =
#Malinger over 24 timer: 1163 A @ M
ST 7 Mette MAdsen &= _ _ Seneste maling :
. Type 16241 Graf 0-148758 min. sicen| Periode oversigt .
. - .
. HR e PR |RR |sysBP  |spO2[Monitor intensitet SRP= , LRES .
. PR o™~ o8 87 91 bpm|29 rpm|132 mmHg|91% |100% .
1 [
. RR | |D 87 bpm|37 rpm|124 mmHg|92% [100% .
.
: sp02 on |ag a7 89 bpm|39 rpm|127 mmHg|90% [100% DO/. :
. I Bl 0 88 bpm[36 rpm|121 mmHg|91% [100% 021 o :
. 95 bpm(39 rpm|125 mmHg|92% (99% .
- N
. @ST 1 - Jens Jensen [2=] 16-24 timer|69 bpm|88 bpm|26 rpm|106 mmHg|91% [40% .
= a1h Type |16-24t Graf |ﬂ-|l -8758 min. siden| RR:36 :
L] - . .
. R a0 S |85 a1 Graf over vital vaerdier .
.
. PR N |BG 81 200 .
. N~
o E = B T :
u Lukas Lam I 50 .
L] w
. sysep|  se T~ |132 2L .
L] [ L]
L] = .
- L]
- L]
. 53] :
- L]
- L]
- L]
- L]
- L]
- L]
- L]
- L]
- L]
- L]
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" »

Evaluated together with 18 nurses; reviewing a total of 50 patients.
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* Does the proposed system work?

* How do we check it?



Three angles

The clinical angle

Do we reduce the number of unexpected deteriorations by 50%?

The technical angle

Did we build a system that helps clinicans do their job better?

s The economical angle

Does it save us money?
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10.500 patients

Effect evaluation study

3x5 week intervention periods
3x5 week control periods

Two sites:

- ED in Odense

- ED in Esbjerg

4 project nurses

HNO@a3

IMmsH@a3

All events in
study period

Existing systems

Existing systems

i [ Expected .

i [ Unexpected but with
identified signs

™a [ Unexpected but with no
identified signs

Expected |

Unexpected but with ]

+ PDWS identified signs
" Unexpected but with no |
identified signs
Intervention arm
Control A Intervention A Control @ Intervention [ Controd € intervention
= time
Intervention D Control D Intervention E Control £ Intervention F Conlrol F
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Overview Detailed overview Patient specific overview

—
Sorthy  |=m A fad Vest 12 - Jango Doe Vest 10 - Tanman Doe

16-24¢
Nord 01 - John Doe Vest 02 - Jannie Doe

Zarw
[CHES

b KoL

Interaction via touch screen enabled ChromeOS devices
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The endgame

* Moving from:
“The Patient Deterioration Warning System”

* To:
“The Patient Deterioration Detection System”

* Service delivery options
— As a Stand alone system

— As a Plug-in component for existing health information
systems

— As a REST web service
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Thank you

e Uffe Kock Wiil, MMMI@SDU

* Annmarie Touborg Lassen, SDU+OUH

* Mikkel Brabrand, SDU+OUH

* Camilla Ngrgaard Bech, OUH

* Michael Hansen-Nord, OUH

* Charlotte Mose, OUH

* And to the SDU Strategic Initiatives Fund!
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