‘Trauma Resuscitation &
Computerized Prompts’



Evidence of error in trauma management

* Reseanch findings have demonstrated that it 1= /7

| b5 §
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Evidence of error in trauma management

« For the seriously Injured patient, trauma reception and
resuscitation requires: a great number of management
decisions In a short space of time.

* The Emergency Depariment/Trauma Centre phase of care
ISirespoensible for the greatest number of errors — a mean of
/.92 per patient!  Errors also contribute to preventable
morbidity - Including aspiration pneumaonia, sepsis, ARDS -
and prolonged ICU and hospital lengths of stay’.

| Welermott F T, Cordner S, Tremayne AB. Evaluation of the medical management
and preventability of death in 137 road traffic fataliies in Yictora, Australiz; &an overdiew.

%}gﬂ%‘[ative Committee an Road Trafiic Fataliies in Yictora, J Trauma 1996 Apr 40(4):
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Why?

* [he major variable In resuscitation relates to human
factors.

« |{ [s time for a new approach - we need to
standardize decision making and reduce errors by
Introducing real-time decision support to minimise
human factors.
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Clinical algorithms and point of care
computer technology

* |n ani attempt to Improve
outcomes and establish a
standardized environment,
algorithmic approachesito
frauma resuscitation have been

ntroduced(e.g. EMST/ATLS).

+ Although reviews demonstrate
Improvements, compliance with
algorithms; 1s/rarely measured
in real-time. Recognition of
preventable error Is ofien
retrospective rather than real-
time.
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Clinical algorithms and point of care
computer technology

Computerized prompts are built into flight-
control systems' providing immediate
feedback and error avoidance

Computer-based decision aids have been
shownito improve care and potentially
IMProve outcome
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* The mostrigorous
application of algerthms In i
clinical decision making T A _
Invoelves rule-based
computer systems.
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« Clinical algorithms using a branch tree logic
approach have been used since the early 1980's to
determine fluid resuscitation.

* [hese algorthms have Improved the outcome in
hypotensive patients In the Emergency Department,
and Inipatients with blunt and penetrating injuries of

the thorax and abdomen.

shpemaker i, Resuscitation algorthms in acute emergensy conditions. Textbook of Critical Care.  Edited
by Ake Gremvlk, Stephen W Ayres, Peter R Holbrook and William © Shoemaker. Fourth Edition WE
salnders Ehiladelzhia 2000 pd9-59

welmahes GL. Demettiades [ Sheemaker W, Chan LS. Tatewossian R Wo CC. Yassiliu P Cormiell
EE srd. Murray JA. Roth B Belzberg H. Asensio JA Beme TV, Endpoints of resuscitation of criticalhy
njured patients: normal or supranommal? A prospective randomized tial. AnnSurg, 232031408-18,
2000 =ep,
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« Bedside (point of cane) computerized protocols to
standardize clinical decisions for mechanical
ventilation of patients with adult respiratory distress
syndrome have been in use since 1992.

East [0 Bonmm s, vallace Cd et al. A successiul computerzed protocol for clinical
fanagement af pressure control Inverse ratio yentilation in ARDS patients Chest

1982 101657 -710
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» Bedside computers allow Immediate bedside

Information about clinical algorthms, drug doses,
patient alerts, tremds In monitoring data, automated
physiological event detection and alerting

Bates Dy, OifselAC Boyle D Tech J. Cherow G, Keomaroff AL Brennan TA.
Fatential identifianility and preventability of adyerse events Using information
systems. J Am Med Inform Assec. 1(5):404-11, 1994 Sep-Uct.

[slorris PR, Dawant Bl Closing the loop in [CU decision support: physiologic eyvent
detection, alerts, and documentation. Proceedings / AMIA . Annual Syrmposiurm.

Adsolz, 2001
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therefore...

« Weineed to re-focus on the first 30 minutes of trauma
receptioni andiresuscitation and establish uniform

algornithms with a temporal hierarchy for trauma
resuscitation.

* We need o guide compliance with real-time, computer
generated prompts linked to real-time data collection.
Video audit willl verify compliance and error rates.
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Project Goals - Primary

« 1) The development of evidence-based algorithms for trauma
resuscitation.

« 7)1 The development ofi real-time, computer aided, data collection
during trauma resuscitation.

« 3) Testing the hypothesis that the Introduction of real-time,
computer-prompted! algorithms: will result ini a measurable reduction
In management errors associated with reception and resuscitation of
major trauma patients.

43 Demonstrate that a reduction iIn management errors translates
into a reduction| in morbidity and mortality.
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Software Development Lifecycle

Reguirements Acceptance
Analysis Test

i

V4 % ﬁ

System Test \
&

LInit Test Tested System

Developed
Linits of Code
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Voice Control for nhnce |
, Battiefield Telemedicine
1'@

Scott Shaw, US Army Medical Research
DAMD7-02-C-01112

AllEnNuonEes conmmation orvoice
gdataynputaccuracy.
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Business Rule Engine

Most of the evidence related to trauma resuscitation
outcome Is Level |V and at best [|]-27

1 HHMREC 1594 I — Evidence obtained from case series
lI-2 = Comparative studies with concurrent controls
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» Signs
» are airway reflexes present? Is air entry unequal?
» Diaghoses
» pericardial tamponade
» Physiological parameters
» RR>8, Sp02>90, systolic BP>100 & <70
» Treatments
» |CC Insertion
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More than| 1.2
million|people are
killed'on the road
annually and 20'to
90/million more are

injured or disabled
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‘Physiologic measure’ that precipitates a

Treatment'

this is derrved from Pulse, BF (systolic), RR, GCE,
Spl2 or EICO2)

‘Diagnosis’ - unconfirmed

‘Diagnosis’ - confirmed

"Sign’ that precipitates a Diagnosis' or

Treatment'

*Treatme nt'

Trautma Fesuscitation & Computenzed
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Algorthm development stems from key
triggers’

A "Physiologic measure” feg.. S 02 =90,
ar BP = 1007 at any time during the first 30
minutes of reception and resuzcitation may
prompt an algorthmic response uzing a
“San" e . 1= airentry equal?] or other
physiologic measures ey, Sp02 =90 - Iz
RR = 107 rezulting in a "Diagnoziz” and
“Treatment".

A" Diagnoziz" may prompt an algorthenic
responze [nath or without physiologic
tmeazures) resulting ina "Treatment”

(Regquiremerts Specification Yerzion 1 0 pp
53-97.

A"Bign" describes a key clinical finding

e .. are arnay refleces present? |z ar
entry egqual?) which lead to "Diagnozis". or
“Treatment” hazed on agzociated
“Phyziologic meazure” [Requirements
Specification Wersion 1.0 p 96).

A "Treatment” dezcribes a pre-defined
chnical intervention (Requirements
Specification Wersion 1.0 pp 96-58).
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Split screen - AV with vital signs
monitor overlay and LCD display

Automated DVD/RW labeler
(Rimage 20001 DVD/CD Archiver)
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e.g.  BP'<100, RR>8, Sp02>90, air entry is not
Uneagual

- BP>100; RR>8, Sp02>90; air entry. is not unegual
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? BEreathing - Thoracic Trauma

Mark FlEgerald BE1.3
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Tirmpon e

Trautma Fesuscitation & Computenzed
Frompts

‘ unoo mirmed dagnosis

pmdrmad dagnss

34




Start of Stage 3

Yalidated Algorithmes

Implementation of
' — Investigation
Accepted System (Implementation Phase]
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Outcomes to be measured

*  Secondary outcomes measured will be missed injuries and time to
decision|(time to endotracheal mtubation, time to; chest
decompression, time to first blood' product, time to: CT scan, and time
to theatre).

* iis analysis will be performed on the historical control group, the
study groupiand the control group i for comparison purposes.

+ Patientsiwill be followed for aspiration pneumonia, sepsis, ARDS,
FIM score, ICU and hospital length of stay and death. This follow-up
will'be limited to the admission following their initial trauma
presentation. Death will be defined as the coding of patient death on
the patient's hospital records. Multi-organ failure will be defined using
the criteria of APACHE L.
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Will'real-time decision
suUpport standardize decision
making and improve patient
outcome by reducing errors

dug to human factors?

m.fitzgerald@alfred.org.au
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* Prevention 60%
* Emergency care 20%
* Non-preventable 20%
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When is the major trauma patient most
at risk from preventable
morbidity/mortality?
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Trauma Reception

« The role of the frauma
team IS (o provide
organisation out ofi chaos
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