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RESULTS

A combination of both physiological time series and clinical variable parameter sets were used
in the neural network modelling. So far, the model is generating a sensitivity of greater than
35% with a false positive rate in the region of 10-15%.

The prospective clinical arm of the AVERT-IT study is due to start in July 2009. We will assess
how well the model performs with live clinical data.

Datasets around the time of false positives and false negatives will be examined by a panel of
clinicians to assess whether further clinical parameters or domain expert knowledge can be
added to the model to improve performance.

Figure 3 below shows the design of the observational study arm. The time line showing that over the

2 year study, data will be collected in 65 patient blocks (from 6 centres: approx 11 patients per centre

per data block). After each data collection block, adverse event episodes that were noted (+ or
Treatment occurrences (Rx)) will be archived and the raw data for those event lists passed to a
clinical panel for independent scoring. Based upon accuracy statistics, the Bayesian Advanced

Neural Network (BANN) algorithms may be adjusted and the BANN re-trained before proceeding to
the next 65 patient block.

INTRODUCTION

1.The non-surgical management of patients with traumatic brain injury remains the detection
and prevention of secondary insults such as arterial hypotension during their acute
management in intensive care.

2. Application of !Pattern Recognition” analysis methods to physiological time-series has
shown to be useful in the detection of patient instability and prediction of patients requiring
transfer to intensive care [1].

3. The IAVERT-IT" consortium was formed to assess the feasibility of using physiological time-
series data from the BrainlT database [2] to train a Bayesian neural network to predict arterial
hypotension.
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Figure 4 below is a screen shot of the AVERT-IT data collection tool which will support collection of
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medical datasets [5].

5. We report on early training results (sensitivity & specificity) from using a selection of time-
series signals and their derived functions over a series of time-windows obtained before
hypotension events occurred.

6. We also report on progress developing an IT infrastructure enabling prospective assessment
of the AVERT-IT technology in live data collected in quasi-real time from six neuro-intensive care
centres across Europe.

METHODS

Figure 1 below shows the definition of arterial hypotension used to define 2000 hypotension
adverse events used for neural network training identified from the BrainlT database. A
hypotension event starts when either the systolic blood pressure (BPs) or the mean blood pressure
(BPm) falls below thresholds of 90 and 70 mmHg respectively for 5 consecutive minutes or longer
(hold-down time). Similarly, a hypotension event has ended only after rising above thresholds for a
similar length of time.
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Figure 5 below is a diagrammatic representation of the Grid model (NeSC) for collection of data from
the 6 BrainlT centres during the clinical trial phase of the study. Grid middleware systems integrate
o data from local bedside monitoring, hospital databases and research data collection tools and
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pro-o-o-oo— archive data to a local secure server situated behind hospital fire walls. Once every 6 hours,
90 A\ 7 archived data is anonymised and pushed up to the trial coordinating centre in Glasgow where trial
A B c D monitoring software enables remote tracking of adherence of management to trial protocols.
Network Connecting N Centres....
Hospital or Centre n of N mi" i
BPm Hospital 0 Im:get
Database (s) Monitoring
70 Tool used by g Used by
TUNree. By ITU Staff
e s e e ‘ GRID - “Data ConversionMapping Technology" ‘
| | | |
[ 1 [ | *
Event Clear ‘ GRID—*“Role Based Secure Access Technology” ‘
Holddown Holddown
b
Figure 1
Figure 2 below shows graphically how the neural network input nodes map to physiological time P"wlsld
series summary measure chosen from fixed data windows. In this example, a hypotension event S
was known to occur at 16:00. Three hour long windows preceding the prediction window are

chosen and a range of summary measures are calculated from each window to form inputs to the
neural ni rk.
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S CONCLUSION
/\ 1. Bayesian neural network models built upon simple sets of clinical data and physiological time
Output series data can predict a proportion of arterial hypotension adverse events in patients with traumatic
braininjury.
Yes N . . . . . . .
No 2. Detection of even just 1 in 3 hypotensive events is potentially clinically useful provided the false
positive rate can be kept acceptably low.
3. The forth-coming clinical trial phase will focus on accurate recording of concurrent medical
treatments for hypotension which will be key to developing improved sensitivity and specificity of
the neural network model.

4. The AVERT-IT Grid middleware infrastructure providing secure remote 6 hourly access to multi-
centre hospital datasets will provide a unique research environment for tracking of AVERT-IT
technology performance inlive clinical data.

5. The ability to remotely monitor concurrent medical management in response to medical device
warnings will enable more effective clinical trials of medical devices such as the AVERT-IT
technology.
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