CASE STUDY

ARIDHIA, NHS AND ACADEMIC COLLABORATION
ASSESSES IMPACT OF DATA MODELLING ON
REAL-TIME TRAUMATIC BRAIN INJURY MONITORING
A pilot programme involving NHS Greater Glasgow and Clyde and the University of Glasgow IDEAS
collaboration used Aridhia’s data modelling and analytics expertise to investigate real-time data in
patients with traumatic brain injuries.

Working with anonymised data from patients in the Neuro-

THE BACKGROUND

Intensive Care Unit (Neuro-ICU) at the Institute of Neurological
Sciences, New South Glasgow University Hospital, the collaboration

Traumatic Brain Injury (TBI) is a growing public health problem

aimed to improve the downsampling of high-frequency patient data

worldwide. The World Health Organisation predicts that TBI

which will allow, in the future, additional clinical algorithms to be

will become a major cause of death and disability by 2020. Many

applied which will inform clinical decision making and ultimately

survivors have serious and long-term morbidity, placing a

improve clinical practice.
the yearly cost of managing TBI exceeds 100 billion euros and
The pilot saw Aridhia’s data science team using the high

with incidence

computing power of the AnalytiXagility data science platform

rates on the rise,
it is imperative

downsample the data, and ultimately shorten the time taken to

that innovative

process the original data sample from 16 hours to 48 minutes.

approaches to
the collection
and analysis of

two years was awarded by Innovate UK in late 2014. This expanded

patient data are

project, named CHART-ADAPT, will build on the pilot, using the

used to deliver

improved algorithm and processing time to deliver a platform

improvements in the

capable of implementing algorithms in clinical practice. It will also

diagnosis, planning

deliver an AnalytiXagility ‘app’ which will be used at the bedside to

and assessment of

allow clinicians to control and run algorithms; the output of which

clinical treatment.

will help to inform the best course of care for patients.

THE CLIENT

THE
CHALLENGE

The IDEAS research group is a collaborative, multidisciplinary

Patients who are cared for in NHS Greater Glasgow and Clyde’s

team of researchers and clinicians from NHS Greater Glasgow and

Neuro Intensive Care Unit (Neuro ICU) have their vital signs

Clyde’s Department of Clinical Physics and Bioengineering and from

(e.g. blood pressure, heart rate, blood oxygenation level, etc.)

the School of Medicine, University of Glasgow. The group works on

monitored on a 24 hour basis. Physiological monitoring equipment

a range of research projects using clinical data. Led by Dr Laura

captures data in waveform quality and is capable of collecting and

Moss, an R&D Healthcare Computer Scientist, the team includes Dr

outputting data at high sampling rates (e.g. 500 Hz) across a number

Martin Shaw,Principal Clinical Physicist and Dr Ian Piper, Principal

of vital channels.

Healthcare Scientist.

ARIDHIA, NHS AND ACADEMIC COLLABORATION ASSESSES IMPACT OF DATA
MODELLING ON REAL-TIME TRAUMATIC BRAIN INJURY MONITORING
Linking the physiological data to lower frequency clinical data that

THE BENEFITS

is captured in parallel allows clinical events to be modelled in the
waveform component, the analysis of which can identify features

By employing
advanced data

clinical events. To enable these models to be used in clinical practice,

processing

the rate of sampled raw physiological patient data sometimes has

techniques designed

to be reduced (known as downsampling). However, due to computer

to determine the

equipment limitations, algorithms that perform downsampling are

optimal section

prohibitively slow.

size from the data
sample, reduce

THE REQUIREMENT

the number of
iterations of the

The IDEAS group wanted to investigate ways to swiftly translate

algorithm, and

physiological and clinical data modelling into clinical practice.

exploit the multiple

They had developed a down-sampling algorithm using the R

processor cores

statistical package that performs peak-to-peak waveform signal

available in the

processing on Neuro ICU data. However, running the algorithm on

AnalytiXagility platform by running

a sample of data for a single patient collected over a 12 day period

the algorithm in parallel, the team was

took 16 hours to process. Clearly, this is an unrealistic timescale for

successful in reducing the time taken to

researchers who need to tune an algorithm or develop and compare

process the original data sample from 16

16 HOURS

hours to 48 minutes.
a clinical setting it would not be capable of providing clinicians with

to

meaningful insights that could inform treatment decisions in a

This success can be attributed largely

timely fashion.

to the multidisciplinary aspect of the
collaboration between NHS Greater

There was a need, therefore, to reduce the time taken to down-

Glasgow & Clyde’s IDEAS group and

sample patient data so that data collected at the bedside can be used

Aridhia’s data science team.

48 MINUTES

to inform the medical response to TBI at the bedside.

THE NEXT PHASE
THE SOLUTION
The success of the pilot study has led to further funding being
In early 2014, Aridhia and IDEAS agreed to work in collaboration on

awarded by Innovate UK in order to expand the progress and

a three-month pilot study to re-engineer the existing downsampling

translate the work done with Neuro-ICU waveform data into a

algorithm and explore methods to exploit parallel compute-and-

real-time clinical setting.

data-storage in a small cluster. A sample of ‘vital signs’ data,
collected from the Neuro ICU at the Institute of Neurological

This more detailed project – CHART-ADAPT – will see further

Sciences, New South Glasgow University Hospital, along with an

development of a data and analytics framework that will enable

existing algorithm, was deployed into Aridhia’s AnalytiXagility

clinical teams in Neuro ICU to run physiological algorithms on

data science platform and safe haven. These time series data were
collected across seven channels, spanning over 470 million rows.

the traditional barriers of translating research into services.

Approaching the problem in three steps, the collaborative team

By exploiting clinical data in a real healthcare setting, it is hoped
that clinicians will be able to make treatment decisions earlier,

second, the data storage model and, third, parallel computation

leading, through reduced length of hospital stay and in-hospital

of the algorithm.

If you require more information please call the specialist team on +44 131 560 1470
or visit www.aridhia.com

