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Clinical Scenario: Atherosclerosis – 
Acute Coronary Syndrome 

Now
Mr Johal presented to A&E with severe central chest pain 
radiating down his arms. He had several risk factors for 
coronary heart disease: hypertension, hypercholesterolaemia 
and a family history of coronary artery disease. He had been 
diagnosed with angina several years ago. His symptoms 
improved significantly after he had Percutaneous Coronary 
Intervention (PCI or ‘stents’) two years ago. However, the 
combination of the above risk factors with the nature of 
his severe pain made myocardial infarction the most likely 
diagnosis. An ECG confirmed the diagnosis. It demonstrated 
elevation of the ST segments in the parts which represent the 
front of the heart indicating that a major coronary artery had 
been blocked by a blood clot. The emergency primary PCI 
team were called in to perform an angiogram, they identified 
the blocked artery and stented it open. Good flow returned 
down the artery and the heart attack was aborted. Some more 
partial blockages were observed but we did not deal with these 
during the emergency procedure.

Mr Johal did well on the ward and made a good recovery.  
We prescribed him some more medications including 
clopidogrel which will help to keep the stent open. He was 
seen by the cardiac rehabilitation nurses and discharged two 
days later. 

What could happen in 2023
When Mr Johal arrived in A&E, several images of his heart were 
taken non-invasively. These were used to build a virtual model 
of his heart. This model provided a comprehensive evaluation 
of his heart function and the coronary arterial physiology. The 
modelling techniques demonstrated that the pumping action 
of the heart muscle was impaired in the same territory that the 
affected artery was blocked. It also suggested that nearly all the 
affected heart muscle was salvageable, this was excellent news 
and his stenting procedure was done immediately.

The stenting procedure was done after the cardiologist had 
used the virtual planning software. This software allows clinicians 
to plan treatment strategies virtually on a computer before 
performing for real. This ensures that the optimum number 
of stents are deployed. It also simulates the effect of stenting 
and helps guide doctors to place the best type of stent into 
the best location. The system computes risk of re-stenosis and 
acute clot blockage by simulation of deployment. The software 
also predicted the significance of other diseased coronary 
arterial segments and guided the operator to attend only to the 
clinically relevant lesions.

Further Information:
For the DISCIPULUS website and information on how to access 
the forum and wiki and to see the draft Roadmap please go to:  
www.digital-patient.net

Videos on the VPH initiative and the Digital Patient  
are available at:  
http://vph-institute.org/vph-videos

Contact names:
Dr Vanessa Diaz  
Project Coordinator  
University College London  
Email: v.diaz@ucl.ac.uk

Professor Pat Lawford 
University of Sheffield
Email: p.lawford@sheffield.ac.uk



The DISCIPULUS Project – A Roadmap for 
the Digital Patient (DP)

The project aims at the grand challenge of the ‘Digital VPH 
Patient,’ in particular, to produce a roadmap for its realisation. 

The research agenda will be directed by consultation 
and collaboration with the clinical, research and industrial 
communities. It is important in framing the necessary steps in the 
DP to decipher what it is that would be most useful and most 
trusted in the clinic, and what challenges can be foreseen. 

We would like you to help us to understand better the remaining 
critical steps needed to achieve the vision of making the Digital 
Patient a reality. What is needed for clinicians to accept such 
predictive models and for them to become embedded within 
clinical workflows at key decision-making points.

Clinical scenario: Osteoporotic fractures –  
Wrist fracture in a 65 year old woman 

A 65 year old female patient came to the emergency ward 
with a classic history of wrist fracture after a slip on an icy 
pavement. She is a non-smoker and fit and healthy. She has been 
menopausal since the age of 50 and has not had any HRT.  
Her anthropometric values were: weight 51 kg, height 1.60m, 
BMI 20 kg/m. 

Now
The fracture was set with a cast and the patient went home with 
an appointment for review at the fracture clinic and without any 
further prescription or recommendation.

In ten year’s time
“All of the patient’s activity data are automatically transmitted via 
her mobile phone using new m-health interoperability standards, 
to a secure on-line account. Here a Personal Health Forecasting 
(PHF) program continuously updates her health predictions and 
provides feedback, again via her mobile phone. The PHF system 
also monitors local weather forecasts using the GPS coordinates 
from her phone. This means that when she has to go out on an 
icy day the phone reminds her to put on the anti-slip footwear 
she was advised to buy on-line when her stability index started 
to decline. During her walk she slips, but the footwear helps 
her regain stability and a possible fracture is avoided. Her phone 
sensor records the quasi-fall, and recommends a new stability 
assessment. As a result, she is advised to sign on at a local Tai Chi 
class, which helps the elderly regain stability. Her nephews think 
that this is very amusing, and call her ‘Kung-Fu Granny’”.

Clinical Scenario: The diabetic girl

What could happen in ten year’s time
Karen is 7 years old. She contracted Diabetes 3 months before  
a holiday with her parents in the fishing and tourist village of 
Skagen – at the most northern tip of mainland Denmark. 

Her parents were a little reluctant to go on holiday since it would 
be “unknown territory” to navigate her disease in; however the 
Virtual Individual Diabetes Model (digital avatar) which is housed 
in her teddy bear has proven to have a high accuracy in providing 
decision advice and they have checked that the necessary 
infrastructure is present in Skagen. When Karen approaches a 
sign outside a restaurant, the sign reads a public profile in her 
digital avatar. It lowers to her height and displays the menu-
choices for diabetic children. Inside the restaurant the intelligent 
menu communicates with the avatar and cloud resources and 
suggest a menu, an insulin dose and a walk in the sand-dunes 
after the meal taking the loop times of actions of various types 
of carbohydrates in the meal, the insulin action profile, and 
the exercise into account using real data from the geographical 
surroundings and the actual weather. Walking in wet sand gives 
more exercise than walking in dry sand.

The menu computer also informs the kitchen about their 
customers’ needs, since the time for injection of the fast acting 
Insulin analogue should be synchronized with the time when 
the meal is served. All data and the blood glucose profiles are 
stored and used for “learning” by her avatar and for recall if 
similar situations should occur. An anonymized, but identifiable 
set of data is sent to the cloud-server. This can be used for 

research purpose and for optimizing the model framework. 
Other diabetics or their digital avatar may review the case based 
on similar characteristics in weight, age, insulin- and exercise-
sensitivity. 


