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EXECUTIVE SUMMARY

EurValve is developing a clinically-compliant Decision Support System to support healthcare
professionals in the management of Valvular Heart Disease. The system will be designed also
to assist the clinician in communication with the patient, enabling the easy description of the
consequences of the disease, the prognosis, and the treatment options.

The Data Management infrastructure for EurValve encompasses Data Hosting and Data
Collection. Data Hosting will use the technology stack developed as part of the VPH-Share
project, and is discussed in Deliverables D2.1 and D2.2. This includes tools for extraction and
transformation of clinical data from a wide variety of electronic systems and its hosting in a
web based platform for access by the scientific researchers and their computational
processes. These tools have been extensively tested on a large number of projects and, as
partner Sheffield Teaching Hospitals (STHFT) played a key role in development, this will
provide a reliable and extensible platform for researchers.

Data Collection involves the clinical trial centres using two systems within the hospital
premises, one for medical images, the other for alphanumeric information.

e Imaging data is selected, anonymised and uploaded using a well-established clinical
image management tool ‘TrialConnect’, authored by Deutsche Telekom.

e Alphanumeric data is entered and selected, anonymised and uploaded using a system
authored by STHFT and in widespread use in Sheffield. A module has been specifically
developed for use in the EurValve project.

Informal training has taken place across all centres during the development of the data

collection platforms. A formal dedicated training session that explored the totality of the
processes for both systems took place on Friday 23" September 2016.
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1 INTRODUCTION

The EurValve project includes a full clinical trial involving three clinical centres, Berlin,
Eindhoven and Sheffield, each enrolling 40 patients requiring heart valve replacement. The
clinical data obtained will inform several aspects of the project, including the machine
learning processes and the construction of the central modelling mechanism.

Clinical data collection involves the clinical trial centres using two systems within the hospital
premises, one for medical images, the other for alphanumeric information.

e Imaging data is selected, anonymised and uploaded using a well-established clinical
image management tool ‘TrialConnect’, authored by Deutsche Telekom.

e Alphanumeric data is entered and selected, anonymised and uploaded using a system
authored by STHFT and in widespread use in Sheffield. A module has been specifically
developed for use in the EurValve project.

Informal training has taken place across all centres during the development of the data
collection platforms, and a formal dedicated training session that explored the totality of the
processes for both systems took place on Friday 23" September 2016.

Development of the data collection mechanisms has involved close cooperation between
DHZW and STHFT, to identify the requirements and construct systems tailored to the needs
of the project. This has involved:

e System specification

e System construction

e System trial and evaluation

e Trial environment and eCRF establishment

e Introductory involvement of data personnel across all clinical partners

e Formal training session

e Continuing end-user support

e Mediation of support and update requests and project-specific adaptations

This Deliverable documents the information conveyed during the formal training session, and

serves to confirm that each clinical centre is equipped to meet the data provision
requirements of the project.
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2 BACKGROUND TO DATA COLLECTION

EurValve brings together a set of technologies that are now well-established within the in
silico medicine community, and which will be combined and uniquely configured into a
tailored mechanism focused on heart valve treatment optimisation.

The EurValve project is a logical sequence of four overlapping product-related activities in
which - against a backdrop of secure data storage (WP2) - a set of data processing and
modelling tools is assembled (WP3), the digital patient definition is created and employed
(WP4), the novel clinical decision support system is developed (WP5), and the resulting
system is evaluated on a patient cohort (WP6). The project’s parallel exploitation strand
(WP7) ensures that the opportunities for the resulting integrated system are maximised.

The EurValve clinical trial follows the progress of patients receiving surgery for the
replacement of one of their heart valves, aortic or mitral, and the data obtained from the
study will be compared with the predictions obtained from the EurValve simulation. Collected
data is in the form of medical images and a comprehensive set of alphanumerical information
from the patient’s clinical record. The EurValve data collection design process has ensured
that all data items relevant to the project’s intended maximal use of data are allowed for.

2.1 Clinical Data Systems - Imaging

T . VAR - T EE———
DEUTSCHES HERZZENTRUM BERLIN® e

Welcome Trial Connect

User Name

Password

Sign In

&, Create Account \g) Forgot Password

Figure 1 Trial Connect Home Page Figure 2 Trial Connect Log in page

An infrastructure technology (Trial Connect, Telekom Healthcare Solutions) has been
developed and successfully integrated into former and current EU projects (e.g. Cardioproof;
ESOPE). This technology allows the pseudonymisation, upload, and web based management
of medical DICOM images in conjunction with relevant clinical information into a study
database. It also includes a basic electronic Case Report Form (eCRF). For parametric data
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necessary for the implementation of the models a second platform (ArQ) is used, hosted at
the University of Sheffield.

Trial Connect is designed for research teams at universities, hospitals as well as contract
research institutes and the pharmaceutical industry that need to manage scientific data cost-
and time-efficiently, site-independently, and sustainably. What users get is an end-to-end tool
environment in which they can work on studies across their entire life cycle and with a wide
range of interfaces.

The process chain extends from setting up new studies, sequence control and project
communication to evaluating and analysing image data by means of innovative web
technologies. Trial Connect uses Telekom’s data centres that fully comply with German data
protection standards. So these certificated data centres provide a trustworthy and reasonably
priced environment in which to archive data and facilitate a wide range of data reuse.

The platform will be used for all prospective clinical study data acquired in EurValve. It will
allow to access and process images using in part web-based tools providing seamless data
integration into a modelling workflow (combined web image and clinical data management
system). We expect its adoption in EurValve to be of value as it provides an established
technology at a key infrastructural level of the clinical trial.

The details of the interactions with the TrialConnect software that were featured in the formal
training session are documented in Annex 1.
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2.2 Clinical Data Systems - Alphanumeric

Ioix] —loix]
Rl '\l. IS e '\‘ s
/R /R
Sheffield Teaching Hospitals m Sheffield Teaching Hospitals m
Enterprise Service Enterprise Service
c| <
Il CredentialPrompt ﬂ # Q@ Dani's stuff |
® Q Empty DB
Usemame [usemame @ Q EU Project Time Sheets
=-Q EurValve Database
Password Iooooooooooooo & Administrator
3
l'—'l ©-Q Multisim
OK Cancel I #-Q Sheffielld MND Database Demo
.I #-@ Snhinx- ArQ ZJ
Login I Cancel I Login Cancel I
4 /4
Figure 3 ArQ Login screen Figure 4 ArQ User Categorisation

Sheffield’s ArQ clinical data collection system has been developed by a UK National Health
Service team of IT experts to meet exactly the needs of clinical data capture in a hospital
environment.

ArQ is a clinical database engine that supports both research activities and clinical service
provision by allowing rapid deployment of bespoke data collection/management tools. The
software is able to integrate with key existing systems, including laboratory results services
and clinic lists and brings added value to routine clinical data with advanced information
management. Search facilities are provided that lets users run complex queries and export
results into numerous formats for further analysis.

The platform will be used for all prospective clinical study data acquired in EurValve. It will
allow users to access and process alphanumeric data, providing seamless data integration into

a modelling workflow (a combined web image and clinical data management system).

The details of the interactions with the ArQ software that were featured in the formal training
session are documented in Annex 2.
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3 FORMAL TRAINING

Training in the Trial Connect and ArQ systems was arranged for the relevant partners in
September 2016. The training was hosted in an interactive online system called TeamViewer,
(https://www.teamviewer.com/en/download/windows/).

Registration for Trial Connect was required at: https://dhzb.trialconnect.de/ before the
teaching session. Activation of the accounts then took place. Each clinical site had prepared
some exported DICOM data so that it could be ensured that the system was operating
correctly at all sites. Anonymisation of the uploaded DICOM images is an in-built feature of
the TrialConnect system.

Registration for ArQ was also required before the teaching session. Activation of the accounts
then took place. Each clinical site had prepared some dummy clinical data so that hands-on
experience of the platform was possible.

The full details of the training processes conducted during the EurValve formal training
session are documented in Annex 1 and Annex 2, and the participants across the three clinical
sites are identified in Annex 3.

The training process took place over a 120-minute session and users had the opportunity to
examine each aspect of the processes in detail and to interact with the experts for each
system to confirm aspects of the processes. Online data is also available for both systems, as
a permanent resource for existing users to refresh their understanding and for new users to
acquire the necessary skills. At each clinical site, live data provision will only be permitted
after local determination of acceptability, and procedures for data audit are in place.
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4 CONCLUSION

Representatives from all sites where clinical data is generated participated in the video
conference. Patient imaging data (echocardiography, MRI and CT) were uploaded live from
DHZB. All the data collection process and the respective tools needed in the data collection
process were introduced and discussed.

All clinical sites will upload further sample imaging and alphanumeric data sets within the next
weeks to ensure the platform will be capable of handling all types of data sources needed
within the project.

After the test phase is complete the TrialConnect environment will be switched to a
‘production” mode that meets all the criteria for the clinical study, including
pseudonymisation, audit trails and digital signatures.
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ANNEX 1: TRIALCONNECT TRAINING INSTRUCTIONS

A tutorial video is available, and can be accessed at any time:
https://www.dropbox.com/s/8j9kpnuus46wliy/TrialConnectimageUpload2.wmv?d|=0

Routine operation of the TrialConnect system is documented below, and begins with the user
visiting the DHZB TrialConnect home page:

A P —
e i s— - "
" s A
] Tl AL e
Nk -,
DEUT ES HERZZENTRUM BERLIN" e

Welcome Trial Connect

User Name

Password

Sign In |

& Create Account |l Forgot Password

Trial Connect Home Page Trial Connect Log in page

1. Once logged into the TrialConnect system, click on the

“Documents” Button: E

2. Click in “Enrol Subject” button in the upper left corner the

. Subject
browser window:

Page 12 of 24



https://www.dropbox.com/s/8j9kpnuus46w1iy/TrialConnectImageUpload2.wmv?dl=0

H2020 PHC-30-2015 689617
WP Data Collection and Sharing Infrastructure
D2.3 Data Management Software Deployment Training
Workshop and Report
Version:1v3
Date: 30-Sep-16

3. The “Subject Enrolment” Panel will appear and a basic set of information is accessible or
can be entered, including the Identification number “PID”, and the Gender. Click the
“Save” button after any changes:

Subject Enroliment. ® |

Subject Enrollment

First Name |,

Last Name

—> Date of Birth *

= PID° [

Study Site | Deutsche Herzzentrum Berlin v

]

Arm

A —>Gender” OFemale

Save Cancel

4. To be able to upload images it is necessary to change the status of the visit for which the
images need to be uploaded. To do so it is necessary to click on the visit then click the
“Open CRF” button (and note that only one visit can be selected in order to edit the CRF,
since the CRF is relative to each visit). Then continue to the next step:

EURValve | | subject
‘ o ‘ o “'Am ez ‘ i | Visit Rel. Time Attached Documents c CRFs Status ‘ |
| )
. | | ‘
| |Enroted | DHZB 2 | Al Subjects | F | 57 | 3 Pre-OpEcho 0 on ' :
|Envolled | test1 AN Subjects | M 17
) Pre-Op MRT 3 o — ‘ !
l A l;re@g cr o iy, a i
st capturing
Data
9 Post-Op Echo 7d (] oo 'y
) Post-Op MRT 7d 0 00 L) ‘ ‘ f J
) Post-0pCT 7d 0 0 o ‘ N
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5. Since in EurValve the eCRFs are not embedded in TrialConnect, the CRF Panel is blank.
However, to activate this patient visit it is still necessary to click on the “Postpone” button.
Only then will it be possible to upload images:

CRF - EURValve | test1 | Pre-Op CT

@ Signatures

first capturing

(o
mkﬂ.’hen every datapoint has been checked, the eCRF is ready to be signed.

Validate | Sign | Postpone Cancel |

It is only necessary to do this process once per patient (not for all the visits where images will
be uploaded).

6. Click on the “Upload ‘Document” button at the bottom-left of the window, which should
be available:
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7. The “Upload Documents” panel will open and the “Comfort Upload” button should now
be clicked:

Upload documents EURValve | DHZB_2

Subject: DHZB_2

Please make sure to select the correct visit before selecting files for upload |
Pre-Op Echo ¥

Dateien auswahlen | Keine ausgewahlt

ﬁ Please notice that a big amount of data could cause problems with yvour webbrowser and the
upload process.

Close | Comfort Upload

e

8. A lava file will be downloaded; save and open this:

b v o

| & TrialConnectUpload ..jnlp "
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9. Now on this screen choose the Visit to which the images should be allocated, and then the
directory and files should also be selected. Alternatively, it is possible to drag-and-drop
the folder/files to be uploaded onto the relevant location. When the upload is finished the
“Confirm” button can be pressed (and if the button is not clicked within 1 minute, the

upload will be auto-confirmed):

# ' TrialConnect UploadClient (U) L=

Study: EURValve
Subject: DHZB_2

lease make sure to select the correct visit

Pre-Op MRT efore selecting files for upload !

v
=M ES
_71’L

Visit Status

If you click cancel, all uploads are canceled, no matter if they are in progress or finished.
Finished Uploads will be auto confirmed after 1 minute.

Close

The images will be then uploaded.
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10.In some cases, typically for echocardiography images, TrialConnect automatically
aggregates several images or image-sequences into one set. If required, this can be
corrected by selecting the aggregated image sequence and pressing the “Split selected

document” button:

EURValve

visit Rel. Time Attached Documents.

k Status | PID Am

A Gender

CompletedTotal CRFs

Status

Regis_.. | 195507032016 Al_Subjects | F

3 PreOpEcho 31 on

Al_Subjects | F first capturing

3 Enrolled | DHZB 2
ooz | sercs 4|
Enrolled | test! A Subjects | M

3 Envolled | t3234 AILSubjests | M

Echocardiography-NS5 (Philips)
Echacardiography-NS5 (Philps)

Echocardiography-NS5 (Philps)
Echocardiography-NS5 (Philips)

D om Sercs [T

Echocardiography-NS5 (Philips)
Echoc ardiography-N5 (Philips)

_ Do seres [N

|| Echocardiography-NS (Phiips)
) Echocardiography-NS (Phiips)
| Dicom Series. INNEETNNNE

Echocardiography-N5 (Philips)

‘} Echoc ardiography-N5 (Philips)

Dom Seres TG

Echoc ardiography-NS5 (Philips)
Echocardiography-NS (Philips)

Echocardiography-NS5 (Phiips)
Echocardiography-N5 (Philips)

Echocardiography-N5 (Philips)
Echocardiograpt

Echocardiography-NS (Philips)

#. Echocardiography-N5 (Philps)

Do Serce. TN ©

Echocardiography-N5 (Phiips)
Echecardiography-NS (Philips)

Do Sercs [T O

Echocardiography-N5 (Phiips)

+#  Echocardiography-N5 (Phiips)

Do Sere. TN ©

Echocardiography-NS (Philips)

Echocardiography-N5 (Philis)

Echocardiography-NS (Philips)

o Sercs [

Echocardiography-NS (Phiips)

Do Sercs [ @

Echocardiography
Echocardiography-NS (Philips)

Do Seis [

Subject
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ANNEX 2: ARQ TRAINING INSTRUCTIONS AND CONFIGURATION

¥ ArQ System Selector

Sheffield Teaching Hospitals m
WS Fonundation Trust

Enterprise Service

Bl CredentialPrompt

Usemame |usemame

Pm'd I.............

[ox 1|

Cancel |

=lolx]

<
F

=)

[toon ]

Cancel |

4

' ArQ System Selector

Sheffield Teaching Hospitals [{T153

Enterprise Service

=lolx]

el

Dani's stuff

Empty DB

EU Project Time Sheets
EurValve Database

& Administrator

3

®-Q Multisim

#-Q Sheffielld MND Database Demo
#-Q Snhinx-ArQ

-3

o+

=Q
=-Q
= Q
=Q

ArQ Login process

ArQ operates as a Windows executable, obtained by download from a location identified

during the user registration process.

The executable connects to a remote server, and a login for the system must be obtained through

the application process which was distributed through the Project Management Office.

To obtain an account on the system the following information must be submitted:

Forename

Surname

Partner/institution short name
Preferred username

Mobile phone number (Used to send your password via SMS)

User requests will be verified with the partner Principal Investigator.

Users logging in to ArQ will see only the systems that their role allows and, for most users in
EurValve, it is likely this will be only the EurValve system. Users with responsibilities in other
research projects may see additional selections.
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1. Once logged in, users need to either search for an existing subject, or register a new one
with their primary identifier. It is not possible to register the same subject twice.

Patent Sy 10 [] Enter o sersch ail

Predefined sesrches <] _Advenced | Clear | Search

‘Sting value

Patient Study ID
Search for existing subjects [y

odTesi00!

Cesr | Cancel | Create

Register new subject

=lolx]
@@

Transfers () B& Delete 3 Close | New Record |4

ArQ search or subject registration
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2. The first page captures basic phenotypical information. It also displays, in a read only
display, the medications the subject is currently receiving and a panel for the list of visits
or events the subject has experienced. The “Patient visit” list is the entry point to the
majority of the data collection and an existing visit can be accessed, or a new one created.

=10ix|
Search B - aa O Transfers £) & Delete 3 Close | NewRecord 4
&®) [ —
R Patient Study 1D [63234 Dete of Birth [[7Dec1971
Eurvave
Port Sy Foct e > Cabact Sammaer [e=][=]
Pabers Summary |
Patient Visits
Patient Study ID [63234 Dais [Type I
05 May 2016 Pro-op
Date of bth [03-Apr-2008 == 01 Jun 2016 Postop
09 Aug 2016 Pre-op
Gender |Male -
Collection Site [STH =]
Height (em) [180
Smoker status [Ex-smoker (stopped < 1 year) 5
Alcohol Use | 226 units per week -
_tiow |
Pregnancy r
Modications kst
[Fe= R enlbenesch I Show discontinued
Medcaton Total Dose | Unts | Frequency St Date. Step Date.
Paracetamol-cafiene 450mg/25mg tablet 4 mg |/ day 1102016 Ducortrne
Oral s § ™y |/ day 1102016 Dot
Pack st aops |aney 1302016 Ducorsue
Pocks g |asey 13342016 | Decortrue.
Enalagi malests g ablt v [3/dm |05k [

Patient level Screen

3. The tab shown below is the primary configuration screen for the subject visit. By selecting
any of the check box options in the Dashboard group the classes of information to be
collected during this event can be configured. As options are selected, so more of the data
collection tabs across the top of the display become visible. This ensures that attention is
focused on only those data relevant for this particular patient visit.

Eirvab Databosa - Arq Databers i)
seach - @m0 rarsters {) 8 & oeete 3 Cisse || newReczed g,
@)
o) Patient Study ID |E3234 Date of Barth E"Pl 2008
v
e ot 7 Et S 5 o> Can
5 et [e[=]
pp—
Mo Tare st | Wecaior | sk i | Doyresi] Py ewsares | Lo | Echo ] 1| WA | Colferimssnn | Oyersbon Foromeies |
Ducrose Dataset Dashboard
Patedingea esares
e Visit Data Dashboard
Bz T
o Daraset Date 15 May- Selact pages tinclude in this patient visit
]
Carmtion Dotmset Type [P 5] tote &

MRI
Clinical Measurements

Echo ¥
Height 180

£0G + Waik
wisight (kg) [50
N Meds 3 Pre-op Blaoods
E T T p—p—
Relavant Disgrosis
2) T

aR

Press in caleulste BSABM _Get BSA { BMI armor [18090

Lung Funetion &

Cathenersation

Page 20 of 24



H2020 PHC-30-2015 689617
WP Data Collection and Sharing Infrastructure
D2.3 Data Management Software Deployment Training
Workshop and Report
Version:1v3

Date: 30-Sep-16

From this page there are a possible 10 further data collection pages available. Below we show
two further examples of pages with specific functionality that assists data entry for users.

4. Below, the Physiology Measures screen shows examples of auto calculation controls. A
good example is the “Tiffencau Index” which currently has a ‘failed’ state because the two
parameters above it contain no data. Not so obvious is the “Mean arterial BP” field which
contains a value, but in fact this is an automatic calculation based on the two values above,
and which has succeeded. Also to be noted is that these values are not simply evaluated on
demand they are stored in the database and available for query by the research teams.

B8 Eurvalve Database - ArQ Database

Search 88 - a@m O Transfers €3 B &

=lalx|

Delete [3 Close [ ] New Record [

@\9.(&
A P = ]
i \ atient Study 1D [k3234 Date of Birth [13-Apr2008 15

Foot labie >> Palierl Summery = Dotsel »» Physiological Measures

Dataset dashboard | Medications | Risk factors | Diagnosis ~Physiological Measures | Labs | Echo | CT | MRI | Catherterisation | Operation Parameters

Physiological Measures

6 Minute Walk
BP

Arterial blood pressure systolic (mmHg) [120 Walking distance
Arterial blood pressure diastolic (mmHg) [5 Heart rate
Mean arterial BP (mmHg) [96.667 MAP=Pdizs +1/3({Psys Pdias) Blood pressura

Lung Function
Forced inspiratory Vital Capacity (mL) [
Forced Expiratory 1sec Volume (mL) [
Tifteneau Index |IGOIIIN - 100°FEVi /R

ECG

Sinus thythm [Yes =
Conduction branch block bbb =
Conduction AV block [AVBlla ~

Heart rate (beatsfmin

)

QRS Time (msec)
QT time (msec)

)

11

QTe Time (ms

Auto calculation fields

Page 21 of 24



H2020 PHC-30-2015 689617
WP Data Collection and Sharing Infrastructure
D2.3 Data Management Software Deployment Training
Workshop and Report
Version:1v3
Date: 30-Sep-16

5. The second feature of interest in the system is the live search facilities to add clinically
coded information. This feature is used to capture both medications data and “Other
diagnoses”, shown below. Both use the SNOMED ontology services hosted in Sheffield to
find and select the correct items from the list.

Within the system, medications and diagnoses have very similar data models: items of
known interest have specific database fields (true or false) plus a list of other items which
are not known to be significant a priori. This gives the consumers of the data (researchers)
a much easier mechanism for querying the data given that the majority of their interest will
include the data items, but also allows new insights to be generated by the more complex
machine-learning approaches by exposing high quality coded items for analysis.

B Eurvalve Database - ArQ Database (Hot Responding) (=3}
Search 8 ~ am O Transfers () B Delete [ Close [ ] MewRecord [
“'i‘w‘;-»h Patient Study ID [(k3234 Date of Birth [03-Apr-2008 o
EurValven’
El- Patiert Summary Foot table >> Patient Summary »> Dafzset >> Diagnosis
S Dotont
Dataset dashboard
’s‘ei‘fa‘ﬁ“m Dataset dashboard | Medications | Risk factors | Diagnosis | Physiological Measures | Lebs | Echo | CT | MRI | Catherterisation | Operation Parameters |
ok factors
Disgrosis Main Diagnoses _Co-morbidities
Physiclogical Measure:
Labs
Echo ASII ¥ - Details - Aortic Stenosis ¥ - Details -
T
MRI Hypercholesterinemia, (fam.) 7 Aortic Regurgitation [
Catherterisati

0pemiansP;2maem Gastritis [ Mival Stencsis ¥ -Detaits-[
Hysterectomy 1990 [~ Mitral Regurgitation [~
Ovarectomy 2010 I Tricuspid Stenosis [~
Coronary Heart Disease [~ Tricuspid Regurgitation [~

slp Myocardial Infarction I~

sip CPR [0 Diagnosis list Other Di .
7, Other Diagnosis
s/p Syncope I neure Double cick flem to select ™ Show discontinued
Pumonary Hypertension - Motor neuron disease
Neuroma of amputation stump
coPD Subluxation stenosis of neural canal

Osseous stenosis of neural canal
Centrally acting and adrenergic-neuron-blocking agents. not elsewhere classified

Subluxation stenosis of

Chronic Renal Insufficiency ™

al canal. Head region
Aortic Aneurysm [~

slp Stroke ™

spTIA T

Carotid Artery Disease [
Peripheral Vascular Disease [
Insulin Dependent Diabetes [~
Hyperurikemia [~

Dyslipoproteinemia ™

Subluxation stenosis of neural canal. Sacral region
Subluxation stenosis of neural canal. Pelvic region
Osseous stenosis of neural canal. Head region
Osseous stenosis of neural canal. Cenvical region
Osseous st tenosis of fneural canal. Thoracic re gion
Osseous stenosis of neural canal. Lumbar region

Live search data entry for Diagnosis and Medication entry
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ANNEX 3: TRAINING PARTICIPANTS

Those involved in the training are listed in the table below.

Catharina Hospital Nelly Lumens
Catharina Hospital Pim Tonino
Catharina Hospital Jo Zelis

German Heart Institute Berlin Joao Filipe Fernandes
German Heart Institute Berlin Marcus Kelm
German Heart Institute Berlin Titus Kiithne
German Heart Institute Berlin Alexander Meyer
Sheffield Teaching Hospitals NHS Foundation Trust Steven Wood
University of Sheffield Karen El-Arifi
University of Sheffield Patricia Lawford
University of Sheffield Keith McCormack
University of Sheffield Paul Morris

Table 1: Training Participants
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List of Key Words/Abbreviations

AV Aortic valve

BMI Body Mass Index

BSA Body Surface Area

CABG Coronary artery bypass grafting

CCS Canadian Cardiovascular Society grading of Angina
CFD Computational fluid dynamics

COPD Chronic obstructive pulmonary disease
CcT Computed Tomography

DICOM Digital Imaging and Communications in Medicine Standard
dPmax Max Pressure Drop

dPmean Mean Pressure Drop

DSS Decision Support System

eCRF electronic case report forms

ED End diastole

EF Ejection fraction

ES End systole

FS Fractional shortening

ICD International classification of disease
JSON Javascript object notation

LA Left atrium

LV Left ventricle

LVEDD Left ventricle end diastolic diameter
LVOT Left ventricular outflow tract

LVPWD Left ventricle posterior wall diameter
ML Machine learning

MR Magnetic resonance

MR(1) Magnetic Resonance (Imaging)

MV Mitral valve

NYHA New York Heart Association Heart Failure Classification
PM Project month

ROM Reduced order modelling

RV Right ventricle

s/p status post

STL Stereolithography

STS Society of Thoracic Surgeons Risk Score
TAVI Transcatheter aortic valve implantation
TEE Trans-oesophageal echocardiography
TTE Trans-thorax echocardiography

VHD Valvular heart disease

WP Workpackage
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