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1 Introduction

For EURECA, validation & evaluation does not refer only to software components but
also to processes such as clinical scenarios. The validation covers all aspects of the
process including the EURECA environment, any hardware that the environment uses,
interfaces to other systems, the users, training and documentation as well as the
management of the system and the validation itself after the system is put into use.

We intend to perform an extensive evaluation of the clinical services offered by the
infrastructure. The idea is that measurable parameters will be established in
cooperation with the responsible clinical partners (e.g. recruitment rate, the number of
SAE/SUSAR avoided etc.) for each clinical service offered within EURECA. Those
measurable parameters could be monitored for a time frame [x1, x2] where the
EURECA infrastructure is not used. Then, EURECA services could be used and the
same parameter would be monitored. In this way the real impact of the EURECA
infrastructure could be demonstrated. A simplified example of such a procedure is
shown in the following figure. However, due to lack of time this comparative, evaluation
approach cannot be followed.

The evaluation will be done by measuring the established parameters of each clinical
scenario.

A

Measurable
Parameter x

> time

x1 X2 ;3

Figure 1: Evaluation procedure for the clinical services offered by EURECA.

End-user evaluation of the EURECA infrastructure will be conducted through 15
selected scenarios covering the anticipated usage of the infrastructure, from
administration of the software components to specific clinical tests. The end users who
will participate at the evaluation phase will also fill in an evaluation form for each
EURECA component. The evaluation form will cover all the appropriate quality
characteristics from the product quality model of the ISO/IEC 25000 series.

At the evaluation phase different type of users, such as physicians, system developers
and patients will participate. Having such a diverse target group of evaluators, the
evaluation forms must be:

e simple

e accurate

e easy to understand (especially for non IT experts)

e non time consuming

¢ without loss of functionality/quality
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For that reason we translated the crucial sub-characteristics of software quality
measures into simple questions (in natural language). The evaluation form of EURECA
is a list of such questions where the evaluator will answer with a degree of satisfaction
with Likert scale. Likert scale is based on forced-choice questions, where a statement
is made and the respondent then indicates the degree of agreement or disagreement
with the statement on a 5 point scale. The Generic Evaluation Questionnaire consists
of two forms:
e The selected sub-characteristics, for the evaluation form of the EURECA

scenarios and components, and its translation into a simple question for the
end user can be found in the Generic Evaluation Questionnaire Form A in
deliverable D8.1.

e We also use the System Usability Scale (SUS) for global assessment of
systems usability. The SUS can be found at the Generic Evaluation
Questionnaire Form B in deliverable D8.1.

The evaluation process in EURECA takes the end-users (clinicians, bioinformaticians,
research nurses, data managers, epidemiologists) into its focus for testing the
developed tools and the integrated clinical scenarios.

1.1 Method

This deliverable reports on the evaluation and validation procedures for the EURECA
scenarios. Specifically, we first identify and report the status of the 15 clinical
scenarios identified in the requirement elicitation phase of the project [1] [2], shown
also in Table 1. This document describes the evaluation procedure to be followed for
each one of these clinical scenarios.

Table 1: The list of the clinical scenarios

EvLaIuation Scenario Development
eader leader
Personal medical information FORTH, FhG
recommender IAIS
N Data mining of consultation FhG IAIS
© Prediction of SAES/SUSARs Philips
- Automatic detection and reporting of ERG IBMT
SAEs/SUSARs
Microbiology SAE FhG IBMT
Contextualized overview VUA
LL Patient Diary & Long-term follow-up FORTH
é Hypothesis generation UOXF
- Outcome prediction UOXF
Diagnostic classifier UOXF
fan) Reporting episodes of febrile neutropenia 1JB
=2 Cancer registry and tumour bank reporting 1JB
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Update of guidelines VUA
Maastro Trial recruitment Philips
GBG Protocol feasibility Custodix

For each one of these scenarios, the objective of this deliverable is to establish the
procedures for answering the following question “Does the software do something of
sufficient value?”i.e. to demonstrate that the system has a positive benefit to its users.

To be able to answer such a question a number of parameters should be specified
first. To help in identifying and elaborating on these parameters a form has been
created to be filled for each clinical scenario, shown in Appendix A. The form foresees
several questions that should be answered for each scenario. These questions are
grouped in the following categories.

General Information: In this category the technical and the clinical evaluation
leader should be specified and a detailed description of each scenario should
be provided.

Setup Information: Then the location of the evaluation should be specified,
and the setup details. For example who will be the evaluators, how many of
them will be used, what will be the duration and the time plan of the evaluation.
Data Information: Apart from these, the data that will be used for the
evaluation of each scenario should be clearly specified. To get access to data
the CDP servers might need to be accessed and/or other prospective data as
well.

Evaluation Type: Then a key question is whether the evaluation will be a
“Proof of concept” or a full-fledged clinical evaluation.

o Proof of concept: In case of proof of concept evaluation, the specific
parameter that will be evaluated should be defined and the method for
evaluating it as well.

o Clinical Evaluation: In case of Clinical Evaluation, firstly the type
should be specified (sequential, parallel or retrospective) and then the
inclusion and exclusion criteria and the number of patients/clinicians
that will be used. The evaluation hypothesis and the control group
should be clearly defined and the appropriate metrics as well. Every
guantifiable feature of software and every quantifiable interaction of
software with its environment that correlates with a characteristic can be
established as a metric. Metrics can differ depending on the
environment and the different end user groups. The task will be to
produce values that are (1) formal enough to serve as a basis for
comparison amongst alternative methods under consideration; (2)
mappable to utility e.g., measuring the weight of some object of
evaluation should only happen, if it is clear how weight relates to utility.
Finally there should be clear assessment criteria to contribute to the
assessment of the quality of each scenario.

© EURECA <Public>
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The results of evaluation of the aforementioned scenarios will be presented at D8.5
Report on the evaluation and validation of the EURECA environment and services and
finally at D8.5 there will be also a report on the user workshops at the different clinical
sites.

1.2 Structure of the Deliverable

The remaining of this document is structured as follows: Chapter 2 to 16 reports the
evaluation procedures for each one of the aforementioned clinical scenarios. Then in
Chapter 17, we summarize the results of this deliverable and provide directions for our
next steps.

© EURECA <Public>
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2 Personal medical information recommender

The Personal Medical Information Recommender (PMIR) is a tool that allows clinicians
and patients to obtain objective information (e.g. treatments) about the patient/disease.
The Personal Medical Information Recommender is a web-based tool. UdS as the
evaluator at the Hospital for Paediatric Oncology and Haematology has access to this
tool via a secure website.

The Personal medical information recommender is developed by FORTH using
Indivohealth™. A patient or the treating physician wants to find relevant information or
literature about the medical situation of him/her or of one of his/her patients. Actual
data from the patient are presented in the patients’ EHR (Indivohealth™), which is
shown in Figure 2. John Smith is the fictive patient with his medical data stored in
Indivohealth™ used in the evaluation of the PMIR.

= (5] CHANGE PASSWORD % LOGOUT

Indivoheatth™ ror.sonn smitn

A\ Healthfeed .~ Inbox John S. Smith Mary +

Allergies List

=3 Alergies ALLERGIC REACTION SEVERITY TITLE MODIFY/DELETE
© Procedures Allergy to peanuts (disorder) Mild edit  delete

Allergic fungal sinusitis (disorder Mild edit  delete
il Labs - o : 2

Allergic granulomatosis angiitis Mild edit | delete
«. Drugs
@ Medications [add an allergy]
\, Problems [deleted allergies]
@ Recommender
~; ALGA-C

Contact

Ha, Sharing
A App Settings

Figure 2: EHR (Indivohealth™) of John Smith showing his allergies.

On the left side of the EHR (Indivohealth™) the different tools that the patient can use
are displayed, presenting specific health data, like allergies, procedures, patient’s
medication or lab data, etc. All kinds of health problems can be added to his EHR. He
can add, edit or delete them. In addition, he can use tools to analyse his data or check
interactions between drugs. He can fill in the ALGA questionnaire or send messages to
other people, including his physician. One further tool is the PMIR (Personal Medical
Information Recommender) that can be used by the patient or the treating physician.

In addition the patient can share his own health data with others in care networks
(Figure 3).
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A Healthfeed -/ Inbox John S. Smith Mary +

Sharing for John S. Smith

5 Allergies
et Your Indivo record contains care networks. A care network is a place for you to share some of your health information with a subset of individuals you select. For example, the *Family"
e care network is where you might invite your loved ones to view most of your health information, while the “Work" care network will include only people you work with and a much smaller
= subset of your health information.
Labs
i La Known accounts
«. Drugs
Oiveg 4 Add account (email
(@ Medications ratziminGics forth.gr
A\ Problems
4 Drag accounts to carenets to start sharing with them
Q Recommender
N/ ALGA-C
Work/School Physicians Family New carenet
() Contact 1 0 0
Oliver
S, Sharing
No accounts No accounts Drop an account
1] App Settings

Figure 3: EHR (Indivohealth™) showing the care network that can be easily used by the patient by
dragging accounts to different carenets.

The patient can limit his/her carenets' access by choosing which data to share with
whom (Figure 4).

A\ Healthfeed / Inbox John S. Smith Mary o

App Settings for John S. Smith

Z= Allergies
e In most cases, an application should be shared with all of your carenets. You can limit your carenets' access by choosing which data to share with them. Sometimes, you may want to
restrict an application to only some of your carenets when the application itself, i.e. *My Pregnancy Manager,” reveals information you want to keep private.
& Procedures
- P
i Labs © ih - @ N A (¥ - (=)
Drugs Bluebutton Procedures Labs Allergies Recommender ALGA-C Problems Medications Drugs Contact

@ Medications

A\ Problems

Top 5 recommended

Q Recommender

N/ AGAC
3 Drag the apps to the carenets you want them to be accessible from
() Contact
4 Sharing
LB] App Settings Work/School Physicians | Family

* » W

Figure 4: EHR (Indivohealth™) showing how to limit carenet’s access to specific data.

The PMIR, as one of the tools provided in EHR (Indivohealth™), is shown in Figure 5.
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A

@, Recommender

\w
&

.3
Y]

Allergies
Procedures
Labs
Drugs
Medications

Problems

ALGA-C

Contact

Sharing

App Settings

W Healthfeed ~ Inbox

Personal Medical Information Recommender

Query:

=4

© Copyright FORTH 2014, Allrights raservos

2 RRR
|-L Intelligent Health Lab :]!A|v Children's Hospital Informatics Program \%¢/) Harvard Medical School

Figure 5: EHR (Indivohealth™) showing the PMIR.

o

John S. Smith Mary +

FORTH  FORTH Institute of computer science

Within the PMIR it is possible to ask a question in natural language, like: “What is the
best treatment for my disease?” By submitting this question into the PMIR 354 papers
are listed, which are ranked according to the relevance for the patient (Figure 6).

=
®
i
@
A

©\ Recommender

~
LS

Allergies

Procedures

Labs

Drugs

Medications

Problems

ALGA-C

) Contact

#4 Sharing

Y]

App Settings

H <
H_ Intelligent Health Lab J!LP Children’s Hospital Informatics Program

A\ Healthfeed | Inbox

Personal Medical Information Recommender

John 8. Smith Mary +

Query: ament for my dsease?

Results are: 354

1. Advanced breast cancer diagnosis and treatment
http:fhwwwnice org.uk/nicemediaflive/11778/43414/434 14.pdf

molecular tools
hitp:/zfin.org

3. Video: chemotherapy and hair loss
ukIConditions/C: f4he-breast. /Pages/Treatment.asp

rvard Medical School

2. Extensive information on Danio rerio, including genomics databases, developmental stages, publications and

FORTH
S

FORTH Institute of computer science

Figure 6: EHR (Indivohealth™) showing the answer in PMIR to the question: “What is the best treatment

for my disease?”.
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The following table reports the main features of the evaluation procedure for the
specific scenario.

Table 2: Main features of the evaluation procedure for the "Personal medical information recommender"

scenario.
Description
Evaluation Scenario Personal Medical Information Recommender
Evaluation Leader Norbert Graf
The Personal Medical Information
— . Recommender (PMIR) is a tool that allows
] Description of the linici d pati btain obiecti
= scenario clinicians and patients to obtain objective
S information about the patients, the diseases and
o the treatments.
The Personal Medical Information
Description of the Recommender is a web-based tool. UdS as the
evaluation procedure evaluator at the Hospital for Paediatric Oncology
and Haematology has access to this tool.
: . UdS - Hospital for Paediatric Oncology and
Location of evaluation Haematology
Setup details
2 Evaluator's expertise Professor for Paediatric Oncology Haematology
g Number of evaluators | At least 3 physicians and 3 study nurses
Durat|o_n of the This will be done up to the end of March.
evaluation
: Beginning of 2015 after the installation of the
Time plan
system
Kind of data used for Fake data of patients entered in the EHR
the evaluation (Indivohealth™)
o For retrospective data | Only fake data are used
©
Q
If you plan to access
CDP servers Not planned
If you plgn on using Not planned
prospective data
The evaluation will be a proof of concept but
Type(s) of evaluation also asking the question, if the tool can be used
in clinical care.
= What exactly will be It will be evaluated how good the medical
] evaluated? information for a given patient will be.
c
Q How it will be . . .
%) evaluated? The templates given in D8.1. will be used.
© How many
69_ clinicians/users will be | At least 3 clinicians and 3 study nurses.

involved?
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How many times will
they fill-in the usability
guestionnaires?

If the tool is not satisfying the end-users there
will be an iterative process with the developers
to optimize the tool and a new evaluation will be
done by the same end-users.

Clinical Evaluation

Set-Up

Clinical Evaluation
Type

Same end-users will do the evaluation in an
iterative process until the tool is satisfying all
end-users. It will take place at the same location
(UdS) with the same parameters.

How many
patients/clinicians will
be tested? How will
they be selected? Are
they going to sign an
informed consent?

Informed consent is not needed as it will not
have any impact on patients. 10 fake patients
with different diseases will be evaluated.

Inclusion/Exclusion
Criteria?

No exclusion criteria. There will be 10 fake
patients with different diseases.

Will the EURECA tool
be compared with the
tool you normally use?

We do not use such a comparable tool.

Which is the evaluation
hypothesis?

The hypothesis is that the tool is helpful in
predicting recommendations for patients with
different diseases.

Quality metrics

Comparing the prediction with the
recommendation of a clinician.

Measured value

The question to be answered will be: “Is the
information provided by the tool helpful?” The
answer will be binary (YES or NO) with
comments to justify the selection.

Rating levels

The rating given in D8.1 will be used.

Criteria| Evaluation factor 1

Assessment criteria

Assessment criteria are the usability during
clinical practice.

© EURECA <Public>




WPS8 D8.4, Version 1

5 EURECA
‘ ICT-2011-288048

Page 14 of 79

3 Data mining of consultation

A local physician asks for consultation by filling in a consultation request form. This
form includes data regarding the history of the patient, the treatment given so far, side
effects of treatment, the actual situation of the patient and a concrete question. The
consultation request is sent by the treating physician via email to the trial chairman of
SIOP 2001. If incomplete information is provided the trial chairman will request more
details by the local treating physician. After receiving all information needed to give a
recommendation, this recommendation is sent by email to the local physician. The
request of the local physician and the answer of the trial chairman are stored in the
database of the SIOP 2001 trial mainly for documentation purposes, meaning that
during the trial SIOP 2001 consultations of patients are recorded and stored in the
clinical trial database.

For analysing and using these data from the trial database, these retrospective data
are anonymized by Custodix and proven by LUH as being anonymous. The purpose of
the data mining scenario is to use these retrospective data to find answers to new
requests for consultation. This is achieved by finding similar questions from the
existing database, such that (a) frequently asked questions (FAQs) can be identified,
and (b) the known answers to historical similar questions can be used as a suggested
answer to the new question. The evaluation of the tool will be done in two steps: first, it
will be evaluated whether the tool is able to identify FAQs in the historical dat. Second,
it will be evaluated whether the assignment of a new question to an already identified
FAQ or to the most similar known question is correct from the medical point of view.

Identification of FAQs: the tool will be run on the database of existing questions and
produce
(1) a list of topic that frequently appear in the texts. Each topic consists of a list of

descriptive keywords. In addition, the tool will give information on the
dependency of these topics.
(2) A list of candidates for FAQs

The evaluator will evaluate the results of the tool under the following criteria
(1) For each topic in the list, the reviewer will quantify the understandability of the

topic on the range of 1-3, 1 being not understandable, 2 being somewhat
understandable, and 3 being clearly understandable. A topic shall be judged to
be understandable (2 or 3), if the evaluator can give a meaningful name or 1-
sentence description on what which aspect of the consultation this topic refers
to. For a meaningful topic, this label plus an assessment of the relevance of
this topic to understand the content of the consultation query (range 1-3, 1 not
being relevant, 2 somewhat relevant and 3 relevant) shall be recorded.
The overall quality of the topic list shall be measured by the average
understandability of the topics, the number of understandable and the number
of understandable or somewhat understandable topics, and the number of
relevant or somewhat relevant topics amongst all understandable topics.

(2) For each candidate FAQ, the evaluator shall judge whether this consultation
guery is indeed a frequently asked question, in the sense of whether he
receives this or a similar question at least once a month (frequently asked) or

© EURECA <Public>




WPS8 D8.4, Version 1

5 EURECA
ICT-2011-288048
Page 15 of 79

at least once a year (somewhat frequently asked). The evaluator will also
evaluate whether this candidate FAQ too specific to be an FAQ, too general to
be an FAQ, or neither too general nor too specific.

The overall quality of the candidate FAQ list shall be measured by the number
of frequent or somewhat frequent questions in the list, plus the number of too
general or too specific candidates.

If the quality of the evaluation is not sufficient, an iterated optimization will be
performed.

Evaluation of the assignment of historical questions to new queries: a new query
will be input to the tool. The tool will produce
(1) Arelevant FAQ, if available, or a message that not relevant FAQs could be

found
(2) The most similar existing query from the database.

The evaluator will assess whether the FAQ is relevant, and whether the existing query
is indeed similar. The test can be executed using a new query, or by splitting up the
data set into a training and a test set. The overall quality of the assignment of historical
guestions to new queries shall be measured by (1) the fraction of recommended FAQs
that are indeed relevant, and (2) the number of recommended similar queries that are
indeed similar.

This evaluation will only be performed once the identification of FAQs is sufficiently
solved.

The following table reports the main features of the evaluation procedure for the
specific scenario.

Table 3: Main features of the evaluation procedure for the "Data mining of consultation" scenario.

Description

Evaluation Scenario Data Mining of consultation

Evaluation Leader Norbert Graf

A local physician asks for consultation by

Description of the scenario | ..,..~ . :
filling in a consultation request form.

During the trial SIOP 2001 consultations of
patients are recorded and stored in the
clinical trial database. These retrospective
data are anonymized by Custodix and proven
Description of the by LUH as being anonymous. These
evaluation procedure retrospective data will be used to (1) identify
FAQs, (2) identify similar historical queries to
new queries. The results will be checked by
the trial chairman of SIOP 2001, rating them
as helpful or not.

General

UdS - Hospital for Paediatric Oncology and

Location of evaluation
Haematology

Setup

The data mining tool needs to be installed at

Setup details UdS or a remote access will be established to
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IAIS.

Evaluator's expertise

Professor for Paediatric Oncology
Haematology

Number of evaluators

The trial chairman of SIOP 2001

Duration of the evaluation

This will be done within 4 weeks after setup
of the system.

Time plan

Beginning of 2015 after the installation of the
system.

Kind of data used for the
evaluation

Retrospective and anonymized data of the
consultation CRF of SIOP 2001

The evaluation will be done with anonymous

Will the EURECA tool be
compared with the tool
you normally use?

% For retrospective data data.
a
If you plan to access CDP Not planned
servers
If you plqn on using Not planned
prospective data
The evaluation will be a proof of concept but
Type(s) of evaluation also asking the question, if the tool can be
used in clinical care.
It will be evaluated how good the data mining
What exactly will be tool will identify FAQs and relevant similar
evaluated? gueries using the quality measures identified
‘g abouce.
g How it will be evaluated? The templates given in D8.1. will be used.
O —
- How many clinicians/users , ,
S will be involved? Only the trial chairman
S If the tool is not satisfying there will be an
a How many times will they | iterative process with the developers to
fill-in the usability optimize the tool and a new evaluation will be
gquestionnaires? done by the same end-users using the same
guestions.
Same end-user will do the evaluation in an
- , iterative process as long as the tool is not
Clinical Evaluation Type o .
satisfying. It will take place at the same
location with the same parameters.
- How many
o atients/clinicians will be .
= P . Informed consent is not needed. Only
T tested? How will they be : : .
= : retrospective and anonymized data will be
< | & | selected? Are they going
= . . used.
o 40'_5 to sign an informed
< | © | consent?
2 Inclusion/Exclusion . L
£ i No exclusion criteria.
) Criteria®

We do not use such a comparable tool. To
our knowledge there are no comparable tools
available.

Which is the evaluation

The hypothesis is, that the tool is helpful in
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hypothesis?

correctly identifying FAQs and relevant
historical queries.

Evaluation factor 1

Quality metrics

(1) Average understandability of topics, the
number of understandable and the number of
understandable or somewhat understandable
topics, and the number of relevant or
somewhat relevant topics amongst all
understandable topics. (2) Number of
frequent or somewhat frequent questions in
the list, plus the number of too general or too
specific candidates. (3) The fraction of
recommended FAQSs that are indeed relevant,
and the number of recommended similar
gueries that are indeed similar.

Measured value

Rating 1-3 with the levels of (no, somewhat,
yes) for all questions

Rating levels

Rating will be done according to the template
given in D8.1.

Criteria

Assessment criteria

Assessment criteria are the usability during
clinical practice.
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4 Contextualized overview

The physician facing contextualization task aims to aid physicians in their information
retrieval tasks during a patient — physician consultation. By integrating the patient data
contained in the EHR, results of queries can be specialized to the patient’s specific
context, which is thought to enhance efficiency and quality of care.

The evaluation will start with a demonstration that aims to provide a guidance for the
evaluators and followed by a number of tasks to complete. The following steps detalil
evaluation plan of the EURECA tool.

1.

8.

Discuss the possible evaluation dates and provide background information for
potential evaluators.

Install the Contextualisation tool on the evaluation site, which needs to be
decided with the evaluators.

In the first part of the evaluation, the evaluators will be given a demo about the
system. Particularly the staff will show the users how to get a contextualised
overview of the patient.

In the second part, the evaluators will perform the same task, i.e browsing
patient information, and evaluate whether the retrieved documents are relevant
or not.

The observation of the activity of the evaluators will be recorded to perform a
Keystroke-level model (KLM) analysis.

Goals and sub tasks will be established to be performed, e.g. ask the clinician
to “start with one patient to find out relevant information”.

The mouse click will be recorded as a BB (‘button press-button release’) event.
The average clicks will be recorded to compare with free text search engine
such as Google.

After the exercise, the evaluators will answer the evaluation questionnaire.

The following table reports the main features of the evaluation procedure for the
specific scenario.

Table 4: Main features of the evaluation procedure for the “Contextualized overview” scenario.
Description
Evaluation Scenario Contextualised overview

General

Evaluation Leader UOXF

The physician facing contextualization task
aims to aid physicians in their information
retrieval tasks during a patient — physician
Description of the consultation. By integrating the patient data
scenario contained in the EHR, results of queries can
be specialized to the patient’s specific context,
which is thought to enhance efficiency and
quality of care.

Description of the Evaluation will be held inside the NHS UK.
evaluation procedure VUA will provide with the contextualisation
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application. Real patient data will be imported
to the system (via the EURECA service and
database import). Clinicians from NHS will use
& evaluate the tool.

Location of evaluation

Oncology department of Oxford University

Setup details

The tool will be installed on a VU server and
publically available, although an EURECA SIL
login is required. The patient data will be

= hosted by UPM.
g Evaluator's expertise A clinician.
Number of evaluators 3or4
Duration of the
evaluation Half an hour
Time plan Mid. — end of April 2015
Kind of data used for the :
, Retrospective
evaluation
For retrospective data Ac_cess the CDP servers to perform the _
% validation (the server of UPM, or of Custodix).
)] If you plan to access
CDP servers (@)Yes (b)Yes
If you plan on using
prospective data Not planned
Type(s) of evaluation Proof of concept
What exactly will be The functi(_)nal_ity and t_he ysabi_lity of the
evaluated? contextu_al_lsgtlon application will be evaluated
by the clinicians.
The clinicians will have 30 minutes to evaluate
the tool. In the first 10 minutes the evaluators
will see a short demonstration about how the
contextualisation tool works. Then in the other
= 10 minutes they will be guided to use the tool,
o How it will be evaluated? | e.g., viewing patient information and the
S relevant information retrieved by the tool
O based on the context of the patient data. After
IS that, they will answer the questions on the
5 guestionnaire and comment on the system in
= the remaining time.
- How many
clinicians/users will be
involved? Three
How many times will
they fill-in the usability
guestionnaires?
Once
.g S c 5’ Clinical Evaluation | Same end-users will do the evaluation. It will
£ Tg o © | Type take place at the same location with the same
O (1 N parameters.
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How many
patients/clinicians
will be tested?
How will they be
selected? Are they
going to sign an
informed consent?

Each clinician will test around 1-3 patients.
The patient data will be released, and
therefore will not require informed consent.

Inclusion/Exclusion

Criteria? None

Will the EURECA

tool compared with

the tool you

normally use? None

Which is the With the EURECA contextualisation tool it is
evaluation possible to provide relevant documents and
hypothesis? information based on patient data

Quiality metrics

For filtering use cases, the application is either
incapable of returning a result, or it returns a
correct result. As such, the number of cases in
which it the application is capable of returning
an answer is measured.

Measured value

Recall

Rating levels

Evaluation factor 2|Evaluation factor 1

Quiality metrics

For the ranking use cases, a comparison in
time will be made between the manual
formulation of a query, and the querying
process the system will execute. Qualitative
assessment will be described below

Measured value

Time

Rating levels

Evaluation factor 3

Quiality metrics

For the ranking use cases, there is no golden
standard to compare the generated results to.
Therefore a more subjective comparison will
be made by measuring the number of titles on
which a user clicks up to a certain number,
after both a manual formulation of a query and
the query process executed by the system

Measured value

The expert examines the first n (n = 15?)
titles, and clicks the hyperlinks opening the
articles (s)he considers potentially relevant.
This operation is both executed in the
contextualization application and in PubMed,
in which he/she formulated their own query.
The subjective relevance of results between
these two processes are compared.

Rating levels
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Criteria

Assessment
criteria

Usability assessment based on ISO/IEC
25000 series and on SUS scale
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5 Trial Recruitment

The trial recruitment clinical scenario is the basis for the Yakobo clinical trial
recruitment tool. Yakobo uses a set of web services provided by the EURECA
platform and with a visual and touch based Ul that shows which patients are potential
candidates for a clinical trial. The purpose of the validation of Yakobo is to show it to
people who deal with trial recruitment in the clinical domain and see whether this visual
approach of Yakobo’s design is an understandable and effective manner to support
clinical trial recruitment.

The MAASTRO radiotherapy clinic in Maastricht sees various types of cancer patients
and treats them with radiotherapy. MAASTRO clinic recruits eligible patients for
various clinical trials. Research nurses pre-screen incoming patients to see if patients
are potentially eligible to participate in a clinical trial. If a patient is potentially eligible
then the clinical trial and standard treatment are discussed with the patient at intake.

Several breast cancer clinical trials that are or were previously running at MAASTRO
will be encoded in the trial metadata repository, as well as several clinical trials from
the German Breast Group (GBG). These trials have a mix of trials that were unfamiliar
and familiar to the trial nurse at MAASTRO. Further this could simulate both monitoring
and recruiting for ongoing trials running on site, as well as the moment a site either is
considering joining a trial or has just begun to recruit for a trial. These trials were run
against an anonymized breast cancer patient data set provided by GBG with 4673
patients.

The evaluation will follow the following protocol:

10 min Introduction

e Welcome

e Consent Form

e Intro to who we are

10-20 min Interview

e Brief intro to trial recruitment

o Discuss background of participant related to trial
recruitment and their current work situation

10-15 min Training
e Demonstrate and give a walkthrough of Yakobo to the
participant

e During this time researcher will answer any questions
participant has
e Use one or two test trials for the training

15-20min Actual Usage
o Participant reads the scenario
e Participant inspects and uses for one or two trials

10-20 min Discussion
o Anything usage of Yakobo prompts the participant to
discuss
e Discuss applications of Yakobo in their work
5 min Questionnaires and Debriefing

Total = 60-90 min
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Patients are referred to the MAASTRO radiotherapy clinic by various regional hospitals
in Limburg when radiotherapy is prescribed for their cancer treatment. Research
nurses pre-screen patients for eligibility in clinical trials in the days before a patient
arrives for intake at the MAASTRO clinic. There are potentially multiple trials that a
patient could be enrolled in per disease type. The trials are prioritized according to an
internal agreement. A patient is screened for these trials, checking trials in the order of
priority. If a patient is found to be potentially eligible for a trial, that treatment option
and standard treatment are discussed with the patient at intake.
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Figure 7: MAASTRO care process and data sources. Top: Radiotherapy care process including data
generation (arrows). Top-Middle: Additional data generation if patient is included in a clinical trial. Bottom-
Middle: Chronological treatment phases (not to scale).

The MAASTRO clinic is invited to participate in both national, and particularly
international clinical trials. Investigators from other sites talk with investigators from
MAASTRO when they want to expand their population, and ask whether MAASTRO
would like to join the trial. Before active recruiting can begin, there is a check to see
whether there is a relevant population of patients arriving at MAASTRO. This is done
currently using the general statistics that are collected internally (e.g., they know the
types of tumors they irradiate at the clinic, the number of patients per year they see
etc.) and some statistical analysis. Once this check has been done, and MAASTRO is
considered a good site to participate, the relevant setup work is done, and then the
clinical trial becomes one of the options in the regular pre-screening process. The
MAASTRO care process and the relevant data sources are presented in Figure 7.

The following table reports the main features of the evaluation procedure for the
specific scenario.

Table 5: Main features of the evaluation procedure for the "Trial recruitment” scenario.

Description
Evaluation Scenario Trial Recruitment
Evaluation Leader Maastro

Gene
ral
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Description of the scenario

Eligible patients are identified on a trial-first
basis in a clinic where research nurses
usually identify trials on a patient-first
basis.

Description of the
evaluation procedure

The user is presented with a trial and
eligible patients for that trial. The user can
then look at the eligibility criteria that are
known for each patient to evaluate correct
eligibility.

Location of evaluation

MAASTRO

Setup details

The system can be used from a laptop

= provided by Philips.
D Evaluator's expertise Research nurse for radiotherapy trials
@ Number of evaluators 2
Duration of the evaluation 2 hours
Time plan End of April 2015
Kind of data used for the Retrospective
evaluation P
. Patient data from MAASTRO and German
- For retrospective data
= Breast Group
@) If you plan to access CDP Yes
servers
If you plan on using N/A
prospective data
Type(s) of evaluation Proof of concept
What exactly will be A trial-first tool for the identification of
evaluated? eligible patients
= A MAASTRO Research Nurse will use the
3 How it will be evaluated? interface to select patients for familiar trials
5 ' from MAASTRO and unfamiliar trials from
O German Breast Group.
© o
“— How many clinicians/users One
& | will be involved?
o
How many times will they
fill-in the usability Once
guestionnaires?
- . .
|5 Clinical Evaluation Sequential
= Type
= g | How many
o & | patients/clinicians will
= o | be tested? How will N/A
e they be selected? Are
% they going to sign an

informed consent?
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Inclusion/Exclusion
Criteria?

As defined by the selected trials and
prepared patient data

Will the EURECA tool
be compared with the
tool you normally use?

N/A

Which is the
evaluation
hypothesis?

The research nurse will find that the tool
simplifies and speeds up the task of
identifying patients eligible for a trial.

Quiality metrics

Usability

Measured value

Score from Usability Questionnaire

Rating levels

Score 1-100

Criteria |Evaluation factor 1

Assessment criteria

If our minimum acceptance level is met,
the tool will be likely useful for continued
use as a graphical user interface to
another tool under development.
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6 Protocol feasibility

Protocol feasibility is a process that assesses the feasibility of a clinical protocol under
development. The main goal is to eliminate possible errors in the protocol description
in an early stage of the development and find an optimal recruitment population of
patients (reducing costs). Central aim of the specific scenario is the creation of
eligibility criteria in the protocol. These eligibility criteria will be central
created/formalised in the protocol feasibility tool and send to local hospital sites for
validation. The sites will return aggregated patient results for the given criteria, which
will give the study managers an idea of feasibility.

The web front-end will be evaluated by a selected set of study managers and others
with experience with protocol feasibility.

The evaluation will be done in sessions, structured which are structured like this:

. Introduction of tool (presentation by developer)

. Let the user work with the tool

. Formal feedback from end-user (questionnaires)
. Informal feedback from end-user

The following table reports the main features of the evaluation procedure for the
specific scenario.

Table 6: Main features of the evaluation procedure for the "Protocol feasibility" scenario.

Description
Evaluation Scenario Distributed Protocol Feasibility
Evaluation Leader GBG - Custodix - Maastro
Eligibility criteria will be central created/formalized in the
protocol feasibility tool and send to local hospital sites
for validation. The sites will return aggregated patient
= | Description of the results for the given criteria, which will give the study
& | scenario managers an idea of feasibility.
o The evaluation will be done in sessions, structured
o which are structured like this:
e Introduction of tool (presentation by developer)
e Let the user work with the tool
e Formal feedback from end-user (questionnaires)
Description of the ¢ Informal feedback from end-user
evaluation procedure
Location of
evaluation Evaluation sessions at Frankfurt hospital
local site deployments (semantic layer, local feasibility
S endpoints) at GBG and Maastro and centralized
g Setup details deployment (central feasibility tool)
Evaluator's expertise | Study managers and physicians
Number of evaluators | One
Duration of the
evaluation 2 hour sessions
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1. Introduction (5 min)
2. Interview (20 min)
3. Training (25 min)
4. Discussion (20 min)
5. Metrics (25 min)
6. Questionnaires (5 min)
7. Debriefing (5 min)
Time plan End of May 2015
Kind of data used for
the evaluation prospective
For retrospective
% data N/A
B | If you plan to access
CDP servers Local deployment of the semantic layer (data at site)
If you plan on using
prospective data (depends on site)
c
-% 0 Type of evaluation Proof of concept
=3 2| Set-up (only for
@ | Clinical testing) Retrospective

Quality metrics

» Correctness
* Timing
* Usability

* The outcome of the questionnaires A and B

Measured value

Not determined yet

Rating levels

Not determined yet

Criteria |Evaluation factor 1

Assessment criteria

SUS score of the questionnaires
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7 Update of guidelines

The scenario of guideline update provides the service for professionals (clinicians,
researchers, and guideline designers) to find new relevant evidence from biomedical
search engines to check whether or not a selected guideline statement of a medical
guideline needs to be updated.

The evaluation will take place in March 2015 and be carried out by MAASTRO doctors
familiar or charged with updating the national guidelines for radiotherapy treatment of
NSCLC (Non-Small Cell Lung Carcinoma). The evaluation procedure of guideline
update consists of the following steps: i) by selecting a medical guideline, the system
will return a set of the guideline topics (namely section titles of guideline); ii) by
selecting a topic of the guideline, the system will return a set of guideline statements
with their supported evidence; iii) by selecting a guideline statement and click on the
button "Finding relevant evidence", the system will search the PubMed site and return
a set of articles with the estimated evidence quality; iv) the user will check which newly
discovered articles are relevant to the update of the selected guideline statement.

The following table reports the main features of the evaluation procedure for the
specific scenario.

Table 7: Main features of the evaluation procedure for the "Update of guidelines" scenario.

Description

Evaluation Scenario Update of guidelines

Evaluation Leader MAASTRO

The scenario of guideline update provides
the service for professionals (clinicians,
researchers, and guideline designers) to
Description of the scenario | find new relevant evidence from biomedical
search engines to check whether or not a
selected guideline statement of a medical
guideline needs to be updated.

The evaluation procedure of guideline
update consists of the following steps: i) by
selecting a medical guideline, the system
will return a set of the guideline topics
(namely section titles of guideline); i) by
selecting a topic of the guideline, the
system will return a set of guideline
Description of the | statements with their supported evidence;
evaluation procedure ii) by selecting a guideline statement and
click on the button "Finding relevant
evidences", the system will search the
PubMed site and return a set of articles
with the estimated evidence quality; iv) the
user will check which newly discovered
articles are relevant to the update of the
selected guideline statement.

Location of evaluation MAASTRO Clinic

General

Setu
p
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Setup details

The system can be installed on the laptop
of the users.

Evaluator's expertise OIPhy_S|C|ans, researchers, or guideline
esigners

Number of evaluators 3

Duration of the evaluation One week

Time plan

End of April 2015

Kind of data used for the

evaluation Prospective
i For retrospective data N/A
8 If you plan to access CDP N/A
servers
If you plan on using N/A
prospective data
Type(s) of evaluation Proof of concept
\é\\//g?ljateg);adly will be A tool for the update of medical guidelines
A MAASTRO employee who works on the
rot national committee  that  develops
o Lo 5 guidelines for radiotherapy treatment of
5 How it will be evaluated- NSCLC lung cancer will use the Guideline
8 Update tool to check against a recent
o guideline update.
e How many clinicians/users |
o will be involved?
me0|er1 man)t/hgmes vt\jila:)ri]ltiety Once (possibly twice after taking initial
questionnaires? Y| feedback into account).
Clinical Evaluation .
Type Sequential
How many
patients/clinicians will
be tested? How will N/A
= they be selected? Are
2 they going to sign an
e informed consent?
] o
g D | Inclusion/Exclusion N/A
- © | Criteria?
I} (7))
2 Will the EURECA tool
) be compared with the N/A
tool you normally
use?
Which is the
evaluation
hypothesis?
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Quiality metrics

How many articles are relevant to the
guideline update.

Measured value

The number of relevant articles found.

Rating levels

Minimal acceptance: for half of selected
guideline statements, at least one relevant
evidence can be found.

Evaluation factor 2 | Evaluation factor 1

Quiality metrics

Percentage of discovered articles deemed
to be relevant.

Measured value

Rating levels

Criteria

Assessment criteria

If our minimum acceptance level is met, the
tool will be likely useful for continued use
for the tested guideline (radiotherapy
treatment of NSCLC lung cancer). The
number of relevant articles found should be
as small as possible, ideally less than 20.
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8 Hypothesis generation

Hypothesis generation is a tool that allows clinicians to generate and evaluate
hypotheses in the context of designing a clinical trial. Data are uploaded via KDF
functionality. Scripts are uploaded via KDF. Jobs are managed via KDF. The
evaluation will consist of interviews with the users, who will be presented with the tool
and a questionnaire to assess the usefulness of this tool.

The KDF will be installed at the evaluation site and a biostatistician will use the tool to
predict the outcome based on clinical data of patients and fill out an evaluation
guestionnaire about the tool.

The evaluation will start with a demonstration that aims to provide guidance for the
evaluators and followed by a number of tasks to complete. The following steps detail
evaluation plan of the EURECA tool.

1. Discuss the possible evaluation dates and provide background information for
potential evaluators.

2. Install the KDF on the evaluation site, which needs to be decided with the
evaluators.

3. In the first part of the evaluation, the evaluators will be given a demo about the
system. Particularly the staff will show the users how to select datasets, upload
the script and run the data mining job.

4. In the second part, at first the evaluators will perform the same task but using
different scripts. After that the results will be checked and interpreted by the
evaluators. A set of measurements will be made, which are listed as evaluation
factors. These heuristic evaluations are based on literature [3].

5. Then the evaluators will be asked to write their own script that can be uploaded
to the KDF platform and run the data mining job. Similarly the results need to
be interpreted.

6. After the exercise, the evaluators will answer the evaluation questionnaire.

The following table reports the main features of the evaluation procedure for the
specific scenario.

Table 8: Main features of the evaluation procedure for the "Hypothesis generation" scenario.

Description

Evaluation Scenario Hypothesis generation

Evaluation Leader UOXF

A tool that allows clinicians to generate and
evaluate hypotheses in the context of
designing a clinical trial. Data are uploaded
via KDF functionality. Scripts are uploaded
via KDF. Jobs are managed via KDF. The
evaluation will consist of interviews with the
users, who will be presented with the tool
and a guestionnaire to assess the

General

Description of the scenario
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usefulness of this tool.

Description of the evaluation

procedure

The KDF will be installed at the evaluation
site and a biostatistician will use the tool to
predict the outcome based on clinical data
of patients and fill out an evaluation
guestionnaire about the tool.

Location of evaluation

Oncology department of Oxford University

Setup details

The tool will be installed locally and will be
available only to the evaluator.

= Evaluator's expertise A biostatistician or bioinformatician
3 Number of evaluators 3
Duration of the evaluation Maximum 1 hour
Time plan When the latest KDF is updated (Last week
P of April 2015)
Kind of data used for the :
: Retrospective
evaluation
Access the CDP servers to perform the
For retrospective data validation (the server of UPM, or of
{2 Custodix).
a
If you plan to access CDP (@)Yes (b)Yes
servers
If you plan on using Not planned
prospective data
Type(s) of evaluation Proof of concept
What exactly will be The evaluation W|II_ test the validity of the
KDF and the usability of the outcome
evaluated? . . :
prediction functionality.
= The evaluator will load the clinical data and
Q How it will be evaluated? uploa_lq the scripts using the_ KDF and the
= usability and functionality will be assessed
8 by answering the questionnaire.
© o
— How many clinicians/users Three
8 will be involved?
o
How many times will they fill-
in the usability Once

guestionnaires?
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Clinical Evaluation

Set-Up

Clinical Evaluation
Type

Same end-users will do the evaluation. It will
take place at the same location with the
same parameters.

How many
patients/clinicians will
be tested? How will
they be selected? Are
they going to sign an

Clinical information of 219 patients, all
consented and published data

informed consent?
Inclusion/Exclusion None
Criteria?

Will the EURECA tool

be compared with the None

tool you normally use?

Which is the evaluation
hypothesis?

With the EURECA Hypothesis generation
tool it is possible to identify new hypothesis
for further studies.

Quiality metrics

Time it takes to comprehend the data mining
task and translate it to the actions in KDF.
E.g. given an objective, how long does it
take to select the dataset, how long to
modify the script, how long to run the script,
etc.

Measured value

Time

Rating levels

Quiality metrics

The number of alternative paths that
analysts are able to explore, i.e. with the
help of the tool how many possible ways can
be thought of to generate different
hypotheses by the same subject.

Measured value

Integer

Rating levels

Quiality metrics

The number of concepts that can be
considered in the analysis, i.e. with the help
of the KDF how many clinical concepts from
CDM are useful for the data mining task

Measured value

Integer

Rating levels

Criteria|Evaluation factor 3| Evaluation factor 2 | Evaluation factor 1

Assessment criteria

Usability assessment based on ISO/IEC
25000 series and on SUS scale
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=

(&

9 Outcome prediction

The outcome prediction tool allows clinicians or researcher to predict the outcome of
treatment for a patient. Data are uploaded via KDF functionality. Script are uploaded
via KDF. Jobs are managed via KDF.

The KDF will be installed at the evaluation site and a biostatistician will use the tool to
predict the outcome based on clinical data of patients and fill out an evaluation
guestionnaire about the tool. The evaluation will follow the same plan as described for
the Hypothesis generation scenario.

The following table reports the main features of the evaluation procedure for the

specific scenario.

Table 9: Main features of the evaluation procedure for the "Outcome prediction" scenario.

Description
Evaluation Scenario Outcome prediction
Evaluation Leader UOXF
A tool that allows clinicians or
researcher to predict the outcome of
Description of the scenario treatment fc_)r a patient. I_Data_are .
© uploaded via KDF functionality. Script
) are uploaded via KDF. Jobs are
c .
[} managed via KDF.
© The KDF will be installed at the
evaluation site and a biostatistician will
Description of the evaluation | use the tool to predict the outcome
procedure based on clinical data of patients and fill
out an evaluation questionnaire about
the tool.
Location of evaluation Onpology department of Oxford
University
. The tool will be installed locally and will
Setup details b ;
- e available only to the evaluator.
% Evaluator's expertise A biostatistician or bioinformatician
2 Number of evaluators 3
Duration of the evaluation Maximum 1 hour
Time plan When the Ia_test KDF is updated (Last
week of April 2015)
Kind of data used for the .
. Retrospective
evaluation
© Access the CDP servers to perform the
IS For retrospective data validation (the server of UPM, or of
= Custodix).
If you plan to access CDP (@)Yes (b)Yes
servers
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If you plan on using
prospective data

Not planned

Type(s) of evaluation

Proof of concept

What exactly will be
evaluated?

The evaluation will test the validity of the
KDF and the usability of the outcome
prediction functionality.

The evaluator will load the clinical data

% and upload the scripts using the KDF
2 How it will be evaluated? and the usability and functionality will be
3 assessed by answering the
— guestionnaire.
o
= o
S H_ow many clinicians/users Three
a will be involved?
How many times will they fill-
in the usability Once
guestionnaires?
Same end-users will do the evaluation. It
Clinical Evaluation Type [ will take place at the same location with
the same parameters.
How many
patients/clinicians will be
tested? How will they be | Clinical information of 219 patients, all
selected? Are they going | consented and published data.
o | to sign an informed
> | consent?
= E; . .
|5 o | Inclusion/Exclusion None
= Criteria?
S
‘_§ Will the EURECA tool be
w compared with the tool None
§ you normally use?
'z , -
5 Which is the evaluation With the EURECA outcome prediction

hypothesis?

tool it is possible to create predictive
models from different clinical sources.

Quiality metrics

Time it takes to comprehend the data
mining task and translate it to the
actions in KDF. E.g. given an objective,
how long does it take to select the
dataset, how long to modify the script,
how long to run the script, etc.

Measured value

Time

Evaluation factor 1

Rating levels
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Evaluation factor 2

Quality metrics

The number of concepts that can be
considered in the analysis, i.e. with the
help of the KDF how many clinical
concepts from CDM are useful for the
data mining task.

Measured value

Integer

Rating levels

Evaluation factor 3

Quiality metrics

Performance:

e For prediction of binary outcome:
AUC = Area under the ROC
(receiver operating
characteristic) curve

e For prediction of survival
outcome: c-index = concordance
index, a performance measure
specifically for censored data

Measured value

AUC (data type: double) or c-index (data
type: double)

Rating levels

Criteria

Assessment criteria

Usability assessment based on ISO/IEC
25000 series and on SUS scale
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10 Diagnostic classifier

The diagnostic classifier tool allows clinicians or researcher to classify patients into
diagnostic groups. Data are uploaded via KDF functionality. Script are uploaded via
KDF. Jobs are managed via KDF.

The evaluation will consist of interviews with the users, who will be presented with the
tool and a questionnaire to assess the usefulness of this tool. The evaluation will follow
the same plan as described for the Hypothesis generation scenario. The KDF will be
installed at the evaluation site and a biostatistician will use the tool to predict the
outcome based on clinical data of patients and fill out an evaluation questionnaire
about the tool.

The following table reports the main features of the evaluation procedure for the
specific scenario.

Table 10: Main feature of the evaluation procedure for the "Diagnostic classifier" scenario.

Description
Evaluation Scenario Diagnostic classifier
Evaluation Leader UOXF
A tool that allows clinicians or researcher to
classify patients into diagnostic groups. Data
are uploaded via KDF functionality. Scripts are
. uploaded via KDF. Jobs are managed via
_ Description of the
o scenario KDF.
E The evaluation will consist of interviews with
o) the users, who will be presented with the tool
o and a questionnaire to assess the usefulness
of this tool.
The KDF will be installed at the evaluation site
. and a biostatistician will use the tool to predict
Description of the - .
: the outcome based on clinical data of patients
evaluation procedure . . ) :
and fill out an evaluation questionnaire about
the tool.
Location of evaluation Oncology department of Oxford University
. The tool will be installed locally and will be
Setup details .
available only to the evaluator.
= Evaluator's expertise A biostatistician or bioinformatician
o Number of evaluators
(V)] .
Duratlo_n of the Maximum 1 hour
evaluation
Time plan When the latest KDF is updated (Last week of
P April 2015)
Kind of data used for the .
, Retrospective
i evaluation
5
o Eor retrospective data Access the CDP servers to perform the
P validation (the server of UPM, or of Custodix).
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If you plan to access
CDP servers

(@)Yes (b)Yes

If you plan on using
prospective data

Not planned

Type(s) of evaluation

Proof of concept

What exactly will be
evaluated?

The evaluation will test the validity of the KDF
and the usability of the outcome prediction
functionality.

5 The evaluator will load the clinical data and

§ How it will be evaluated? uploa_lgl the scripts _using the_ KDF and the

5 usability and functionality will be assessed by

8 answering the questionnaire.

o How many

e clinicians/users will be Three

a involved?

How many times will
they fill-in the usability Once
guestionnaires?
- . Same end-users will do the evaluation. It will
Clinical Evaluation ) )
Type take place at the same location with the same
parameters.
How many
patients/clinicians
will be _tested? Clinical information of 219 patients, all
How will they be consented and published data
selected? Are they
o | going to sign an
= | informed consent?

c o . .

o 0 | Inclusion/Exclusion None

§ Criteria?

i Will the EURECA

b tool be compared |\

C with the tool you

< normally use?

O Which is the With the EURECA diagnostic classifier tool it
evaluation is possible to create predictive models from
hypothesis? different clinical sources.

B Time it takes to comprehend the data mining
§ task and translate it to the actions in KDF. E.g.
S | Quality metrics given an objective, how long does it take to

= select the dataset, how long to modify the

= script, how long to run the script, etc.

c—% Measured value Time

i Rating levels
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Evaluation factor 2

Quality metrics

The number of concepts that can be
considered in the analysis, i.e. with the help of
the KDF how many clinical concepts from
CDM are useful for the data mining task.

Measured value

Integer

Rating levels

Evaluation
factor 3

Quiality metrics

Robustness of clustering: a similarity measure
for the patient clusters, if cross-validation or
bootstrapping procedures are applied.

Measured value

Robustness (data type: double)

Rating levels
8
T | Assessment Usability assessment based on ISO/IEC
-‘S’ criteria 25000 series and on SUS scale
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11 Prediction of SAEs/SUSARs

A study protocol describes, which AE criteria should be reported as a SAE (or
SUSAR). These criteria are evaluated by the Ethics Committee before the trial starts.
In some cases these criteria have to be changed afterwards. If a toxicity table (e.g.
CTCAE) is included in the protocol, AE terms and the grading scale provided should
be used. SAEs and SUSARs of a trial will be (automatically) reported through a
specific CRF in the CT system.

These reports can be used in an analysis in order to try to find predicting variables for
the SAE. These predicting variables can then be used to generate a risk score for
each new patient. Based on that risk score, decisions can be made regarding e.g.
choice of treatment, chemotherapy dosage or frequency of monitoring the patient.

Initially, there was a request from the University of Saarland to create a prediction
model for an SAE from data collected in a trial. This data consisted of high-level
features such as age, weight, tumor location and details of the treatment regime, no
genetic or imaging data was included. This dataset consisted of information from 3120
patients with Wilms' tumor, or nephroblastoma, enrolled in the SIOP trial [1]. Wilms’
tumor, is a kidney cancer which occurs mainly in children younger than five years of
age [2]. Treatment consists of preoperative chemotherapy, tumornephrectomy
(surgical removal of the kidney with the tumor) and postoperative chemotherapy and
sometimes radiotherapy according to histology and stage of the tumor [3].

In the SIOP Nephroblastoma study several types of information have been recorded
via Case Report Forms (CRFs, forms used in clinical trials to record data), including
SAEs, consultation data, surgery complications, measured volume reduction of the
tumor after pre-operative chemotherapy and relapses, deaths and survival rate (the
follow-up lasted for five-years [3]). The University of Saarland is interested in finding
out whether we can predict from patient characteristics and history and the specifics of
the treatment (e.g. dosage of chemotherapy), whether a patient will develop Veno-
Occlusive Disease (VOD) in response to treatment.

The features that were selected from the data set are:
o the patient’s age at start of treatment

¢ the patient’s weight at start of treatment

o the location of the tumor (left, right, bilateral or extrarenal)

¢ the dosage of radiotherapy at each of the above mentioned locations

e the dosage of preoperative chemotherapy during a maximum of 24 weeks (in
case of bilateral disease) before surgery

o the dosage of postoperative chemotherapy during a maximum of 35 weeks
after surgery

Occurrences of VOD were recorded in CRF’s reporting on the preoperative and
postoperative chemotherapy phase of treatment with a time stamp relative to start of
treatment.

During discussions regarding the details of the envisioned prediction model and the
details of the supplied data set, it became clear that generation of such a prediction
model is a very complex task, requiring cross-expertise communication; the clinical
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expert needs to communicate his/her knowledge regarding the specifics of the
recorded data to the data mining expert and the data mining expert needs to convey
his/her needs regarding the prediction modeling proces to the clinical expert. This is a
very time consuming and difficult process. In order to facilitate this process of
communication, a tool is envisioned which provides a user interface that can be
understood by the clinical expert and can be used by this clinical expert together with
the data mining expert to construct a prediction model quickly, so that the clinical
expert can easily convey the required knowledge of the data set to the data mining
expert, who can then use this crude first version of the prediction model, to tease out
the details and see if it can be improved.

Such a tool would exploit the EURECA common data model and the tools and services
developed around it, so that other prediction modeling scenarios can make use of it in
a similar manner. In order to demonstrate the genericity of the tool, a second scenario
was added: MAASTRO clinic will supply a data set containing data from lung cancer
patients who have been treated with radiation therapy at the MAASTRO clinic. This
data set has recorded two SAEs for which there is interest from MAASTRO clinic to
build prediction models, namely Dyspnea and Dysphagia. Prediction models for the
UdS as well as the MAASTRO use case will be constructed by physicians from both
sites as part of the evaluation.

The evaluation will follow the following protocol:

10 min Introduction

e \Welcome

e Consent Form

e Intro to who we are

10-20 min Interview

e Brief intro to prediction modeling

o Discuss background of participant related prediction
modeling and their current work situation

10-15 min Training

¢ Demonstrate and give a walkthrough of SAE prediction
tool to the participant

e During this time researcher will answer any questions
participant has

e Use one or two test scenarios for the training

15-20min Actual Usage

e Participant reads the scenario

o Participant uses SAE prediction tool to generate
prediction models for the scenario and inspects the
result (discussing it with the researcher)

10-20 min Discussion

e Anything usage of the SAE prediction tool prompts the
participant to discuss

o Discuss applications of the tool in their work

5 min Questionnaires and Debriefing

Total = 60-90 min
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The following table reports the main features of the evaluation procedure for the

specific scenario.

Table 11: Main features of the evaluation procedure for the "Prediction of SAES/SUSARS" scenario.

Description

Evaluation Scenario

Prediction of SAE

Evaluation Leader

Norbert Graf

Description of the
scenario

A study protocol describes, which AE criteria
should be reported as a SAE (or SUSAR).
These criteria are evaluated by the Ethics
Committee before the trial starts. In some
cases these criteria have to be changed
afterwards. If a toxicity table (e.g. CTCAE) is
included in the protocol, AE terms and the
grading scale provided should be used. SAEs
and SUSARs of a trial will be (automatically)
reported through a specific CRF in the CT
system.

General

Description of the
evaluation procedure

Both from UdS and from MAASTRO, a
physician and a data mining expert are invited
to execute the scenarios that have been
submitted by their sites. For each site, a
couple consisting of a physician and a data
mining expert who have worked together to
create prediction models in the past are
invited. The usage of the tool is explained to
them and they are asked to perform a practice
scenario together with the instructor. After
they have completed this practice scenario,
and have had time to ask any remaining
guestions regarding the tool, they are asked to
perform their own site's scenario together and
to narrate the steps that they are taking. The
evaluation procedure is concluded with a
discussion comparing the previous way of
working of this couple with the way of working
supported by the tool. A usability
guestionnaire is also given to both users and
they are asked to fill in this questionnaire
separately.

Location of evaluation

UdS - Hospital for Paediatric Oncology and
Haematology

Setup

Setup details

Local setup of the SAE prediction tool
frontend as well as the python backend
(running as python webserver),

connection to the CDM remote (set up via the
SAE prediction tool frontend, which contains a
login screen).
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Evaluator's expertise

Professor for Paediatric Oncology
Haematology

Number of evaluators

At least 3 physicians and 3 study nurses

Duration of the evaluation

This will be done within 4 weeks after setup of
the system, duration of the evaluation will be
60-90 minutes per evaluator.

Time plan

Beginning of May 2015 after the installation of
the system.

Kind of data used for the
evaluation

Retrospective or fake data will be used

For retrospective data

SIOP 2001 data, if the prediction will be done

% for VOD, accessed through the CDP servers.
a
If you plan to access CDP Not planned
servers
If you pla_n on using Not planned
prospective data
The evaluation will be a proof of concept but
Type(s) of evaluation also asking the question, if the tool can be
used in clinical care.
- Usability of the SAE prediction tool by
couples of clinical and data mining experts
. with the goal to create prediction models more
What exactly will be : ) .
quickly and with a better understanding of the
evaluated?
proces by both types of users.
e - Accuracy of the prediction models that are
§ generated
[
8 How it will be evaluated? | The templates given in D8.1. will be used.
-g How many
o clinicians/users will be At least 3 clinicians and 3 study nurses
o involved?
If the tool is not satisfying the end-users there
How many times will they | will be an iterative process with the
fill-in the usability developers to optimize the tool and a new
guestionnaires? evaluation will be done by the same end-
users.
c Same end-users will do the evaluation in an
® 2 =2 - , iterative process as long as the tool is
ow D | Clinical Evaluation o .
== = Tvoe satisfying all end-users. It will take place at the
o o " yp same location (USAAR) with the same
w

parameters.
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How many
patients/clinicians
will be tested? How
will they be
selected? Are they
going to sign an
informed consent?

SIOP 2001 data, if the prediction will be done
for VOD. 3 physicians and 3 study nurses.

Inclusion/Exclusion
Criteria?

Will the EURECA
tool be compared
with the tool you
normally use?

There is no tool that is normally used

Which is the
evaluation
hypothesis?

Using the SAE Prediction tool to collaborate in
order to generate prediction models facilitates
quicker mutual understanding between
clinician and data mining expert, thereby
facilitating:

- the data mining expert in obtaining the right
requirements from the clinician and the
knowledge about the data required for the
creation of the prediction model and

- the clinician in obtaining a better
understanding of the proces which lead to the
prediction model, thereby creating a higher
level of trust in the final model teased out by
the data mining expert based on the first
version resulting from the collaboration using
the tool.

Quiality metrics

Usability of the tool and accuracy of the
prediction models

Measured value

Usability of the tool and accuracy of the
prediction models

Rating levels

The rating given in D8.1 is used.

Criteria | Evaluation factor 1

Assessment criteria

Assessment criteria are the usability during
clinical practice and the percentage of
predicted SAEs
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(&4 UL/E

12 Patient Diary & Long-term follow-up

Evaluation will be held inside the NHS UK. FORTH will provide a fully functional virtual
machine with the PHR and the EURECA extensions. Real patient data will be imported
to the system (bulk import). Clinicians from NHS will use & evaluate the tool.

Evaluation factors/parameters:

. Survey PHR system evaluation criteria/questionnaire
. Design interview with clinicians who evaluate the PHR system
. Answer the question:

o Would you recommend this tool to your patients?

The flow of operations is shown in the following figure.

Fake test data

<L import match data

schema

1 Virtual machine with
IndivoX running

if NHS network / firewall

SUCCess

Virtual machine with . L clinical
IndivoX running . import database

evaluate

3 % % % Destroy VM after
interview

clinician, database admin, researcher

Answer questionnaire,

Figure 8: The flow operation for the evaluation of the "Patient diary & long-term follow-up" scenario.

Data and the virtual machine will be destroyed after the interview.

The following table reports the main features of the evaluation procedure for the
specific scenario.
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Table 12: The main features of the evaluation procedure for the "Patient diary & long-term follow-up"

scenario.

Description

Evaluation Scenario

Patient diary & Long-term follow-up

Evaluation Leader

UOXF

Description of the

A patient health record system (IndivoX with
EURECA extensions) that records patient

B scenario information such as medication, procedures,
o lab results etc.
8 Evaluation will be held inside the NHS UK.
FORTH will provide a fully functional virtual
Description of the machine with the PHR and the EURECA
evaluation procedure extensions. Real patient data will be imported
to the system (bulk import). Clinicians from
NHS will use & evaluate the tool.
Location of evaluation Oncology department of Oxford University
Setup details The. tool will be installed locally and only
available to the evaluator
= Evaluator's expertise Clinician / Doctor
3 Number of evaluators 3or4
Duratlo_n of the Half an hour
evaluation
Time plan End of April, 2015
Kind of data used for the .
. Retrospective
evaluation
. Access the CDP servers to perform the
< For retrospective data validation (the server of UPM, or of Custodix)
©
a If you plan to access
CDP servers (@)Yes (b)Yes
If you plgn on using Not planned
prospective data
Type(s) of evaluation Proof of concept
What exactly will be The functionality and the usability of the PHR
evaluated? system will be evaluated by the clinicians.
o The clinicians will have 30 minutes to
] evaluate the tool. In the first 10 minutes the
& evaluators will see a short demonstration
© about the PHR system and the
o L functionalities. Then in the other 10 minutes
= How it will be evaluated? X .
2 they will be guided to use the tool, e.g.
& viewing patient information, adding new data,

etc. After that, they will answer the questions
on the questionnaire and comment on the
system in the remaining time.
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How many
clinicians/users will be
involved?

How many times will they
fill-in the usability
guestionnaires?

Clinical Evaluation

Set-Up

Clinical
Evaluation Type

Same end-users will do the evaluation. It will
take place at the same location with the
same parameters.

How many
patients/clinicians
will be tested?
How will they be
selected? Are
they going to sign
an informed
consent?

Clinical information of NHS patients, local
data that never leave the NHS network.

Inclusion/Exclusio
n Criteria?

None

Will the EURECA
tool be compared
with the tool you
normally use?

None

Which is the With the EURECA PHR tool it is easy to view
evaluation patient diary data and provide an easy way to
hypothesis? interact with patient data.

Evaluation factor 1

Quality metrics

Time to create a new event, or a new
appointment on the calendar.

Measured value

Time

Rating levels

Quality metrics

Time of inserting, editing deleting a
procedure and a medication.

Measured value

Time

Rating levels

Evaluation |Evaluation factor

factor 3

Quality metrics

Accuracy of the drug-drug interaction

Measured value

Percentage of error

Rating levels
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Criteria

Assessment
criteria

Usability assessment based on ISO/IEC
25000 series and on SUS scale
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13 Automatic detection and reporting of
SAEs/SUSARs

The reporting service is integrated in ObTIMA, a multifunctional clinical trial
management tool. It is built up on already existing functionalities. After the occurrence
of an adverse event authorized clinical trial personnel has to complete predefined
safety documentation forms (AE, SAE CRFs). The trial sponsor will be automatically
informed about the safety issue. After verification and assessment of causality and
expectedness by the trial sponsor, a SUSAR Fax will be generated. In this case
additional entries will be linked to the service related forms to ensure that the SUSAR
fax meet the EMA pharmacovigilance requirements [4] [5] [6]. This procedure is
visualised in Figure 9.

Below the SAE/ SUSAR procedure is summarized:

AE/ SAE data entry (investigator)

AE/ SAE assessment (investigator)

AE/ SAE verification and evaluation (sponsot/ trial chairman)

SAE/SUSAR confirmation and notification to the concerned competent
authorities, ethic committee(s)and investigators (sponsor/ trial chairman)

| Investigator | ‘Sponsor!trailchairman|

Recording & — e

Reporting

- Causal relation to drug
medication?

- Serious?

Serious —3 Expedited
Reporting

J' (E-Mail alert)
Recording & == ——————3 Expedited
Reporting Reporting

In-between 24 hours! SAE/SAR (E-Mail alert)

€———— Documentation
& Evaluation

- Event expected?
- Study drug

€—— Generate FAX

- Mandatory fields
ICH guideline
E2B (R3)

€—— FAX
- to competent
authorities, Ethics
Committee, EMA
- In-between 7/15
days!

<«
Obligatory continual source data verification & validation

Figure 9: General SAE/ SUSAR reporting procedure
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The SAE/SUSAR Reporting Service is integrated in the Web Application ObTiMA. To
test the SAE/ SUSAR Reporting Service an Internet Browser and an Internet
Connection are required.

The evaluation of the features of the SAE/ SUSAR Reporting Service from the
investigator's perspective is described. Please follow the points step by step. In
summary, these steps are:

Open the ObTiMA web application.

Open the AE form in the documentation of the concerned patient.

A) Enter event specific patient data, provide a causality assessment and mark
the event as ‘serious’. The sponsor will be automatically alerted via E-Mail to
the occurrence of a new SAE.

B) Check the receipt of the alert message.
4. Complete SAE form. The sponsor will be automatically alerted via E-Mail to the
completion of the SAE form.
Login
You have to log-in in the ObTiMA application first.

Open patient specific AE Form
The AE Form is deposited in the respective trial patient specific eCRF.

1. Select the clinical trial in the trials menu (Figure 10).

Trials v Patients ~
0)

Manage Trials

Dlaaco calort o tr from the lict helow
Please select a trial from t t be

Acronym Name Status

EURECAsafe EURECAsafe Running

EURECA Trial EURECA Trial Running

Figure 10: Clinical trial selection in ObTiIMA

2. Select the patient, who is/has been affected by an (serious) adverse event
(Figure 11).
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Trials v Patients v

Manage%ﬂ' Manage My Patients

Manage All Patients

lease select a
¢ Please selecta g0 |nformed Consent for Patient

Trial Acronym ~ Trial Name ¢
EURECAsafe EURE > Trials v~ Patients v
(@
Patients of Trial 'EURECAsafe (EURECAsa
Trials
€ Create Patient J-' Search Patient
First Name < Last Name ~ Birthdate

a—

Figure 11: Selection of the affected patient

3. Open the AE form which is located in the respective study event (Figure 12).

Trials v Patients v
0
£ Patient 'Jane Bloggs'

Trials <Patients

Patient Data  Study Events

. Please select a study event to see its CRFs! /. Please select a CRFto in
Study Events Last Modified CRF
o Safety Events Feb 3, 2015 11:23:06 AM @ SAE Report Form
Study Treatment Feb 3, 2015 11:23:06 AM @ Adverse Event Form

Study Medication Feb 3, 2015 11:23:06 AM

Figure 12: Patient Folder Overview

AE Data Entry

1. Complete the AE form with all available data from the patient’s medical
records.

2. Provide a causality assessment and mark the event as ‘serious’ (Figure 13).

3. Save your AE CRF entries. An alert message will automatically be sent to the
sponsotr/ trial chairman and you, furthermore a SAE CRF opens automatically.
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b Adverse Event Details

T

4 © AE Treatment and Trial Medication

" Causalityl ===

Figure 13: AE data entry

SAE Data entry
1. Enter all available data from the patient’s medical records in the SAE CRF
within 24 hours (Figure 14).
2. All mandatory data fields (marked with“*) have to be completed; otherwise the
SAE CRF cannot be saved.
3. After you have saved the SAE CRF an alert message will automatically be sent
to the sponsotr/ trial chairman and to you.
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Pavents «Patieat
. SAE Report Form (SAE / show Revisions

SUSAR Report Form)
» General Information

Section & Study Title

@® General Information
& EudraCT / Protocol Number
@ SAE Details
SAE Treatment @ Site (Organization) Name
@ Trial Medication

& Site (Organization) Number

& Principle Investigator (Name & Contact Detalls)

& Subject (Patient) Number

@ Gender

& Age at onset of SAE Gender

& Date of Birth

4 » SAE Details

& Report Type

SAE Start Date
Date Site (Organization) first became aware of SAE

SAE Stop Date

& Reason for SAE Classification

i SAE Term / Diagnosis

¢ Summary of SAE

Outcome

Figure 14: SAE Data Entry

[=]
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Evaluation Scenario sponsor/ trial chairman

In the following the evaluation of the features of the SAE/ SUSAR reporting service
from the sponsor’s/ trial chairman’s perspective is described. Please follow the points
step by step. In summary, these steps are:

1.
2.

5.

Check your E-Mail for incoming safety alerts (Figure 15).

Open the respective AE/ SAE form in the documentation of the concerned
patient.

Validate (source data verification/ medical review/ coding) the entered data.

After assessment of the causality and the expectedness complete the sponsor/
trial chairman specific mandatory fields in the SAE/SUSAR CRF.

Generate SUSAR Fax.

SAE alert messages

ObTiMA_EURECASafe Study_New SAE has been reported

This is an automatically generated message sent by ObTiMA.
If you think you have received this message in error, please contact ObTiMA - Ontology-based Trial
Management Application (administrator@obtima.org)!

Dear Mr. Random,
John Doe has recorded a new serious adverse event for patient £EC'S _USA44R_001.

For further details, log into ObTiMA _and open the patients AE and SAE forms, respectively.

Please do not hesitate to contact ObTiMA - Ontology-based Trial Management Application if you need any
assistance!

ObTiMA_EURECASafe Study_New SAE details available for ECS_USAAR_001

This is an automatically generated message sent by ObTiIMA.
If you think you have received this message in error, please contact ObTiMA - Ontology-based Trial
Management Application (administrator@obtima.org)!

Dear Mr. Random,
John Doe has entered new SAE details for EC'S USA44R 001.

For further details, log into ObTiMA and open the respective SAE form.

Please do not hesitate to contact ObTiMA - Ontology-based Trial Management Application if you need any
assistance!

Figure 15: SAE Alerts

Log in
You have to log-in in the ObTiMA application first.
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Open patient specific AE and SAE Form
The AE and SAE forms are deposited in the respective trial patient specific eCRF.

1. Select the clinical trial in the trials menu.

2. Select the patient, who is/has been affected by a serious adverse event.
3. Open the AE and SAE forms which are located in the respective study
event (Figure 16).

Trials Patients Tools Administration

© create Trial

Acronym Name

q, | EURECAsafe  EURECASaf Search Patient

Pseudonym First Name Last Name

ECS USAA = Trials Patients Tools Administration

_______

Patients

Patient Data  Study Events

Study Events

Study Treatment

Figure 16: Patient specific AE/ SAE Form

Data validation of AE and SAE CRF

1. Check both forms for full data entry.

Perform source data verification (SDV) (Figure 17).

3. Carry out a medical review of the data (e.g. Query missing/ incorrect/ unclear
items in the AE/ SAE CRFs).

4. After data has been verified and cleaned, lock the CRF data fields by clicking
on the plus icon (‘*) next to the data field (see also 6.2)

N
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Trials Patients Tools Administration Werner Random (WRandom) Ho4 D

)

SAE Report Form (SAE Show Revisions —-—

/ SUSAR Report Form)
b General Information

Section & Study Title

@ General Information
EudraCT / Protocol Number £C_ECS12:

& Site (Organization) Name esee Hospital

Site (Organization) Number ECS_USAAR_48_4

Principle Investigator (Name & Contact Details)

Subject (Patient) Number )

SDV/ Validation

Gender

& Age at onset of SAE

—_—
q Ce®
Date of Birth - - é .

Figure 17: AE/ SAE Data validation

Assessment of causality and expectedness

The assessment of whether there is a reasonable possibility of a causal relationship
between one or more IMPs (investigational medicinal product) and the event must
always be assessed by local investigator and should not be downgraded by the
sponsor/trial chairman. If the sponsor/ trial chairman disagrees with the investigator’s
causality assessment, the opinion of both the investigator and the sponsor should be
provided using the comment function on the SAE CRF. The expectedness of an
adverse reaction (AR) must be determined by the sponsor/ trial chairman on the basis
of the reference safety information (Figure 18).

Trials Patients Tools Administration

Show Revisions.

SAE Report Form (SAE
/ SUSAR Report Form)

Section

AE relevant concomitant

SUSAR Details

4 © SUSAR Details

i ¥ s there a causal relationship between the SAE and the study

?
drug? possible

Was the event expected?

Date sponsor was first aware of the SAE

Date initial SUSAR Fax was sent concerned authorities, ECs

SUSAR Fax

#F Date FU SUSAR fax was sent to concerned authorities, ECs

Figure 18: Evaluation of causality and expectedness

SAE/SUSAR Fax

1. After final confirmation, that the SAE is related and unexpected, click on the
“Generate SUSAR FAX” button (Figure 19).

2. If all minimal required fields for the SAE/SUSAR Fax are available in ObTiMA,
a pdf will be automatically generated. This pdf will be saved and can be opened
afterwards (link to generated FAX).
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NOTE: Mandatory data which is not been entered in the AE/ SAE CRF but
elsewhere in ObTIMA (e.g. EudraCT number, sponsor study number,
identifiable reporter) will be automatically inserted in the fax.

3. If not, a pop-up opens that informs about missing entries in ObTIMA. As far as

all required fields are available, the fax can be generated (see 2).

Print the fax.

5. The document can be faxed to the EMA, the national competent authorities and
to the Ethics Committees concerned. Please ensure to comply with the legally
stipulated reporting timeline based on the SAE classification:

- Fatal and Life threating in- between 7 days after knowledge
- All others in-between 15 days

6. Enter the date of fax transmission in the field “SUSAR faxed to authorities/

Ethics committees” and save the CRF.

»

Trials Patients Tools v Administration v
0
Patient 'ECS_USAAR_001'

Trials <Patients < Patient

i SAE Report Form (SAE Show Revisions
/ SUSAR Report Form)
4 SUSAR Details

Section i & 1s there a causal relationship between the SAE and the study yes
drug? .
@ General Information possible
SAE Details no
SAE Treatment
| @ Was the event expected? ® no

Trial Medication
yes

Concomitant Medications

U Date sponsor was first aware of the SAE . nnic
d SAE relevant concomitant.. P Feb 10,2015

I SAE relevant concomitant.

SUSAR Fax Generate Fax

i SUSAR Details

& Date initial SUSAR Fax was sent concerned authorities, ECs Feb 16, 2015

4k Date FU SUSAR fax was sent to concerned authorities, ECs P

Figure 19: Generate SUSAR Fax

The following table reports the main features of the evaluation procedure for the
specific scenario.

Table 13: Main features of the evaluation procedure for the "Automatic detection and reporting of
SAEsS/SUSARS" scenario.

Description

Evaluation Scenario Automatic Detection of SAE

Evaluation Leader Norbert Graf

Detect and report an episode of febrile
neutropenia by extracting some specific
Description of the scenario | symptoms and clinical relevant
characteristics from EHR on a given period
of time for retrospective study.

General

© EURECA <Public>




=

WP8 D8.4, Version 1
EURECA
ICT-2011-288048
Page 58 of 79

Description of the
evaluation procedure

Retrospective data from EHR are needed to
detect SAEs and report them. It will be
evaluated how exactly this will be possible.

Location of evaluation

UdS - Hospital for Paediatric Oncology and
Haematology

Setup details

o , . Professor for Paediatric Oncology
S Evaluator's expertise
= Haematology
% Number of evaluators At least 3 physicians and 3 study nurses
Duration of the evaluation This will be done within 4 weeks after setup
of the system.
Time plan April 2015 after the installation of the system
Kind of _data used for the Retrospective data will be used.
evaluation
Access internal data of the hospital. The
- For retrospective data evaluation is done in the clinical care
co“:s situation.
If you plan to access CDP Not planned
servers
If you plgn on using Not planned
prospective data
The evaluation will be a proof of concept but
Type(s) of evaluation also asking the question, if the tool can be
used in clinical care.
What exactly will be It will be evaluated, if SAEs can be reported
evaluated? according to GCP criteria.
gf How it will be evaluated? The templates given in D8.1. will be used
S |n inicians/
“— ow many CINICIANSIUSETS | A jeast 3 clinicians and 3 study nurses
o will be involved?
©
o . , If the tool is not satisfying the end-users will
a How many times will they . : ,
g . run an iterative process with the developers
fill-in the usability - . .
; : to optimize the tool and a new evaluation will
guestionnaires?
be done by the same end-users.
Same end-users will do the evaluation in an
Clinical Evaluation iterative process until the tool is satisfying all
S Type end-users. It will take place at the same
= location (USAAR) with the same parameters.
3 o | How many
s = | patients/clinicians will | A fictive trial will be set up in ObTiMA and
w g be tested? How will fictive SAEs will be created to report SAEs
_S they be selected? Are | and SUSARs. The detection of SAEs and
c they going to sign an | SUSARs is not implemented in this tool.
O informed consent?

Inclusion/Exclusion
Criteria?

None exclusion criteria. Included are all
patients having an AE.
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Will the EURECA tool
be compared with the
tool you normally
use?

No, as there is no corresponding tool
available. Today every report of SAES is
done by hand.

Evaluation
factor 1

Which IS the The hypothesis is, that the tool will report
evaluation : o

. SAEs according to GCP criteria.
hypothesis?
Quiality metrics No metrics
Measured value No values

Rating levels

The rating given in D8.1 will be used.

Criteria

Assessment criteria

Assessment criteria are the usability during
clinical practice and the percentage of
detected SAEs.
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14 Microbiology SAE

The trial chairman defines in one or more specific CRFs which specific information has
to be documented in order to get early knowledge about infectious agents and their
resistance profile for usage of correct antibiotics in patients. Common Toxicity Criteria
can be specified in order to detect SAE events automatically. These CRFs are
summarized in a Microbiology Module (observational trial).

There are three main CRFs:
1. Clinical Data; entries like general values, patient’s diagnoses, lab values,

admission date, discharge date (linked to HIS)

2. Microbiology Data; entries spectrum of pathogens, infectious agents,
antibiogram (linked to Microbiology database)

3. Antibiotic treatment

The Microbiology Module needs to be installed at the user site. This will be at UdS at
the Hospital for Paediatric Oncology and Haematology.

The following table reports the main features of the evaluation procedure for the
specific scenario.

Table 14: Main features of the evaluation procedure for the "Microbiology SAE" scenario.

Description

Evaluation Scenario Microbiology SAE

Evaluation Leader Norbert Graf

The trial chairman defines in one or more
specific CRFs which specific information has
to be documented in order to get early
knowledge about infectious agents and their

© Description of the . ;
= ) resistance profile for usage of correct
scenario o . .
S antibiotics in patients. Common Toxicity
O Criteria can be specified in order to detect
SAE events automatically.
The Microbiology Module needs to be
Description of the installed at the user site. This will be at UdS at
evaluation procedure the Hospital for Paediatric Oncology and
Haematology.
. . UdS - Hospital for Paediatric Oncology and
Location of evaluation
Haematology
Setup details
, . Professor for Paediatric Oncology
o Evaluator's expertise
3 Haematology
3 Number of evaluators At least 3 physicians and 3 study nurses
. , This will be done within 4 weeks after setup of
Duration of the evaluation
the system
. Beginning of May 2015 after the installation of
Time plan
the system
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Kind of data used for the
evaluation

Retrospective data will be used

© , Access internal data of the hospital. The
= For retrospective data o : - N
8 evaluation is done in the clinical care situation.
If you plan to access CDP Not planned
servers
If you plqn on using Not planned
prospective data
The evaluation will be a proof of concept but
Type(s) of evaluation also asking the question, if the tool can be
used in clinical care.
It will be evaluated if the different components
of the tool will work as expected, if the results
What exactly will be provided by the tool are clinically relevant and
evaluated? helpful for the clinical care situation. In
addition the tool will be tested according to the
evaluation criteria as described in D8.1.
= The templates given in D8.1 will be used by
o the above mentioned 2 questions: Do the
()] .
O different components of the tool work
8 How it will be evaluated? | smoothly together? Can the tool be used in
- daily clinical practice? Besides Yes and No to
o these two questions, free text will be given for
2 more details.
o How many
clinicians/users will be At least 3 clinicians and 3 study nurses
involved?
If the tool is not satisfying the end-users there
How many times will they | will be an iterative process with the
fill-in the usability developers to optimize the tool and a new
guestionnaires? evaluation will be done by the same end-
users.
Same end-users will do the evaluation in an
- Clinical Evaluation iterative process until the tool is satisfying all
= Type end-users. It will take place at the same
§ location (UdS) with the same parameters.
Tg 5’ How many
g o : —
= & m}'ﬁgtfégtlg('jc;aazw All patients that are on the ward of Paediatric
L : ' Oncology at UdS that have microbiological
= will they be analysis during the last week of the
O selected? Are they y 9

going to sign an
informed consent?

evaluation.
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Inclusion/Exclusion
Criteria?

Inclusion: all patients with microbiological
analyses. No exclusion criteria.

Will the EURECA
tool be compared
with the tool you
normally use?

There is no comparable tool available. The
tool is innovative and needed by clinicians. No
control group is available.

Which is the
evaluation
hypothesis?

The hypothesis is, that the tool is helpful in
early detection of resistant microbiological
agents and therefore leads to a better and
earlier correct antibiotic treatment.

Evaluation factor 1

Quiality metrics

As there is no comparable tool available one
can only compare the time needed to get
results from the tool, with the needed time to
generate these results by hand, which is
never stopped, as not done, but which is
lasting for hours.

Measured value

Time to get the results needed.

Rating levels

Time below 10 minutes to get results is
excellent.

Evaluation
factor 2

Quiality metrics

Measured value

The question will be, if the tool is helpful in the
clinical setting. The answer will be yes or no.

Rating levels

According to the ranking as given in D8.1

Criteria

Assessment criteria

Assessment criteria are the usability during
clinical practice and the time needed to get
results. If this is optimal, the next step will be
to outsource the tool to all hospitals at USAAR
and then to other hospitals in Germany.

© EURECA <Public>




WPS8 D8.4, Version 1

5 EURECA
‘ ICT-2011-288048

Page 63 of 79

15 Reporting episodes of febrile neutropenia

The scenario aims to detect an episode of febrile neutropenia in patients and to
determine whether or not this episode is chemotherapy induced by automatically
analysing patients' EHR data using adapted NLP tools.

One evaluation session will be done onsite in collaboration with the Statistics and
Epidemiology Unit of 1B, with whom the tool is being developed. The system will be
set-up locally at IJB.

The evaluators will ideally be composed of data managers, and one epidemiologist
who has already fulfilled that task.

The following table reports the main features of the evaluation procedure for the
specific scenario.

Table 15: Main features of the evaluation procedure for the "Reporting episodes of febrile neutropenia”
scenario.

Description
Evaluation Scenario Febrile neutropenia
Evaluation Leader IJB (Insitut Jules Bordet)
The scenario aims to detect an episode of
febrile neutropenia in patients and to
® Description of the determine whether or not this episode is
o scenario chemotherapy induced by automatically
8 analyzing patients’ EHR data using
adapted NLP tools.
Description of the Evaluation session will be done onsite.
evaluation procedure The system will be set-up locally at IJB.
Location of evaluation IJB (Insitut Jules Bordet)
Setup details Local set-up
. . - Data managers
Evaluator's expertise Epidemiolodi
a - Epidemiologist
g Number of evaluators - 1 data manager
- 1 epidemiologist
Duration of the evaluation | Around 1 hour per evaluation session
Time olan - Semi-structured interview
P - Result Performance
Kind of.data used for the (1) Retrospective
- evaluation
chs (2) Access the CDP servers to perform
For retrospective data the validation (the server of UPM, or of
Custodix)

© EURECA <Public>




=

WP8 D8.4, Version 1
EURECA
ICT-2011-288048
Page 64 of 79

If you plan to access CDP
servers

(@) Yes
(b) Not yet, but they will

If you plan on using
prospective data

Not planned

Type(s) of evaluation

Proof of concept

What exactly will be
evaluated?

We will mainly evaluate the information
extraction results from free text data.

How it will be evaluated?

We will compare automatic extraction
with  manual extraction, based on
performance index (e.g. sensitivity/recall,
specificity, precision measurements and

g calculation), and measure the time
2 required with both methods (manual and
5 :
8 automatic).
E How many clinicians/users 20r3
2 will be involved?
& The development process will be
iterative, but we think we will only have
How many times will they | time for one formal evaluation session, as
fill-in the usability the tools developed in this scenario can
questionnaires? be seen as an extension of the ones
developed for the scenario on "Cancer
registry reporting".
Clinical Evaluation (3) Retrospective
Type
How many
patients/clinicians will
5 ,
be tested? How will The tool will be tested on at least 20
they be selected? ;
: patients from the Breast free text dataset.
- Are they going to
o sign an informed
© 2 | consent?
= :')II'/EcIs'on
< « | Inclusion/Exclusi
(<5}
0 0 | Criteria? None
E Will the EURECA
= tool be compared The tool will be compared with usual
O with the tool you manual extraction.
normally use?
Which is the The evaluation hypothesis is to compare
evaluation automatic and manual extraction, and
hypothesis? assess the time performances.
§ 5 | Quality metrics Time

© EURECA <Public>




=

WP8 D8.4, Version 1
EURECA
ICT-2011-288048
Page 65 of 79

Measured value

Time required to extract and fill-in
relevant information in the cancer
registry.

Rating levels

The difference between manual
extraction time and automatic extraction
time will be measured.

Sensitivity/recall, specificity, precision,

AN | Quality metrics
§ ROC curves.
E The quality metrics will be measured on
= all values of relevant concepts that are
= Measured value meant to be extracted with the tool. The
> correct/incorrect extracted values will be
ug; judged by the users.

Rating levels
& | Assessment criteria ggnélg\ljlrtzéfcall, specificity, precision,
5 .
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16 Cancer registry and tumour bank reporting

The scenario aims to fill part of the internal cancer registry by automatically extracting
information related to the categorization of any new tumour case (e.g. the morphology,
the topography, the tumour staging) out of patients' EHR data using adapted NLP
tools. Set-up in 2000, the objective of the registry is to record structured information
about all cancers diagnosed and/or treated at the Institute (presently more than 33,000
cases). The objectives of the project are multiple: describing patient profiles and
tumour characteristics; assessing the Institute’s medical activity and patient prognosis;
and contributing to research and the national Cancer Registry. Procedures, specifically
those for quality assurance and case identification, are developed continually.

Several evaluation sessions will be done iteratively onsite in collaboration with the
Statistics and Epidemiology Unit of 1JB, with whom the tool is being developed. The
system will be set-up locally at IJB.

The evaluators will ideally be composed of data managers, one epidemiologist and
one statistician who are already working on filling or exploiting entries in the cancer
registry. The final evaluation sessions are expected to be hold between May and July
2015 at 1JB.

The evaluation procedure will consist usage of the tool in order to fill automatically
specific part of the cancer registry, and to check manually whether such filled
information is correct or not will looking at the EHR information sources, in both
dataset that have been provided by 1JB within the EURECA project (Breast free text
dataset, and Breast structured dataset).

The following table reports the main features of the evaluation procedure for the
specific scenario.

Table 16: Main features of the evaluation procedure for the "Cancer registry and tumour bank reporting"
scenario.

Description
Evaluation Scenario Cancer registry reporting
= Evaluation Leader IJB (Institut Jules Bordet)
E Set-up in 2000, the objective of the registry is
8 Description of the to record structured information about all
scenario cancers diagnosed and/or treated at the
Institute (presently more than 33,000 cases).
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Description of the
evaluation procedure

Several evaluation sessions will be done
iteratively onsite in collaboration with the
Statistics and Epidemiology Unit of 1JB, with
whom the tool is being developed. The system
will be set-up locally at IJB.

The evaluators will ideally be composed of data
managers, one epidemiologist and one
statistician who are already working on filling or
exploiting entries in the cancer registry.

Location of evaluation

1JB (Institut Jules Bordet)

Setup details

Local set-up

Evaluator's expertise

- Data managers
- Epidemiologist
- Statistician

- 1 or 2 data managers

o
% Number of evaluators | - 1 epidemiologist
n - 1 or 2 statisticians
Several evaluation sessions will be done
Duration of the iteratively onsite in collaboration with the
evaluation Statistics and Epidemiology Unit of the Institut
Jules Bordet, with whom the tools is developed.
Time plan - Semi-structured interview
P - Result Performance
Kind of datz_:l used for (1) Retrospective
the evaluation
Eor retrospective data (2) Access the CDP servers to perform the
- P validation (the server of UPM, or of Custodix)
IS
= If you plan to access (@) Yes
CDP servers (b) Not yet, but they will
If you plgn on using Not planned
prospective data
Type(s) of evaluation | Proof of concept
s What exactly will be We will mainly evaluate the information
o evaluated? extraction results from free text data.
S We will compare automatic extraction with
}_’ manual extraction, based on performance
° How it will be index (e.g. sensitivity/recall, specificity,
o evaluated? precision measurements and calculation), and
o . . .
& measure the time required with both methods

(manual and automatic).
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=

How many
clinicians/users will be
involved?

Between 3 and 5

How many times will
they fill-in the usability
guestionnaires?

The development process will be iterative, so
we plan to make the evaluation users fill-in the
usability questionnaire several times (at least
twice).

Clinical Evaluation

Set-Up

Clinical
Evaluation Type

(3) Retrospective

How many
patients/clinicians
will be tested?
How will they be
selected? Are
they going to sign
an informed
consent?

The tool will be tested on at least 20 patients
from the Breast free text dataset.

Inclusion/Exclusio
n Criteria?

None

Will the EURECA
tool be compared
with the tool you
normally use?

The tool will be compared with usual manual
extraction.

Which is the The evaluation hypothesis is to compare
evaluation automatic and manual extraction, and assess
hypothesis? the time performances.

Quiality metrics

Time

Measured value

Time required to extract and fill-in relevant
information in the cancer registry.

Rating levels

The difference between manual extraction time
and automatic extraction time will be
measured.

Evaluation factor 2 |Evaluation factor 1

Quiality metrics

Sensitivity/recall, specificity, precision, ROC
curves.

Measured value

The quality metrics will be measured on all
values of relevant concepts that are meant to
be extracted with the tool. The correct/incorrect
extracted values will be judged by the users.

Rating levels
= o Assessment e.g. sensitivity/recall, specificity, precision,
O H criteria ROC curves.
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17 CONCLUSIONS

In this document we report the evaluation procedures to be followed in the clinical sites
for the evolution of the 15 clinical scenarios. The clinical sites in EURECA are five (5).
UOXF leads five (5) clinical scenarios for evaluation, UdS leads five (5) clinical
scenarios, 1JB and Maastro lead two (2) clinical scenarios and GBG lead one (1)
clinical scenario as shown in Figure 20.

e United

5 Kingdon i 7
A ) X Belarus
-~ Isle of Man .

Ireland

4
etherland$

Germany

Romania

J Slovenia |
2 o ]
Croatia § ¥ y )
Bosnia and
\ . Herzegovina

Figure 20: Clinical sites and the scenarios they lead

For the effective execution of the worked planned, we will also focus on delivering the
required training to end users, through structured user workshops to be held at each
clinical site. At least one workshop in each clinical site is foreseen in order to train the
end users and assure a smooth and effective evaluation. The results of the training will
be reported in Deliverable D8.6.

In order to achieve a qualitative evaluation for all the scenarios, we will recruit experts
from many fields. Different end users are required for different use cases and
scenarios. Table 17 summarizes the number and the expertise of the evaluators in
each clinical scenario.

Table 17: Evaluators per scenario

Bi i
Clinici | Resear |g|sefr?;/5t
Leader Scenario ch . Other
ans Bioinform
nurses "
aticians
L4} Personal medical information
D recommender 3 3
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Data mining of
consultation

Prediction of SAES/SUSARS

Automatic detection and
reporting of SAES/SUSARs

Microbiology SAE

UOXF

Contextualized overview

3or4

Patient Diary & Long-term
follow-up

3or4

Hypothesis generation

Outcome prediction

Diagnostic classifier

1JB

Reporting episodes of febrile
neutropenia

1 Epidemiologist & 1
Data manager

Cancer registry and tumor
bank reporting

lor2

1 Epidemiologist &
1-2 Data managers

Maastro

Update of guidelines

1 Researcher & 1

1 Guideline designer

Trial recruitment

GBG

Protocol feasibility

1 1 Study manager

Another crucial aspect in the evaluation of clinical infrastructure is the availability and
the quality of data. EURECA semantic layer and EURECA Data Protection Framework
assure the quality and the availability of the data even in cases where strict restrictions
apply. Table 18 summarizes the type of data and the type of access. As shown, only
two of the clinical scenarios will use prospective data as the collection of this type of
data is practically impossible for the most of the clinical scenarios due to the lack of

time.

Table 18: Data to be used for the evaluation

Leader Scenario Retrospective Prospective
Personal medical information | Fake data of patients entered in the
recommender EHR (Indivohealth™)

Data mining of Retrospective a_nd anonymized data
. of the consultation CRF of SIOP
consultation
2001
SIOP 2001 data, if the prediction will
%) Prediction of SAES/SUSARs | be done for VOD, accessed through
o) the CDP servers.
Auomatic detection and | e IRl R e
reporting of SAES/SUSARs .
care situation.
Access internal data of the hospital.
Microbiology SAE The evaluation is done in the clinical
care situation.
LL Access the CDP servers to perform
é Contextualized overview the validation (the server of UPM, or
>

of Custodix).
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Patient Diary & Long-term
follow-up

Access the CDP servers to perform
the validation (the server of UPM, or
of Custodix)

Hypothesis generation

Access the CDP servers to perform
the validation (the server of UPM, or
of Custodix).

Outcome prediction

Access the CDP servers to perform
the validation (the server of UPM, or
of Custodix).

Diagnostic classifier

Access the CDP servers to perform
the validation (the server of UPM, or
of Custodix).

Reporting episodes of febrile
neutropenia

Access the CDP servers to perform
the validation (the server of UPM, or

o of Custodix)
= Cancer redistrv and tumor Access the CDP servers to perform
bank re o?tin Y the validation (the server of UPM, or
porting of Custodix)
Update of guidelines /
Maastro -
: . Patient data from MAASTRO and
Trial recruitment
German Breast Group
GBG Protocol feasibility v

Of course the evaluation is based on specific criteria. We have defined all the
evaluation criteria for each scenario which are also summarized in Table 19.

Criteria include but are not limited to:

o Comparison (e.g. prediction with the recommendation of a clinician)
e Statistics (e.g. Sensitivity/recall, specificity, precision, ROC curves)
o Usability evaluation (using SUS questionnaire and Evaluation Questionnaire

based on the 25000 ISO series)

e Time (e.g. time it takes to do a specific job compared to current procedures)

¢ Minimum acceptance levels

Table 19: Evaluation criteria

Leader Scenario

Evaluation criteria

Personal medical information
recommender

Comparing the prediction with the recommendation
of a clinician

uds

Data mining of
consultation

(1) Average understandability of topics, the number
of understandable and the number of
understandable or somewhat understandable
topics, and the number of relevant or somewhat
relevant topics amongst all understandable topics.
(2) Number of frequent or somewhat frequent
guestions in the list, plus the number of too general
or too specific candidates. (3) The fraction of
recommended FAQs that are indeed relevant, and
the number of recommended similar queries that
are indeed similar.
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Prediction of SAES/SUSARs

Usability of the tool and accuracy of the prediction
models

Automatic detection and
reporting of SAES/SUSARs

Usability during clinical practice and the percentage
of detected SAEs

Microbiology SAE

(1) Compare the time needed to get results from the
tool, with the needed time to generate these results
by hand

(2) If the tool is helpful in the clinical setting. The
answer will be yes or no.

UOXF

Contextualized overview

(1) For filtering use cases, the application is
either incapable of returning a result, or it
returns a correct result. As such, the number of
cases in which it the application is capable of
returning an answer is measured.

(2) For the ranking use cases, a comparison in
time will be made between the manual
formulation of a query, and the querying
process the system will execute. Qualitative
assessment will be described below

(3) For the ranking use cases, there is no
golden standard to compare the generated
results to. Therefore a more subjective
comparison will be made by measuring the
number of titles on which a user clicks up to a
certain number, after both a manual
formulation of a query and the query process
executed by the system.

Patient Diary & Long-term
follow-up

(1) Time to create a new event, or a new
appointment on the calendar

(2) Time of inserting, editing deleting a procedure
and a medication

(3) Accuracy of the drug-drug interaction

Hypothesis generation

(1) Time it takes to comprehend the data mining
task and translate it to the actions in KDF. E.qg.
given an objective, how long does it take to select
the dataset, how long to modify the script, how long
to run the script, etc.

(2) The number of alternative paths that analysts
are able to explore, i.e. with the help of the tool how
many possible ways can be thought of to generate
different hypotheses by the same subject.

(3) The number of concepts that can be considered
in the analysis, i.e. with the help of the KDF how
many clinical concepts from CDM are useful for the
data mining task

Outcome prediction

(1) Time it takes to comprehend the data mining
task and translate it to the actions in KDF. E.g.
given an objective, how long does it take to select
the dataset, how long to modify the script, how long
to run the script, etc.

(2) The number of concepts that can be considered
in the analysis, i.e. with the help of the KDF how
many clinical concepts from CDM are useful for the
data mining task.
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(3) Performance

(3.1) For prediction of binary outcome: AUC = Area
under the ROC (receiver operating characteristic)
curve

(3.2) For prediction of survival outcome: c-index =
concordance index, a performance measure
specifically for censored data

(1) Time it takes to comprehend the data mining
task and translate it to the actions in KDF. E.g.
given an objective, how long does it take to select
the dataset, how long to modify the script, how long
to run the script, etc.

Diagnostic classifier (2) The number of concepts that can be considered
in the analysis, i.e. with the help of the KDF how
many clinical concepts from CDM are useful for the
data mining task.

(3) Robustness of clustering: a similarity measure
for the patient clusters if cross-validation or
bootstrapping procedures are applied

(1) Time required to extract and fill-in relevant
Reporting episodes of febrile | information in the cancer registry.

neutropenia (2) Sensitivity/recall, specificity, precision, ROC
0 curves
= (1) Time required to extract and fill-in relevant
Cancer registry and tumor information in the cancer registry.
bank reporting (2) Sensitivity/recall, specificity, precision, ROC
curves
(1) How many articles are relevant to the guideline
Update of guidelines LTERRLEE, . .
(2) Percentage of discovered articles deemed to be
Maastro relevant.
Trial recruitment
Usability score from the usability guestionnaire
Protocol feasibility Corre_ctnes;, Timing, Usability, the outcome of the
GBG guestionnaires A and B

Evaluations will be conducted between month 38 and month 40 of the project. An
overview of the scheduled timeline for the evaluation of all the scenarios is shown in
Table 20. Furthermore, in the table we can identify which evaluations are proofs of
concept (marked with blue), which are clinical test (marked with green) and which are
algorithmic performance evaluations (marked with orange). Clinical tests and
algorithmic performance evaluations will also support usability evaluations using
guestionnaires (SUS and ISO 25000 series based questionnaire). As we can see
many scenarios will be evaluated as clinical test with procedures similar to real clinical
practice. Such evaluations span beyond the usability and provide us the option to
demonstrate the real impact of the EURECA infrastructure.

Table 20: Type of evaluation (blue indicates Proof of concept, green Clinical Test)
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Leader Scenario April (m39) May (m40)

Personal medical information
recommender

Data mining of
consultation

Prediction of SAES/SUSARS !

Automatic detection and reporting
of SAES/SUSARSs

Microbiology SAE

Contextualized overview

Patient Diary & Long-term follow-
up
Hypothesis generation

uds

UOXF

Outcome prediction

Diagnostic classifier

Reporting episodes of febrile
neutropenia

Cancer registry and tumor bank
reporting

Update of guidelines

Maastro - -
Trial recruitment
GBG Protocol feasibility

Type of evaluation

B

Proof of concept
Clinical Test & proof of concept

Algorithmic Performance evaluation & proof of concept

Results of the evaluation will be reported in the deliverable D8.5 (Report on the
evaluation and validation of the EURECA environment and services) provided to the
developers for further refinement and updates.
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Appendix A
Descripti
on Guidelines
Evaluation
Scenario
Evaluation
_ Leader
g Description Detailed description of the scenario (will
c of the be part of the scenario's section as
8 scenario introduction)
Description Detailed description of the evaluation
of the procedure (will be part of the scenario's
evaluation section as introduction and will be removed
procedure from the template)
Location of
evaluation
Setup details e.g. set-up locally, remote access etc.
Evaluator's
o expertise e.g. patient, physician, nurses
% Number of
n evaluators
Duration of
the
evaluation Time needed after the set-up of the system
Time plan
Possible choices
(1) Retrospective
Kind of data (2) Prospective
used for the (3) Both
evaluation (4) None (if none please explain)
Possible Choices
(1) Access the internal data of your
institution
For (2) Access the CDP servers to perform the
s retrospective validation (the server of UPM, or of
8 data Custodix) (3) Other — If so, please explain
All following bullets should be answered
If you plan to (a)Are all the people accessing the data part
access CDP of your organization ?
servers (b) Did all of them sign Annex C ?
All following bullets should be answered
(a) Did the validation undergo the review
If you plan on process of an ethics board, or any other
using approval procedure as expected by your
prospective national law
data (b) Did you, or will you obtain consent for
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processing of data from the patients?

Type(s) of
evaluation

clinical testing OR proof of concept. In case
of proof of concept the evaluator must
prepare and deliver evaluation and
usability questionnaires and ignore the
evaluation factors in this template

What exactly
will be

Please describe what you will evaluate in

evaluated? details
B How it will be Please describe how you will perform the
8 evaluated? aforementioned evaluation
5 How many
O clinicians/use
S | rswill be
© involved?
o
I How many
times will
they fill-in the
usability
guestionnaire Is there going to be an iterative
s? development process?
(1) Sequential: Same end users, same
location(s), same parameter(s), Duration
sequential (X months without EURECA
system and Y months with EURECA
system. (2) Parallel: Duration parallel, with
and without the EURECA environment,
Clinical Random distribution of cases/samples to
Evaluat the end users (3) Retrospective: Reproduce
- ion the study using EURECA environment and
o Type compare
§ How
IS S | many
o = | patient
Q L
§ (7} s/cllnlc_:l
= Egs will
© tested?
How
will
they be
selecte
d? Are
they
going
to sign
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an
informe
d
consen
t?
Inclusi
on/Excl
usion
Criteria
?
Will the
EURE
CA tool
be
compar
ed with
the tool
you
normall Is there going to be a control group? Which
y use? group is that?
Which
is the
evaluat
ion
hypoth
esis?
Metrics must correlate to the characteristics
of the EURECA scenario. Every quantifiable
feature of software and every quantifiable
interaction of software with its environment
o that correlates with a characteristic can be
= established as a metric. Metrics can differ
5 | Quality depending on the environment and the
8 | metrics different end user groups.
5 Producing values that are (1) formal enough
= to serve as a basis for comparison amongst
c_:’s alternative methods under consideration; (2)
e mappable to utility e.g., measuring the
Measur weight of some object of evaluation should
ed only happen if it is clear how weight relates
value to utility
Rating Rating level, intervals, minimum accepted
levels threshold have to be determined
3 2
3 c ,
B 2 4 Qual_lty
g 9 metrics
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Criteria

Measur

ed

value

Rating

levels
The evaluation leader has to prepare a
procedure for this, using, for instance,
decision tables, rules or weighted averages.
The procedure usually will include other

Assess aspects such as time and cost that

ment contribute to the assessment of quality of

criteria the scenario in the particular environment.
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