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1. Executive summary

The establishment of well-described and feasible user requirements and use cases which reflect and
encapsul ate the system usersd needs compri ses
functional system which fully covers the needs of the end-users, as the identified requirements will
form the basis of the system architecture and implementation. PONTE follows a user-centric approach
for capturing and analyzing the user requirements. For this reason, the first six months of the project
there was close collaboration among the PONTE partners and especially the clinical experts (CNR,
IoPR, NKUA, CUH and SMI) in order to extract the various complex requirements within clinical trial
design and patient recruitment processes. An iterative process of user requirements capturing was
followed during which the clinical and medical experts were queried about their needs and their
expectations. Gradually the main objectives that should be met as well as the various activities the
system should support were identified and analyzed, the use cases were constructed and the
accompanying operational, quality and performance requirements were determined.

The outcome of this process is described in this document. More specifically, section 3 presents the
key PONTE obijectives. In section 4 the clinical trial lifecycle is analysed along with the actors involved
in every step of the processes. Section 5 is dedicated to presenting the actors for the PONTE
platform, the analysis of the clinical trial protocol and the Use Cases. The scenario of the platform use
along with an extension covering adaptive clinical trial design is then included in section 6, which
continues to present example queries assisting the preparation of the clinical trial protocol. Section 7
analysis the captured requirements, whereas section 8 presents the analysis of the security and
privacy issues related to the PONTE platform from a legal, ethical and technical perspective. It should
be noted that within PONTE, itisof hi gh i mportance to safeguard

right of privacy concerning their medical data. Therefore, an ethical and data protection framework for
PONTE was developed. The data processed within the PONTE platform by the project partners will be
anonymous in the legal sense so that the privacy of the patients will be regarded. However, the users
of PONTE will need to process personal data to some extent. Therefore, the PONTE project will offer
guidelines for its users to safeguard the privacy of their patients. The lawfulness of the processing of
personal data of the users will be based on informed consents and national exceptions as a backup-
solution. During the entire project it will be carefully monitored, whether these measures are sufficient
or need further development. The conclusions of this phase in platform development are included in
Section 9. The detailed clinical trial protocol analysis performed within this phase is then presented in
the Annex.
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2. Introduction

2.1 Purpose

This document presents the results of the work undertaken to identify and analyse requirements for

the PONTE project and comprises the outcome of the first iterationof Tas k 2. 1 Al ni ti al
Analysis Reporta The results of this analysis will be fed into the ongoing task of defining and
specifying the PONTE architecture and the design of the identified components, which will be
presented in D3.1.1 Alnit-lalt e®dfearcael IdePOMTE i Amc haintde

2.2 Glossary of Acronyms

Acronym Definition

CRO Clinical Research Organisation
CTP Clinical Trial Protocol

D Deliverable

DRS Document Review Sheet

EC European Commission

FDA Food and Drug Administration
PI Principal Investigator

PM Project Manager

PO Project Officer

SC Site Coordinator

SUSAR Suspected Unexpected Serious Adverse Reaction
WP Work Package

E 2010 PONTE Page 10 of 162



FP7-ICT-2009-4 STREP project
31/08/10 v1.9 PONTE 247945

3. PONTE Objectives

PONTE aims at providing a platform that will:
1 enable the development of a research question into a clinical trial in an effective manner
9 effectively guide clinical researchers through clinical trial protocol writing by:
o providing intelligent decision support at multiple steps
o allowing them to perform intelligent queries to published clinical research findings, drug
and disease data sources as well Electronic Health Records (EHRS)
0 enable the efficient and effective navigation through the current version of the clinical
trial protocol beyond a simple view of the latter
1 offer effective automatic selection of individuals eligible to participate in the clinical trial
based on the study parameters and with a clear focus on patient safety, clinical trial efficacy
and cost
1 allow for adaptive clinical trial design.

3.1 Development of aresearch question into a clinical trial

PONTE aims at facilitating the clinical researcher in developing a research question into a clinical trial
in a more scientifically-valid manner and with a clear focus towards efficacy and safety by providing
the means to the clinical investigator (and most importantly the Principal Investigator):

1 tointelligently search literature and other available data sources,

9 to be guided through pre-defined queries that will be offered in every section of the Clinical
Trial Protocol (e.g., in background subsection predefined queries about the epidemiology,
pathophysiology of the indication as well as interventions for the latter),

1 to be supported in their decision making process based on drug interactions,
pharmacodynamic and pharmacokinetic profile (if this information is available), other related
clinical trial findings,

9 to have access to multiple views of the protocol (decision dependencies among subsections,
semantic linking of subsections in order to avoid inconsistencies).

3.2 Clinical Trial Design Management
3.2.1 Intelligent Queries

The clinical researchers participating in the study design and preparing the Clinical Trial Protocol
(CTP) will be able to form and submit intelligent queries in order to retrieve valuable information for
determining the study parameters within the clinical trial protocol. These queries will be related to
relevant published clinical trial findings in literature and treatment guidelines published by medical
societies, drug profile (including interactions with other drugs, pharmacodynamics and
pharmacokinetics, adverse events, reported toxicity, etc) and disease profile (including epidemiology,
pathophysiology, current interventions, comorbidities, etc). The clinical researchers will be able to
navigate through the results and filter them through various parameters (such as author, year,
relevance, clinical terms) and will thus be able to increase the scientific validity of the clinical trial
parameters.

3.2.2 Effective Decision Support

During study design, the clinical researchers involved will be offered with decision support while
forming the study protocol parameters. Decision support will be based on rules either provided by the
clinical researchers or extracted from established medical knowledge through intelligent correlations of
available drug, disease and clinical trial findings.

3.2.3 Efficient Navigation Capabilities

The clinical researchers will be able to efficiently and effectively navigate through the current version
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of the clinical trial protocol in order to be able to check for inconsistencies among the various study
parameters and identify the dependencies among the study protocol sections. This functionality will
allow the clinical researchers to avoid mistakes in as well as speed up the process of determining the
study parameters.

3.3 Selection of Patients eligible to be recruited

After final submission and approval of the clinical trial protocol, the clinical investigator(s) will be able
to request a list of patients eligible to participate in the clinical trial. This list will include all the patients
from the hospitals that possibly fit with this clinical trial whose medical profile matches the
inclusion/exclusion criteria set within the study protocol prioritised in order to maximise patient safety,
clinical study efficacy and reduce the study conduction cost.

3.4 Adaptive Clinical Trial Design

The PONTE platform will allow the medical researchers to perform adaptive clinical trial design both
during study protocol determination as well as patient recruitment. During CTP preparation, the clinical
researcher will be able to specify which parameters will be reviewed and possibly adapted. At this
point, PONTE could evaluate the level of confidence when setting the values for these parameters
(endpoints, inclusion/exclusion criteria, etc).
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4. The Clinical Trial Lifecycle

In order for a new drug, vaccine, surgical procedure, device therapy in general (positioning), or a new
way of using known treatments (repositioning) to become available to the public, it must go through
thorough testing and be evaluated by a Regulatory Authority. The testing involves examination of the
safety and efficacy of the treatment on the target patient population through the conduction of a series
of clinical trials. A clinical trial (also known as medical research and clinical study) is a research study
which aims at answering specific questions about vaccines or new therapies or new ways of using
known treatments (called intervention) and observing the effects on outcomes.

Clinical trials are conducted in phases, with each phase having a different purpose and aiming at
answering different scientific questions:

T

Phase 0 trials: they are designed to speed up the development of promising drugs by
establishing very early whether the drug behaves in human subjects as was expected from
preclinical studies

Phase | trials: medical researchers test an experimental drug or treatment in a small group of
people T volunteers - (20-80) for the first time to evaluate its safety, determine a safe dosage
range, and identify side effects. In this phase studies are unblended and uncontrolled.

Phase Il trials: the experimental study drug or treatment is given to a larger group of people
(100-300) to see if it is effective and to further evaluate its safety. In this phase studies are
relatively small, randomised, controlled, blinded trials and use surrogate measurements of
clinical outcomes.

o Phase IIA specifically addresses dosing requirements - how much drug should be given

o Phase IIB specifically addresses study efficacy - how well the drug works at the
prescribed dose

Phase Il trials: the experimental study drug or treatment is given to large groups of people
(1,000-3,000) to confirm its effectiveness, monitor side effects, compare it to commonly
used treatments, and collect information that will allow the experimental drug or treatment to
be used safely. At this phase studies are relatively large, randomised, controlled blinded trials
and use clinical outcomes.

Phase IV trials: post marketing studies delineate additional information including the drug's
risks, benefits, and optimal use. At this phase trials are usually large.

In repositioning studies the phase Il trial addresses intervention that is outside its approved
indication, and the phase IV trial addresses intervention that is use within its marketing authorization.

Depending on the objectives of the clinical trial, many different types are met:

1 Treatment trials, which test experimental treatments, new combinations of drugs, or new

approaches to surgery or radiation therapy.

o0 Randomised clinical trials they do show efficacy of the intervention, whether new drug
work.

o Pragmatic (naturalistic) clinical trials and database analyses are two main methods to
assess the effectiveness of the intervention, whether drug really work in clinical
practice.

9 Prevention trials, which look for better ways to prevent disease in people who have never had

the disease or to prevent a disease from returning. These approaches may include medicines,
vaccines, vitamins, minerals, or lifestyle changes.

Diagnostic trials, which are conducted to find better tests or procedures for diagnosing a
particular disease or condition.
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Screening trials, which test the best way to detect certain diseases or health conditions.

Quality of Life trials (or Supportive Care trials), which explore ways to improve comfort and the
quality of life for individuals with a chronic illness.

4.1 From Basic Science to Clinical Trials

Overall, clinical study design and implementation comprises a complex process. In order to present it,
we will categorise the various operations performed into 3 different groups, as depicted in Figure 1:

1 Clinical Study Design
9 Clinical Study Implementation
9 Clinical Study Findings Evaluation and Dissemination

Regulatory

! Committee
AN

Clinical Study Design Orga istion
L s P, _I ‘_
Scientific
— -~ PR Committee
|
Research | e @
Committee ! Ethics
I

| Data
Protection
Authority

MCd Study Implementation

E%_ ]

Sponsor/CRO

€ -

Subject Enrolment

Principal
Investigator

@-.-.

Site Staff

Patients

Organisation

_.»  Clinical Study Findings :
Evaluation and Dissemination

Clinical Study Findings

THeNEICRO Evaluation 1 0
i « ié}é
A Clinical Study Report e
Regulatory
Principal Clinical Study Findings Organisation

Dissemination

Investigator

Figure 1 Clinical Trial Design and Implementation process
4.1.1 Actors involved

The research team of the clinical trial usually consists of the team of clinical staff at the study site,
which includes clinical investigators, study coordinator, residents, research fellows, research nurse,
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pharmacists, laboratory technicians, biostatistician and clinical assistants. The leader of this team is
referred to as the Principal Investigator (PI). Individuals such as physicians, residents, research
associates, and research fellows who are supervised by the Principal Investigator to perform clinical
trial related procedures and to make important trial related decisions are sometimes referred to as
sub-investigators. Each center that participates in a multi-center study is called Clinical Center
(Clinical Site) and the Pl is called Site Coordinator (SC) or PI of the center.

If a clinical trial is sponsored by a pharmaceutical company, another research team is formed by the
staff of the pharmaceutical company that may include project clinicians, a statistician, a
pharmacokineticist and a project manager. For a large-scale multicenter trial, a Steering Committee is
usually formed to set up the research strategy, to make key decisions and to oversee the activities of
the trial. One of the Principal Investigators is usually selected as the chairperson of the steering
committee. The steering committee is critical for successful management of large, long-term and
complicated clinical trials. In addition, it is required to have a Data and Safety Monitoring Committee
(DSMC) as another research team for clinical trials, which should function independently.

The roles involved and their actions during clinical trial design and implementation are summarised
into the following table (Create (C); Review (R); Approve (A); Revise (RV); Report (Rep)):
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Action Reseach | Trial CTP Informed | Inclusion | Site Patient Trial Data Site Patent. | Adverse
Hypahesis | design consent | exclusion | select | enrolment | management| collection | monitor | De- Event

Actor l criteria ident report

Principal C C C C C A A A A R A Rep

Investigator

Sponsor R,A R,A R,A R,A R,A R,A R

(Funding)

Clinical Res R CA CA CA CA CA C,Rep C,Rep C,Rep C,Rep CA Rep

Organ (CRO)

Program Officer| R,A R,A R,A R,A R,A RA R,A

(Government

Agency)

Clinical Staff R,RV R,RV R,RV R,RV R,RV R,RV R,A R,A R,A R,A R,A R,Rep

Data Center R R R R R Rep Rep R, Rep Rep Rep Rep

Coordinator

Data Manager R R R R R R, Rep Rep R, Rep Rep Rep Rep

Biostatistician R,A R,A R,A R,A R,A R

Site Coodinator R R, A R,A R,A Rev R,Rep R,Rep R,Rep R,Rep |R Rep

Pharmacist R, A R, A R R, A

Research R,RV,A R,RV,A | RRVAA | RRVA |RRV,A | RRV,A R,RV,A

Committee

Regulatory R,RV,A R,RV,A | RRVA | RRV A |RRV,A |RRV,A|RRVA R,RV,A R,RV, A | R,RVA R,RV,A | R,RV,A

Board

Ethics Board R,RV,A R,RV,A | RRV,A | RRV,A | RRV,A R,RV,A

IRB R,RV,A R,RV,A | RRVA | RRVA |RRV,A | RRV,A | RRV,A R,RV,A R,RV,A | RRV,A | RRV,A | RRV,A

DSMB R,A R,RV,A | RRVA |RRVA |RRV,A |R R R R,A R R R

Patients R R R R R R

Patiert Advocate | R,A R,A R,A R,A R,A R,A R,A R,A

Trusted Third R,RV,A | R, RV, A | RRRV,A | R,RV,A R,A R,RV,A

Party

E 2010 PONTE Page 16 of 162




FP7-ICT-2009-4 STREP project
31/08/10 v1.9 PONTE 247945

4.2 Clinical Trial Design

The main processes involved within clinical study design are clinical trial protocol design and
evaluation. During the design process, the research committee works on describing the focus and the
objectives of the clinical trial following scientifically-based reasoning, specifying the target patient
population and the sample population to be recruited, setting the clinical trial parameters (such as
intervention, outcomes, randomization, blinding, control, study duration), and determining the clinical
trial implementation plan (including dosage scheduling, interim analyses), the data collection and Case
Report Form (CRF), analysis and evaluation process (such as statistic methods to be applied,
mechanisms to be used for ensuring data confidentiality, process of reporting to regulatory
organisations and ethics committees) and their commitments.

The outcome of this process is the clinical trial protocol which is reviewed by an Ethics Committee in
order for the latter to investigate the existence of any ethical concerns in the treatment itself on the
patients, the recruitment process, the clinical trial execution and the data handling mechanisms with
particular focus on data confidentiality. The latter, in some countries, also involves review conduction
by a Data Protection Authority. A Research Committee investigates the clinical significance of the
clinical trial and the feasibility of the protocol. Moreover, a Regulatory Organisation (such FDA- Food
and Drug Administration - and EMEA 7 European Medicines Agency and/or National Authorities) is
involved in this process to ensure that the conduction of the clinical trial will be of acceptable quality
and standards.

The outcome of this process may involve acceptance of the clinical trial protocol and thus permission
for the conduction of the clinical study, rejection of the clinical trial protocol and hence termination of
this initiative or request for modifications. In general, protocol writing and review is an iterative process
through which the Research Committee receives the comments and remarks from the other parties
and proceeds with modifications in the clinical study protocol accordingly.

In EU, the clinical trial is registered at the EudraCT data base (or respective database in other
countries).

4.2.1 Clinical Trial Protocol

The Clinical Trial Protocol comprises a document that presents and analyses the study objective(s)
and related background as well as its design, organisation and implementation and acts as the
agreement among the sponsor, the investigator and the regulatory organization on how the clinical
study will be implemented. Hence, it includes:

9 background information on the study disorder and the investigational treatment,
9 scientifically-based reasoning for the conduction of the clinical trial,

1 the objective(s) of the study and the related endpoint(s); the objectives of the study need be
clear and specific in the form of a testable hypothesis

9 clinical trial design, including
0 study phase
0 type of study

the study flow diagram

number of arms/groups

o O O

sub-studies, if any
0 sample size

i information on the target patient population and the respective subject sample to be recruited
in the clinical trial; the population needs to be well-defined with specific inclusion/exclusion
criteria for the study subjects
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1 a clinical trial implementation plan based on which the study will be conducted; this plan
includes :

o the recruitment and retention strategy to be followed,
0 the screening process,
0 the dosage scheduling,
0 the study duration,
0 the examination schedule
among others
1 the statistical methodology to be used for analysing the collected data.

Details of the trial are also provided in other documents referenced in the protocol such as an
Investigator's Brochure.

The analysis of a Clinical Trial Protocol including the description of expected input, the key scientific
guestions that need to be answered in each section as well as the related data sources that are used
for extracting these answers are included in Annex A.

4.3 Clinical Trial Conduction

The administrative parts consist of general information, organisation of research teams,
communication schemes among participants involved in the trials, shipping plan for specimen, data
transfer network, obligations of clinical investigations, medical institutions, and sponsors,
investigational drug accountability, case report forms, study registry, record retention, financing and
insurance, publication policy, signature of investigators and confidential statements.

4.3.1 The Traditional Approach

The actual conduction of the clinical study is initiated through the clinical study site(s) preparation.
During this process, supplies are bought, collected and stored (according to the clinical trial protocol),
human resources are allocated, participating staff may be trained, Good Clinical Practice training for
the study personnel may be provided, among others. Recruitment of patients based on the study
protocol parameters (e.g., inclusion/exclusion criteria) then takes place, with the patients being
informed on the objectives, design (including duration and required follow-up visits) and expected
results of the study and screened following the process described in the study protocol. Those that are
finally selected and agree on participating in the clinical trial process provide their informed consent,
based on the process described in the study protocol.

After the patients have been recruited in the study, the actual implementation of the study begins
which involves provision of the treatment to the recruited subjects and monitoring of their progress.
This process involves several individuals who are responsible for the administration of the treatment
and the patient monitoring processes as well as the preparation of the reports with the study findings.
These individuals fall under various roles including investigators, study coordinators, residents,
research fellows, research nurses, pharmacists, laboratory technicians and clinical assistants.

At timepoints specified within the protocol, interim analysis is performed in order to analyse the
progress of the treatment. During this process, if a treatment proves to be particularly beneficial or
harmful compared to either standard treatment or placebo (depending on the clinical trial
specifications) while the study is in progress, the investigators are ethically obliged to assess this
significant superiority or inferiority (respectively) of the investigational treatment using the retrieved
data and to make a deliberate consideration of terminating the study earlier than initially planned.
During patient follow-up, patients are disengaged from the clinical trial and regular visits (based on the
clinical trial protocol) are made so that the medical researchers monitor their progress and the effect of
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the treatment on them.

Even if a clinical trial protocol is well prepared, thoroughly thought out, and adequately written, its
implementation can still face lots of difficulties and obstacles due to some unforeseen situations and
unanticipated issues during the clinical trial conduction. Some of these issues are relatively minor,
which are the so-called protocol deviations, and some of them are quite major, which are usually
referred to as protocol violations. Some protocol violations are very serious, which may lead to
misconduct or fraud in clinical trials. Therefore, monitoring and audit during the trial by the sponsor are
required to ensure that a clinical trial is conducted according to the clinical trial protocol. Departures

from the protocol during implementation comprise a common problem. Depending on severity and
intensity, departures fromt he tr i al protocol may be <c¢classiyed
moderate, and severe.

Most protocol deviations and violations result from issues and difficulties associated with the actual
implementation of the protocol. The occurrence of protocol deviations and violations increases as the
difficulty of implementing the protocol increases and the feasibility of the protocol decreases. Once
these problems in study conduction are identified, they should be brought to the attention of the
steering committee immediately to examine whether these issues are serious enough to warrant a
protocol amendment. Protocol amendments can also be classified into two types. The first type
includes the administrative amendments, which include notification of changes of study personnel and
modification of some administrative procedures. Administrative amendments do not have an impact on
the scientific integrity and study conduction. Therefore, in general, no official approval by the health
regulatory authorities is required. On the other hand, if amendments involve modification of scientific
or ethical components of the protocol, then the proposed amendments must obtain the official
approval from health regulatory authorities (in particular the Ethics Committee) before they can be
implemented. Examples of these amendments include modification of inclusion/exclusion criteria,
sample size re-estimation, modification or addition of primary endpoints and revision of the informed
consent form with updated information.

4.3.2 Adaptive Clinical Trial Design
4.3.2.1 Introduction

In recent years, the use of adaptive design methods in clinical research and development based on
accrued data has become very popular due to its flexibility and efficiency.

4.3.2.2 How it works

An adaptive design allows modifications to be made to the clinical trial and/or statistical procedures of
ongoing studies based on the review of interim data without undermining the validity and integrity of
the trial. Trial procedures are referred to as the eligibility criteria, study dose, treatment duration, study
endpoints, laboratory testing procedures, diagnostic procedures, criteria for evaluability, and
assessment of clinical responses. Statistical procedures include randomization, study design, study
objectives/ hypotheses, sample size, data monitoring and interim analysis, statistical analysis plan,
and/or methods for data analysis. Nevertheless, these adaptations may lead to several risks:

1 the actual patient population after the adaptations may deviate from the initially specified target
patient population and hence the overall type | error rate, which relates to fallaciously claiming
efficacy for an ineffective drug, may not be controlled

1 major adaptations may in fact lead to a totally different clinical trial which is unable to address
the scientific/medical questions the clinical study aims at answering.

Its goal is not only to efficiently identify clinical benefits of the study treatment under research, but also
to increase the probability of success of the clinical development. Based on adaptations applied,
adaptive designs can be classified into three categories: prospective, concurrent (ad hoc), and
retrospective adaptive designs. Prospective adaptations include, without being limited to, adaptive
randomization, stopping a trial early due to safety, futility or efficacy at interim analysis, dropping the
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losers (or inferior treatment groups), sample size re-estimation, and etc. Concurrent adaptations
usually relate to any ad hoc modifications or changes made as the study continues. Concurrent
adaptations include modifications in inclusion/exclusion criteria, evaluability criteria, dose/regimen and
treatment duration, changes in hypotheses and/or study endpoints among others. It should be noted
that adaptation of this type are in general not initially set as candidates for change but the requirement
for implementing them comes forward during study implementation. Retrospective adaptations usually
include modifications and/or changes made to statistical analysis plan prior to database lock or
unblinding of treatment codes. It should be noted that study design aspects that are revised based on
information obtained entirely from sources outside of the specific trial are not considered as adaptive
design clinical trials.

An adaptive design that can facilitate in determining when further data collection for a particular study
group is not useful due to that group already having shown to represent a suboptimal dose choice,
may decrease cost or time without undermining the study validity and integrity. Similarly, an adaptive
design approach that can adjust the study sample size to avoid both an excessively large clinical trial
and an underpowered study might increase potential of the study to achieve the scientific/medical
goal.

4.4 Clinical Trial Findings Evaluation and Dissemination

The aim of this phase is to ensure that the study was conducted and analyzed as specified in the
clinical trial protocol and that deviations from the latter in trial conduction and/or data handling have
been addressed adequately. Hence, after a trial is completed, a report is usually written to describe
the conduct of the study, any deviation from the protocol, observations and findings obtained from the
trial, and major conclusions of the trial. The quality of a clinical trial is very difficult to define and it
should address the design, conduct, analysis and reporting of a clinical trial, and their clinical
relevance. However, as with any research, the quality of a clinical trial depends on the validity of its
results and conclusion. The validity of a clinical trial can be also classified into internal and external
validity. A clinical trial is said to be internally valid if the differences observed between the treatment
groups, apart from random error, is only due to the treatments under investigation. Internal validity is in
fact an unbiased inference. Low quality of the data collected or produced is due to humerous factors,
such as (a) enrolment of inadequate or small number of patients, (b) poor recording of required
information during clinical trial execution, (c) a not well-designed study protocol, (d) clinical trial
conduction which does not fully comply with the clinical trial protocol and (e) faulty data entry and
analysis. External validity is concerned about generalisability of the result of the present study to other
clinical circumstances, including different patient populations, modification of treatment regimens, or
different modalities of outcomes. It follows that any quality scale for assessment of a clinical trial
should have the capacity to evaluate both internal and external validity. Moreover, the results of the
clinical trial are published in order for the medical society to gain knowledge on the outcome.
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5. Actors and Use Cases

51 Actors

Based on the actors presented in section 4.1.1, the actors that will be initially supported by the PONTE
platform are the following:

9 Principal Investigator (PI), who is the lead scientist of the clinical trial and the head of the
Research Team working on the study.

1 Clinical Investigator (Cl) (aka. Clinical Staff (CS) or Research Team Member), who participates
in the Research Team (when the term is met in the text it includes also the Principal
Investigator if not mentioned).

Biostatistician (BS), who is responsible for the statistic design and analysis of the study.

Clinical Trial Site Coordinator (SC), who is responsible for a particular site participating in the
clinical study

It should be noted that the list of PONTE platform actors will be enriched in the next 2 (two) iterations
of the PONTE development lifecycle based on the requirements analysis already performed and
planned to take place.
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5.2 Analysis of the Clinical Trial Protocol

In the following table the structure of a clinical trial protocol is presented.

Study Synopsis
Trial Objective and purpose
Introduction
Background
Drug Data
Data from non-clinical studies
Clinical data
Trial Design
Statement of design
Number of Subjects
Sample size
Randomisation (and blinding)
Study Duration
Study Objectives
Primary Objective
Secondary Objective
Tertiary Objective
Study Endpoints
Primary Endpoint
Secondary Endpoint
Exploratory Endpoint
Substudy Endpoint
Trial Treatments
Biological Specimen Collection
Authorised use and users

Storage and disposal issues
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Sample de-identification process
Sample annotation
Removal of samples if patient withdraws
Impact of derivative studies that used such samples
Criteria for Discontinuation
Individual Subject
Arm/Group
Trial
Selection and withdrawal of subjects
Inclusion Criteria
Exclusion Criteria
Retention and Recruitment Strategy
Assignment and Randomisation Number
Method of Blinding
Emergency Unblinding
Subject Withdrawal Criteria and Procedures
Treatment Regimens
Dosage Schedule
Dosage Modifications
Presentation of the Drug
Known Drug Reactions
Legal Status of the Drug
Drug Storage and Supply
Concomitant Therapy
Rescue Medications
Study Procedures and Assessments
Informed Consent
Screening Evaluation

Baseline Data
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Study Assessments
Timing of Assessments
Assessment data at timepoint x, y or z
Post Study Examination
Study Restrictions
Evaluation of Results
Response Criteria
Assessment of Safety
Definitions
Adverse event
Adverse reaction
Unexpected adverse reaction
Serious adverse event or serious adverse reaction
Expected adverse drug reactions
Expected Serious Adverse Events
Recording and evaluation of adverse events
Assessment of casualty
Reporting of adverse events
Reporting of SUSARSs
Who should report and whom to report to
When to report
Fatal or life-threatening SUSARSs
Non fatal and non life-threatening SUSARs
How to report
Minimum criteria for initial expedited reporting of SUSARs
Follow-up reports of SUSARSs
Format of the SUSARS reports
Toxicity i Emergency Procedures

Statistics
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Study statistician
Statistical methods to be employed
Interim analyses
Number of Subjects to be enrolled
Clinical data
Criteria for the termination of the trial
Procedure to account for missing or spurious data
The end of the trial
Direct Access to sources data/documents
Ethical Considerations
Consent
Ethical committee review
Declaration of Helsinki and ICH Good Clinical Practice
Data handling and record keeping
Financial and Insurance
Publications and patent policy
Supplements
References

Table 1: Example of Clinical Trial Protocol Structure

During the analysis of the Clinical Trial Protocol, the main focus in this first round of requirements
extraction and analysis process was to identify the protocol sections which could benefit from decision
support, and to specify the dependencies among the sections as well as the data sources within which
valuable information could be found.

In the following table the identified dependencies among the various sections of the Study Protocol are
presented. Each row shows how a particular section affects the remaining sections of the protocol. For
simplicity reasons only the protocol sections among which dependencies occur have been included
and only direct dependencies are presented, whereas dependencies among sub-sections have been
omitted to avoid a complicated view, but are described in Annex A.
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Affects: Introduction | Trial Design | Selection and| Treatment Study Evaluation of | Assessment | Toxicity ¢ | Statistics Ethical Financial
withdrawal of | Regimens Procedures Results of Safety Emergency Considerations| and
| subjects and Procedures Insurance
s Assessments
affected by:
Introduction Study Inclusion/ Dosage Timing of | Response Expected Toxicity ¢ | Number of
duration Exclusion Schedule Assessments | Criteria adverse drug| Emergency Subjects to be
Trial criteria Concomitant Baseline Data reactions Procedures enrolled
treatments Criteria for | Therapy Criteria for the
Study discontinuation Dosage termination of
Endpoints Modifications the trial
Statement of Known Drug
Design Reactions
Study
Objectives
Trial Design Inclusion/ Baseline Data| Response Statistical
Exclusion Timing of | Criteria Methods to be
criteria Assessments employed
Criteria for the
termination of
the trial
Interim
Analyses
Procedurs to
account for
missing or
spurious data
Slection and Study Concomitant Informed Response Number of
withdrawal of duration Therapy Consent Criteria Subjects to be
subjects Number  of Screening enrolled
Subjects Evaluation
Treatment Study Inclusion/ Expected
Regimens duration Exclusion adverse drug
criteria reactions
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Affects: Introduction | Trial Design | Selection and| Treatment Study Evaluation of | Assessment | Toxicity ¢ | Statistics Ethical Financial
withdrawal of | Regimens Procedures Results of Safety Emergency Considerations| and
| subjects and Procedures Insurance
S Assessments
affected by:
Study Study Statistical
Procedures duration Methods to be
and employed
Assessments Interim
Analyses
Evaluation of Study Statistical
Results duration Methods to be
employed
Number of
subjects to be
enrolled
Assessment of] Criteria for Toxicity C Financial
Safety discontinuation Emergency and
Inclusion/ Procedures Insurance
Exclusion
criteria
Toxicity G
Emergency
Procedures
Statistics Criteria  for
the
termination
of the trial
Ethical
Considerations
Financial and Inclusion/
Insurance Exclusion
criteria
Table 2: Dependencies among sections of the Clinical Trial Protocol
E 2010 PONTE Page 27 of 162




FP7-ICT-2009-4 STREP project
31/08/10 v1.9 PONTE 247945

The following table presents the sections and sub-sections within the Clinical Trial Protocol that could
benefit from decision support, as well as the data sources that could provide valuable information to
the medical researchers for filling the sections in. At this point, it should be noted that during the
requirements analysis several data sources for:

1 drug-related information (such as RxNorm, ChEMBL, etc),
9 disease-related data (such as Diseasome, etc),

1 published clinical trial findings (such as ClinicalTrials.gov),
9 on-going clinical trial data

have been identified and will be presented and evaluated within ID4.1.1 Clinical trials data
requirements.

Moreover, another potential valuable source of information that has been identified is raw data from
published studies, in which case data mining techniques could be applied for extracting hidden
information. Hence, if a published study involved the investigational drug for a different indication, data
regarding examination results, intermediate findings and so on could further facilitate the medical
researchers during clinical trial design, as they could be provided with additional information on the
drug action, potential adverse events of the drug, etc. However, it was noted by the partners involved
in clinical research that in general access to such data is not possible due to legal as well as financial
and scientific reasons.

Protocol Section & Sub-Sections | Decision | Related Data Sources
Support

Data Source Related Data

Study Synopsis

Trial Objective and purpose

Introduction Literature
(PubMed,
ClinicalTrials.gov)
Medical societies
(e.g., European
society of
cardiology)

Background (related to disorder) non-clinical and clinical data
regarding the general state
of the disease and the
disease mechanisms (e.g.,
Epidemiology,
Pathophysiology,
Interventions)

Drug Data mechanism of action,
pharmacokinetics and
toxicity of the investigational
drug as well as its action on
disorders

Data from non-clinical studies published ~ non-clinical
findings relating to the
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Protocol Section & Sub-Sections | Decision | Related Data Sources
Support
Data Source Related Data
investigational drug (on the
target disease as well as on
other indications)

Clinical data published clinical findings
relating to the investigational
drug (on the target disease
as well as on other
indications) i side effects,
adverse events

Trial Design Literature
(PubMed,
ClinicalTrials.gov )

Statement of design yes design of similar clinical trials
including number of
arms/groups, use of
comparator drugs, study flow
chart, etc

Number of Subjects yes Estimation of how many
patients from the general
population of patients with
target disease will not
comply with the inclusion and
exclusion criteria

Sample size yes Indicative number from other
related studies

Randomisation (and blinding)

Study Duration yes Indicative duration of other
related studies

Study Objectives objectives of clinical trials
investigating competitor
drugs

Primary Objective yes
Secondary Objective yes
Tertiary Objective yes

Study Endpoints endpoints of clinical trials
investigating competitor
drugs or investigational drug
with the same objectives

Primary Endpoint yes
Secondary Endpoint yes
Exploratory Endpoint yes
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Protocol Section & Sub-Sections | Decision | Related Data Sources
Support
Data Source Related Data
Substudy Endpoint yes
Trial Treatments Dosage/regimen of
investigational product
Plus comparator
product/regimen
Biological Specimen Collection
Authorised use and users
Storage and disposal issues
Sample de-identification
process
Sample annotation
Removal of samples if patient
withdraws
Impact of derivative studies that
used such samples
Criteria for Discontinuation
Individual Subject yes
Arm/Group yes
Trial yes
Selection and  withdrawal of Literature
subjects (PubMed,
ClinicalTrials.gov )
Medical societies
(e.g., European
society of
cardiology)
Electronic Health
Records (EHRS)
Inclusion Criteria yes Epidemiology
% of patients with particular
comorbidities in available
cooperating hospitals
Related Clinical Studies
Exclusion Criteria yes Epidemiology
% of patients with particular
comorbidities in available
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Protocol Section & Sub-Sections | Decision | Related Data Sources
Support
Data Source Related Data
cooperating hospitals
Related Clinical Studies
Retention and Recruitment Strategy
Assignment and Randomisation
Number
Method of Blinding
Emergency Unblinding
Subject Withdrawal Criteria and yes
Procedures
Treatment Regimens Literature
(PubMed,
ClinicalTrials.gov)
Medical societies
(e.g., European
society of
cardiology)
Pharmacodynamics
Non-clinical and  clinical
studies (how the drug was
administered for other
indications
Combined forms of the
investigational drug
Dosage Modifications yes drug side-effects
Drug-Drug interaction
comorbidities
Presentation of the Drug
Known Drug Reactions allergies
drug mechanism
case reports  describing
unexpected cases
Legal Status of the Drug
Drug Storage and Supply
Concomitant Therapy yes Epidemiology i comorbidities
Drug-drug interaction
Rescue Medications yes
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Protocol Section & Sub-Sections | Decision | Related Data Sources
Support
Data Source Related Data
Study Procedures and Assessments Literature
(PubMed,
ClinicalTrials.gov)
Informed Consent
Screening Evaluation yes
Baseline Data yes
Study Assessments yes
Timing of Assessments yes
Assessment data at timepoint X,
yorz
Post Study Examination
Study Restrictions
Evaluation of Results Literature
(PubMed,
ClinicalTrials.gov)
Response Criteria yes
Assessment of Safety Literature
(PubMed,
ClinicalTrials.gov)
Medical societies
(e.g., European
society of
cardiology)
Definitions
Adverse event
Adverse reaction
Unexpected adverse reaction
Serious adverse event or
serious adverse reaction
Expected adverse drug reactions yes reported drug adverse
events
Expected Serious Adverse Events yes reported serious drug

adverse events
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Protocol Section & Sub-Sections | Decision | Related Data Sources
Support
Data Source Related Data
Recording and evaluation of
adverse events
Assessment of casualty
Reporting of adverse events
Reporting of SUSARs
Who should report and whom
to report to
When to report
Fatal or life-threatening
SUSARs
Non fatal and non life-
threatening SUSARSs
How to report
Minimum criteria for initial
expedited reporting of
SUSARs
Follow-up reports of SUSARs
Format of the SUSARSs reports
Toxicity i Emergency Procedures Literature
(PubMed,
ClinicalTrials.gov)
Medical societies
(e.g., European
society of
cardiology)
Statistics Literature
(PubMed,
ClinicalTrials.gov )
Study statistician
Statistical methods to be employed yes Related clinical trials and
statistical methods  they
incorporated
Interim analyses yes
Number of Subjects to be enrolled yes
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Protocol Section & Sub-Sections

Decision | Related Data Sources

Support

Data Source

Related Data

Criteria for the termination of the
trial

yes

Procedure to account for missing or
spurious data

The end of the trial

Direct Access to sources
data/documents

Ethical Considerations

Consent

Ethical committee review

Declaration of Helsinki and ICH
Good Clinical Practice

Data handling and record keeping

Financial and Insurance

Publications policy

Supplements

References

Table 3: Decision Points and Data Sources for extracting valuable information for filling in the Clinical

Trial Protocol
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5.3 Main Use Cases

It should be noted that these use cases will be extended and enriched in the next 2 (two) iterations of
the PONTE development lifecycle based on the requirements analysis already performed and planned

to take place in order to potentially include support for hypothesis evaluation.

5.3.1 UC1: Login

Use Case ID

uc_1

Use Case Name

Login

Purpose The objective of this use case is the log in procedure to the PONTE
system.
Initiator Principal Investigator, Site Coordinator

Primary Actor

Principal Investigator, Site Coordinator

Additional Actors

Clinical Staff, Biostatistician

Description

The actor uses the login form to enter the PONTE system by
providing their credentials.

Pre-condition

The actor is an authorised user of the PONTE system who owns
the appropriate credentials for accessing the latter.

Post-condition

The actor has been authenticated and can access the PONTE
platform with different privileges depending on their account.

Use Case Functionality

Sequence

1. The user enters their credentials
2. The use enters the PONTE platform.

Alternatives

None

Dependencies

Exceptions An appropriate error message will be prompted to the user when
trying to login with incorrect account details or a non-existent
account.

Use Cases | None

Further Information

Particular
Requirements

The Principal Investigator decides upon the authorisation levels for
each role/user.
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Assumptions The Principal Investigator gives the credential for each role/user
Open Issues
Information

Requirements

Non-functional Authorisation levels depending on role determined by the leader of
Requirements the study i.e. Principal Investigator

PONTE

«UsSes»

Principal Investigator

Clinical Staff

«uses»

Biostatistician

Site Coordinator

Figure 2: Login Use Case
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5.3.2 UC2: Set Test of Hypothesis

Use Case ID

ucC_2

Use Case Name

Set Test of Hypothesis

Purpose The objective of this use case is for the user to initially set the
clinical study test of hypothesis (i.e., the safety and efficacy of
which treatment will be investigated upon which disorder).

Initiator Principal Investigator

Primary Actor

Principal Investigator

Additional Actors

Description

The user enters the investigational active substance as well as the
study disorder.

Pre-condition

The user has logged in and is authorised to initiate the process of
writing a new Clinical Trial Protocol.

Post-condition

The test of hypothesis for the clinical trial has been set.

Use Case Functionality

Sequence

The user enters the investigational active substance as well as the
study disorder in the presented form.

Alternatives

Exceptions

Use Cases

Dependencies

uc_ 1

Further Information

Particular
Requirements

Assumptions

Open Issues

Information
Requirements

To avoid spelling errors and resulting inconsistencies, the user
could be assisted during this step by being prompted with a list of
drugs and disorders which he can easily navigate within and
choose from.
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Non-functional User-friendly navigation within the list of available drugs (active
Requirements substances) and indications.

Principal Investigator

cextgnds»

Clinical Staff

2\ Set Test of Hypothesis

Biostatistician

Site Coordinator

Figure 3: Set Test of Hypothesis Use Case
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5.3.3 UCS3: Select Cooperating Hospitals

Use Case ID

ucC_3

Use Case Name

Select Cooperating Hospitals

Purpose The user selects the hospitals that cooperate with their clinical site
and they would like to recruit patients from.
Initiator Principal Investigator

Primary Actor

Principal Investigator

Additional Actors

Description

The user is prompted with the hospitals their clinical site cooperates
with and selects the ones that they would like to recruit patients
from.

Pre-condition

The user has logged-in and is authorised to select the cooperating
hospitals.

Post-condition

The user has selected the hospitals which will participate in the
patient recruitment process.

Use Case Functionality

Sequence

1. The user views the list of cooperating hospitals.

2. The user selects one or more hospitals from the list.

Alternatives

Exceptions

Use Cases

Dependencies

uc_1

Further Information

Particular
Requirements

Assumptions

Open Issues

Information
Requirements
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Non-functional
Requirements

Principal Investigator

wextgnds»

Clinical Staff

“\ Select Cooperating Hospitals

Biostatistician

Site Coordinator

Figure 4: Select Cooperating Hospitals Use Case
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5.3.4 UCA4: Set Clinical Trial Protocol Parameters

Use Case ID

uC_4

Use Case Name

Set Clinical Trial Protocol Parameters

Purpose The objective of this use case is to allow the medical researchers to
go through the clinical trial protocol and specify the clinical trial
parameters.

Initiator Principal Investigator, Clinical Staff

Primary Actor

Principal Investigator, Clinical Staff

Additional Actors

Biostatistician, Site Coordinator

Description

The user navigates through the clinical trial protocol and selects a
section to fill in. During this process, the user can select among
subsection-specific (clinical trial parameter-specific) pre-defined
queries offered by the PONTE platform which aim at facilitating this
process. Moreover, the user can form subsection-specific queries
and navigate through the results for taking into account published
knowledge.

Pre-condition

The user has logged-in, is authorised to fill-in the protocol and the
test of hypothesis has been set.

Post-condition

The user has filled sub-sections

(parameters).

in one or more protocol

Use Case Functionality

Sequence

1. Select Clinical Trial Protocol Section to edit
2. Set Clinical Trial Protocol Parameter

Alternatives

Alternatively, right after step 1 and while editing the protocol
subsection, the user can:

1. Select among Pre-defined Queries related to the Clinical
Trial Protocol subsection

2. View the results for the selected query and take it into
account when filling in the sub-section.

1. Set a subsection-related Query
2. View the Results of the Query

3. Prioritise Results per pre-defined categories (either content-
related 17 i.e., a keyword - or source-related 7 i.e., author,
year, etc).
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Exceptions

Use Cases [ UC 1,UC 2
Dependencies

Further Information

Particular While the user is editing a subsection, the system should
Requirements periodically save the filled-in data in the current version of the
protocol for avoiding loss of content.

Assumptions

Open Issues

Information
Requirements

Non-functional
Requirements

PONTE

Principal Investigator

Set Test of Hypothesis

Ses
Clinical Staff

«uses»

Set Clinical Trial Protocol Parameters

«uses»

Biostatistician

Site Coordinator

Figure 5: Set Clinical Trial Protocol Parameters Use Case
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5.3.5 UCS5: Perform Intelligent Search

Use Case ID

uc 5

Use Case Name

Perform Intelligent Search

Purpose The objective of this use case is to allow the authorised users to
perform study-related intelligent searches within data sources
(related to drugs, diseases, target, published clinical research
findings) that are linked with the PONTE platform.

Initiator Principal Investigator, Clinical Staff, Biostatistician, Site Coordinator

Primary Actor

Principal Investigator, Clinical Staff, Biostatistician, Site Coordinator

Additional Actors

Description

The user sets their query and submits it. Then, they view the results
which they can additionally prioritise based on pre-defined
categories and filter.

Pre-condition

The user has logged-in and the test of hypothesis has been set.

Post-condition

The user has retrieved the results for their query.

Use Case Functionality

Sequence

Set Query

(optional) Set Query parameters
Submit the Query

View Results for the Query

a kw0 Dbd e

(optional) Prioritise Results per pre-defined categories
a. Publication (author, journal, year, journal impact factor)
6. (optional) Filter Query Results per pre-defined categories

a. Publication (author, journal, year, journal impact factor)

Dependencies

b. Indication
c. Drug
Alternatives
Exceptions
Use Cases | UC _1,UC 2

Further Information

E
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Particular
Requirements

Assumptions

Open Issues

Information
Requirements

PONTE platform.

The search involves queries about drugs, diseases and related
clinical trial findings within the data sources that are linked with the

Non-functional
Requirements

users.

User friendly navigation through the search results by the system

Principal Investigator

Clinical Staff

Site Coordinator

Biostatistician

ges»

«USes)

«uses»

Set Test of Hypothesis

«extgnds»

Perform Intelligent Search

Figure 6: Perform Intelligent Search Use Case
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5.3.6 UC®6: View Clinical Trial Protocol

Use Case ID UC 6
Use Case Name View Clinical Trial Protocol
Purpose The objective of this use case is to allow the user to view the

current version of the clinical trial protocol.

Initiator Principal Investigator, Clinical Staff, Biostatistician, Site Coordinator

Primary Actor Principal Investigator, Clinical Staff, Biostatistician, Site Coordinator

Additional Actors

Description The user can select among different ways of viewing the current
version of the protocol. Thus, they can view the protocol by going
through the different sections based on its structure, by selecting a
pre-defined categorisation of the clinical trial protocol content based
on their semantic linking or by viewing the dependencies among
sections in the clinical trial protocol.

Pre-condition The user has logged-in, is authorised to view the protocol and the
test of hypothesis has been set.

Post-condition The user views the current version of the CTP.

Use Case Functionality

Sequence 1. The user selects the protocol version they wish to view.
The user selects the Section View

The user chooses among the section structure, the section they
wish to view.

4. The user views the section.
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Alternatives

Alternatively:
1. The user selects the Section Semantic Linking View

2. The user chooses among the data categories that can be found
within the protocol.

3. The user selects the section they wish to view under the chosen
data category.

4. The user views the section.
Or
The user selects the Section Dependencies View

The user chooses a section of the protocol (clinical trial
parameter).

3. The user views the dependencies of the chosen section with
other protocol sections.

Exceptions

Use Cases
Dependencies

UC_1, UC_2

Further Information

Particular
Requirements

Assumptions

Open Issues

Information
Requirements

Non-functional
Requirements
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PONTE

Principal Investigator

Set Test of Hypothesis

Clinical Staff

View Clinical Trial Protocol

«uses»

Biostatistician

Site Coordinator

Figure 7: View Clinical Trial Protocol Use Case
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5.3.7 UCY: Save Intermediate Version of Clinical Trial Protocol

Use Case ID

ucC_7

Use Case Name

Save Intermediate Version of Clinical Trial Protocol

Purpose The objective of this use case is to allow the user to save the
intermediate versions of the Clinical Trial Protocol they are
preparing.

Initiator Principal Investigator, Clinical Staff, Biostatistician, Site Coordinator

Primary Actor

Principal Investigator, Clinical Staff, Biostatistician, Site Coordinator

Additional Actors

Description

The user will be able to save the current version of the protocol
they are preparing in order for them to save it for later use.

Pre-condition

The user has logged-in, is authorised to fill-in the protocol and the
test of hypothesis has been set.

The user must have the authorisation to save the protocol.

Post-condition

The current version of the protocol will be saved and available for
future editing and/or submission.

Use Case Functionality

Sequence

The user presses the save button and saves the current version of
the protocol.

Alternatives

Exceptions

Use Cases

Dependencies

UC_1, UC_2, UC4

Further Information

Particular
Requirements

When the current version of the protocol is saved, a version
number is appointed to it which increments by 1 each time, starting
from 1.

Assumptions

Open Issues
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Information
Requirements

Non-functional
Requirements

Principal Investigator Set Test of Hypothesis Set Clinical Trial Protocol Parameters

Clinical Staff

«uses»n

«USeSH Save Intermediate Version of Clinical Trial Protocol

Biostatistician

Site Coordinator

Figure 8: Save Intermediate Version of Clinical Trial Protocol Use Case

E 2010 PONTE Page 49 of 162



FP7-1CT-2009-4
31/08/10 v1.9

STREP project
PONTE 247945

5.3.8 UCS8: Update Clinical Trial Protocol

Use Case ID

uc_8

Use Case Name

Update Clinical Trial Protocol

Purpose The objective of this use case is to allow the user who is authorised
to edit the Clinical Trial Protocol to update sections in the protocol.
Initiator Principal Investigator, Clinical Staff, Biostatistician, Site Coordinator

Primary Actor

Principal Investigator, Clinical Staff, Biostatistician, Site Coordinator

Additional Actors

Description

The user selects the latest version of the Clinical Trial Protocol and
proceeds with editing the sections they select.

Pre-condition

The user has logged-in and is authorised to fill-in the protocol.
and

- The Clinical Trial Protocol has been submitted and the review
from the Ethics Committee, Research Committee, Regulatory
Board and Data Protection Authority (if applicable) has been
received, or

- A latest version of the Clinical Trial Protocol is available.

Post-condition

The user has updated the sections within the Clinical Trial Protocol
they have selected.

Use Case Functionality

Sequence

1. The user selects the latest version of the Clinical Trial
Protocol.

The user selects the section(s) they wish to update

The user edits the selected section

Alternatives

Exceptions

Use Cases

Dependencies

UC_1, UC_2,UC_4, UC_7

Further Information
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Particular During Clinical Trial Protocol Update, the Test of Hypothesis cannot
Requirements be changed.

In general, the user is allowed to update only the latest version of
the Clinical Trial Protocol, but is able to view any other version for
tracking changes or taking into account previous decisions that
were made.

The latest version of the Clinical Trial Protocol is considered to be
the chronologically latest version.

A version number is prompted next to each element within the
specificstudy Cl i ni cal Tr i al Protocol s

Only the latest version of the CTP is editable.

Assumptions

Open Issues

Information Every version of the protocol must be saved and be available for
Requirements viewing.

Non-functional
Requirements

PONTE

Set Test of Hypothesis

Principal Investigator

k Clinical Trial Protocol Parameters

Ea Y

pedl?'u)femmediate Version of Clinical Trial Protocol

istician

«uses»

Update Clinical Trial Protocol

Site Coordinator

Figure 9: Update Clinical Trial Protocol Use Case
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5.3.9 UC9: Submit Clinical Trial Protocol

Use Case ID

uc_9

Use Case Name

Submit Clinical Trial Protocol

Purpose The objective of this use case is to submit the Clinical Trial Protocol
to the system once its editing has been completed.
Initiator Principal Investigator

Primary Actor

Principal Investigator

Additional Actors

Description

The user finalises the Clinical Trial Protocol and submits it to the
system.

Pre-condition

The user has logged-in and is authorised to fill-in the protocol.
The latest version of the Clinical Trial is the one to be submitted.

Post-condition

The user has submitted the Clinical Trial Protocol.

Use Case Functionality

Sequence

1. The user selects the latest version of the Clinical Trial
Protocol.

The user submits the protocol.

The user downloads the protocol at their computer in a
predefined format.

Alternatives

Exceptions

Use Cases

Dependencies

UC_1, UC_2, UC_4, UC7

Further Information

Particular
Requirements

The protocol can be submitted only if all sections have been filled
in.

Assumptions

Open Issues

E
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Information The protocol will be exported in a predefined format and will be
Requirements available to the user for downloading.

Non-functional
Requirements

PONTE

Set Test of Hypothesis

Principal Investigator

t Clinical Trial Protocol Parameters

Biostatistician

Site Coordinator 4 Submit Clinical Trial Protocol

Figure 10: Submit Clinical Trial Protocol Use Case
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5.3.10 UC10: Request for Patient Selection

Use Case ID

uC_10

Use Case Name

Request for Patient Selection

Purpose The objective of this use case is that the user will be able to
request a list of proposed patients - from the cooperating hospitals -
to be selected for recruitment in the clinical trial.

Initiator Principal Investigator, Site Coordinator

Primary Actor

Principal Investigator, Site Coordinator

Additional Actors

Description

The user requests for getting a list of patients who are eligible to
participate in the clinical trial.

Pre-condition

The user has logged-in and is authorised to request the list of
patients.

The protocol has gone through the required review process and
approval has been obtained.

Post-condition

The user is prompted with the list of patients who are proposed by
the platform as eligible to participate in the study.

Use Case Functionality

Sequence

1. The user presses the button for retrieving the list of
proposed patients from the cooperating hospitals.

2. The user is prompted with the list of proposed patients

Alternatives

It is rather possible that some hospitals have been included in the
group of hospitals cooperating with the user6 sorganisation or
institution after the initial selection of hospitals, in which case the
user may wish to update this list.

Exceptions

Use Cases

Dependencies

UC_1, UC 9

Further Information

Particular
Requirements

Assumptions

E
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Open Issues While we attempt to have a standard arrangement, data access
may vary depending on hospital policies.

Information The list of patients should include patient details and justification of
Requirements the selection, and should be prioritised based on estimated cost
incurring from patient participation at the clinical trial.

The patient data presented to the PI are pseudonymised, unless
the actor is a doctor at the cooperating hospital.

While we attempt to have a standard arrangement, data access
may vary depending on hospital policies.

Non-functional
Requirements

PONTE

Principal Investigator s S A
P 4 Submit Clinical Trial Protocol

Clinical Staff

«uses» Request for Patient Selection

Biostatistician

Site Coordinator

Figure 11: Request for Patient Selection Use Case

5.3.11 UC11: View List of Patients for Recruitment

Use Case ID UC 11
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Use Case Name

View List of Patients for Recruitment

Purpose The objective of this use case is to allow the authorised user of the
clinical trial to view the requested list of patients who are potential
subjects to be recruited within the study.

Initiator Principal Investigator, Site Coordinator

Primary Actor

Principal Investigator, Site Coordinator

Additional Actors

Description

The user is able to view the list of patients which are proposed by
the PONTE platform as eligible to participate within the clinical trial.

Pre-condition

The user has logged-in and is authorised to request the list of
patients.

The protocol has gone through the required review process and
has obtained approval.

The list of patients for recruitment has been requested.

Post-condition

The user views the list of patients for recruitment.

Use Case Functionality

Sequence

The user views the list of patients for recruitment

2. The user selects a particular patient to view the available
patient data

The user navigates through the patient data

4. The user selects to view the justification of the patient
selection.

5. The user sorts the presented list of patients based on the
expectedi ncurring cost of e aatthe
clinical trial.

Alternatives

Exceptions

Use Cases

Dependencies

UC_1, UC_9, UC_10

Further Information

Particular
Requirements
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Assumptions

Open Issues
Information The patient data presented to the PI are pseudonymised, unless
Requirements the actor is a doctor at the cooperating hospital

Non-functional
Requirements

Principal Investigator Request for Patient Selection

Clinical Staff

«uses»

View List of Patients for Recruitment

Biostatistician

Site Coordinator

Figure 12: View List of Patients for Recruitment Use Case
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5.4

Extended Use Cases
5.4.1 UC12: Define CTP Parameters for Adaptation

Use Case ID

uc_12

Use Case Name

Define CTP Parameters for Adaptation

Purpose The objective of this use case is to allow the authorised user to
specify which parameters in the CTP will be reviewed and possibly
adapted.

Initiator Principal Investigator

Primary Actor

Principal Investigator

Additional Actors

Description

The user specifies which parameters within the CTP will be
reviewed during clinical trial execution and will be possibly adapted
based on the observation data.

Pre-condition

The user has logged-in and is authorised to edit the CTP.
A version of the CTP already exists.

The clinical trial is decided to follow adaptive clinical trial design.

Post-condition

The user has specified the CTP parameters to be reviewed during
study implementation and possibly adapted.

Use Case Functionality

Sequence

The user views the CTP parameters.
The user edits a CTP parameter.

The user sees whether this parameter is evaluated (based
on relevant references, dependencies on other CTP
parameters) as of low confidence by the system.

4. The user marks this parameter as one to be reviewed and
possible will be adapted during study implementation.

Alternatives

Exceptions

Use Cases

Dependencies

UC_1, UC_2, UC_4

Further Information

E
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Particular
Requirements

Assumptions

Open Issues

Information
Requirements

Non-functional
Requirements

PONTE

Principal Investigator

Set Test of Hypothesis Set Clinical Trial Protocol Parameters

«extendsh
Clinical Staff

4 Define CTP Parameters for Adaptation

Biostatistician

Site Coordinator

Figure 13: Define CTP Parameters for Adaptation Use Case
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5.4.2 UC13: Adapt CTP Parameter

Use Case ID

uC_13

Use Case Name

Adapt CTP Parameter

Purpose The objective of this use case is to allow the authorised user to
adapt a CTP parameter based on the interim analysis data for
adaptive clinical trial design purposes.

Initiator Principal Investigator

Primary Actor

Principal Investigator

Additional Actors

Description

The user views the final version of the CTP based on which the
clinical trial is being conducted, selects the Inclusion CTP
parameter to be adapted and edits it accordingly.

Pre-condition

The user has logged-in and is authorised to perform adaptations in
the CTP.

The clinical trial is being conducted.

During the interim analysis, adaptation of the parameter has been
decided.

The CTP parameter has been specified as a parameter to be
reviewed and possibly adapted in the submitted CTP.

Post-condition

The user has adapted the CTP parameter.

Use Case Functionality

Sequence

1. The user selects the final version of the CTP which is
currently being implemented into the clinical trial.

2. The user navigates through the CTP and selects the
parameter to be adapted.

3. (optional) The user performs queries to external data
sources to further substantiate their decision.

4. The user edits the parameter.
The user saves the adapted CTP.

Alternatives

Exceptions If the parameter to be adapted has not beenpre-s peci f i ed
reviewed and possible adaptedo
user is prompted with the respective message.
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Dependencies

Use Cases [ UC 1,UC 9

Further Information

Particular
Requirements

Assumptions

Open Issues

Information
Requirements

Non-functional
Requirements

Principal Investigator

Clinical Staff

Biostatistician

Site Coordinator

PONTE

Submit Clinical Trial Protocol

Adapt CTP Parameter

Figure 14: Adapt CTP Parameter Use Case
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6. Scenarios
6.1 Main Success Scenario

Using a personal computer at the office or at home, the user accesses the PONTE interface. At the
login screen, the user inputs their credentials in order to gain access to the PONTE platform. After the
user has been authenticated, they are granted access to the PONTE system.

Depending on their role, t he user 6s pr i dihtyeag adhorsed é0 parfarm gpecifig a
tasks on the CTP throught he PONTE pl atf or m. I n case the wuser
privileges, the user is presented with an appropriate error message and cannot continue. For the
scopes of this scenario, we consider that the user always has the appropriate privileges to perform the
actions described.

n
0s

A Principal Investigator (PI) user logs in the system through the PONTE user interface. He wants to
start designing a new clinical trial protocol and is redirected to the new clinical trial section. This is the
starting point of the process of designing a new clinical trial protocol, which is always initiated by the
PI. The system helps the user fill in the required fields in a clear and comprehensive manner.

Firstly, the PI is asked to set the clinical study test of hypothesis. In this specific case, the user wants
to test the safety and efficacy of the thyroid hormone (TH) as a replacement therapy for acute
myocardial infarction patients with low triiodothyronine (T3) syndrome. The system asks for the
investigational active substance (TH), as well as the study disorder (acute myocardial infarction) in the
respective fields.

The PONTE interface then asks the PI to specify a set of hospitals taking part at the specific clinical
trial. These hospitals are cooperating with the PONTE system and the specific organisation the user
belongs to and are connected to the PONTE platform. The system presents a list of the available
hospitals and the user selects one or more among them. The process of patient selection for
participation in the clinical trial to be designed will involve patients of the selected hospitals among
others.

Now that the PI user has already set the test of hypothesis for the clinical trial and the participating
hospitals, a Clinical Staff (CS) user can log in the platform and continue to the next step, which is the

design of the clinical trial protocol with the aid of the PONTE system. The PONTE user interface

allows the user to select among three different views of the protocol being edited. The first view

( Successived ) d i s pdiffargns prototolkesections based on the protocol structure. The user can

choose a section to fill in the information required in that section facilitated by the system. In the
second Deperdencidsdi) t he protocol sections are categori
There can be several sections in a protocol dependent to each other or containing similar information.
Finall vy, t h $emanticd ¥ d ents éhe inforrfafion categorised according to its semantic
meaning and expected content.

The CS user chooses the first view and the system presents to him a collection of pre-defined protocol

sections. The user selects a specific section of the protocol, which is subsequently presented on the
screen in more detail . G8iusehfillstirhtee reguiredtparamiters foredclp , t h
section. In case needed, the user can add a new protocol section and edit its contents in plain text.

Depending on the clinical trial section selected, the PONTE system automatically performs some
predefined actions and intelligent searches in order to aid the user fill in that section. In the case of
sections requiring bibliographical input, the system automatically builds bibliographical search terms
based on the specific test of hypothesis and the specific subsection, which are fed to the ontology-
based search engine. The search engine returns the most appropriate bibliographical results which
are presented to the user. The user can view the results and input any information of interest in the
specific clinical trial section. In addition, the user can use custom terms (including author, year, further
keywords) to perform searches by using the ontology-based search engine.

Whenever a section also comprises a decision point, the PONTE platform presents to the user the
information which will help him make the appropriate decision. For example, when setting the inclusion
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and exclusion criteria for patient recruitment, the system automatically performs an intelligent search
at the PONTE knowledge base for interventions for the specific disorder and then drug-drug
interactions between the interventions for the disorder and the investigational drug, and proposes to
the user exclusion criteria 7 if any i which could be included in the clinical trial protocol. This
proposition is also based on bibliographic comparison with the results of previously performed clinical
trials.

At the same time, the PONTE platform presents to the user the effect of setting a specific inclusion or
exclusion criterion to the available patient population within the cooperating hospitals, using
anonymous data from the pool of patients of t
trial. In our scenario, the CS user sets a very strict inclusion criterion, such as a limited range of
acceptable patient ages. The system automatically displays the reduction in the total humber of
patients available at the hospitals due to the adoption of this criterion, which would result to the
existence of very few candidate patients for recruitment. Based on this information, the CS user
reconsiders the above criterion, since it neither affects the scientific validity and focus of the trial nor
has any related patient safety risks, and broadens the age range.

The CS user now selectsthe i De p e n d evieveancechabses the Study Duration sub-section of the
protocol. The system displays that the specific sub-section has dependencies with the introduction,
inclusion/exclusion criteria, dosage scheduling, response criteria, endpoints, number of subjects to be
enrolled and statement of design sections, among others. The user can select any of these dependent
sections to edit them, whereas they can avoid inconsistencies across the linked sections and review
them more easily and effectively.

By selecting the i S e ma wi¢w, tbhedplatform presents to the user a list of semantic terms which can
be found in various sections of the protocol. The CS user selects one of those terms, for example the
investigational drug, and the system automatically displays all the protocol sections which are related
with that term. The user can choose any of those semantically interlinked sections and edit them in a
consistent manner.

The CS user has already spent some time filling in the CTP with the aid of the PONTE system, when
he hears a beeping reminder for a business meeting of his, due in thirty minutes. By pressing the save
button on the PONTE user interface, he saves the current version of the CTP and logs out of the
platform.

While the CS user is attending the meeting, the Principal Investigator (PI) logs in the PONTE platform
and is able to view all previous versions of the protocol, as well as load the latest version and update
it. Like the CS user before, the Pl user can select a specific view and then a specific section to edit.
Then, another CS user enters the system and inputs some additional information in the protocol.
When the initial CS user comes back from his meeting, he is able to continue editing the last version
of the CTP saved by his colleague.

Thanks to the precious aid of the PONTE system, the involved users have managed to complete the
protocol for the new clinical trial. Now that the Pl user believes the protocol to be ready, he submits
the current version along with the accompanying documents for review.

After the protocol has been reviewed by the Ethical Committee and Regulatory Authorities, as well as
the Data Protection Authority (if applicable), the Pl user receives the review results. He once again
logs in to the PONTE platform and makes updates to the latest (submitted) version of the protocol in
order to address the comments and remarks. He then submits the updated protocol and again waits
for approval.

Now that the protocol has been finally approved, the PI user enters the PONTE platform and makes a
request for selection of patients to be recruited to the clinical trial. The PONTE system returns a list of
selected patients from the participating hospitals for the specific clinical trial. In the same manner, a
SC user can view a list of selected patients for the specific site he is involved with. Every detailed
parameter of the CTP has been taken into account by PONTE for the selection of the most
appropriate patients to participate at the clinical trial. The list is prioritised according to the cost for the
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participation of each patient and a justifiForati or
example, the PI user notices that, although a specific patient satisfies all the inclusion and exclusion

criteria, he is low on the list, because there is high possibility of an adverse event. Thus, he chooses

not to recruit him, because t heéheusesrdabsesfthatthe PONEE pat i
platform has helped him recruit the most appropriate patients for the clinical trial, at the same time
minimising the risks for the patients and increasing the possibility of avoiding loss of efficacy during

clinical trial conduction. It is time now to start the actual implementation of the study.

6.2 Extensions

The PI has decided that he wants the clinical trial to follow adaptive clinical trial design. Thus, while
the Pl user is preparing the CTP, he has in mind that he would like to specify which CTP parameters
will be reviewed during study implementation and will possibly be adapted. He is now setting the
inclusion criteria and he decides to use diabetes as one of the criteria. The system performs a series
of searches on diabetes and the investigational drug as well as current treatments for diabetic patients
and their interaction with the study drug and presents them to the Pl. As there are some indications
from published research findings that diabetic people were excluded from some relevant studies,
whereas in other ones there were indications that diabetic people did not respond to the study
treatment, this inclusion criterion is suggested as one to be reviewed during study implementation.
The PI accepts this suggestion.

The clinical study is now in the implementation phase. The sites have been set up, the patient
screening and recruitment process has been finalised and now the recruited patients are participating
at the study. The Pl accesses the observation data of the study participants (patient response to drug,
toxicity observed, etc.) and examines it carefully. He observes that there are serious adverse events
with patients who also suffer from diabetes. Due to the high risks for safety of the patients and also for
the outcome of the study he thinks that these individuals should be withdrawn from the study. Hence,
he decides to adapt the inclusion criteria by removing this criterion and he adapts the exclusion
criterion by including diabetes as one of the comorbidities to be excluded from the trial. The Pl enters
the PONTE system and selects the final version of the CTP that is the one being currently
implemented. He navigates through the CTP and selects the inclusion criteria subsection. The PONTE
system also informs the PI user in case there are new relevant external data available by the time of
the new recruitment phase. The user can choose to take such information into account in the updated
protocol. For example, the Pl user decides to use some important new literature findings on the case
that have been meanwhile published. He removes this criterion from the inclusion criteria subsection
and then goes to the exclusion criteria subsection which he updates accordingly.

The PI user now makes a new request for patient recruitment via the PONTE interface. The changes
in the various protocol sections, which were undertaken with the precious help of the PONTE system,
ultimately resulted in modification of the patient recruitment rules so that now the system can select
more appropriate participants in order to address the issues that occurred in the previous phase of the
study and for improving clinical trial efficacy and increasing patient safety

6.3 Example Queries

In this section, examples are presented of how queries could be performed from the medical
researchers in order for the latter to be able to fill in the protocol sections in a more scientifically-valid
manner and meet their clinical trial objectives. These examples are based on the PONTE validation
scenario, which focuses on investigating upon the safety and efficacy of thyroid hormone (TH)
replacement therapy of low triiodothyronine syndrome with synthetic triiodothyronine in patients with
ST-Elevation Myocardial Infarction (STEMI) both in the acute (in hospital period) and chronic phase
(after hospital discharge) of coronary artery disease and its association with cardiac function and
outcome.
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Introduction

Background

Drug Data

Data from non-clinical studies

Clinical data

A Data source: PubMed

A Keywords:

A
A

Title: epidemiology of coronary syndromes
Date: 2000-present

A Results:

A

A

A

A

Iwai N. [Epidemiology, risk factors, and triggers of acute coronary syndromes]. Nippon
Rinsho. 2010 Apr;68(4):597-601.

Pitsavos C, Panagiotakos DB, Antonoulas A, et al. Epidemiology of acute coronary
syndromes in a Mediterranean country; aims, design and baseline characteristics of the
Greek study of acute coronary syndromes (GREECS). BMC Public Health. 2005 Mar
16;5:23.

Ahmed H, Modi KA, Marmont PR. Epidemiology and pathophysiology of acute coronary
syndromes. J La State Med Soc. 2001 Jun;153(6):276-82.

s

e

The medi cal resear c heRitsavox 6,0Ramagicdakog DB, Anioeowlas @A, et al.
Epidemiology of acute coronary syndromes in a Mediterranean country; aims, design and baseline
characteristics of the Greek study of acute coronary syndromes (GREECS). BMC Public Health. 2005

Mar 16.; 5: 230
Clinical characteristics by discharge diagnosis

Unstable angina Non-Q-wave Mi Q-wave Mi
Men
Number 544 (33%) 523 32%) 582 (35%)
Age (years) 65+ 12 67z 13 6313
Body mass index (kg'm?) 147 Wx3i5 W27
Obesity (%) 116 (24%) B6 (20%) 113 2%)
Hypertension (%) 257 (51%) 215 (41%) 215 (41%)
Hypercholesterolemia (%) 245 (49%) 15§ (42%) 212 (46%)
Diabetes medlitus (%) 146 (30%) 145 (34%) 134 (27%)
Renal Gilure (%) 22 (5%) 31 (8%) 23 (6%)
Prior coronary heart disease 299 (60%) 21251%) 153 (29%)
Women
Number 220 (42%) 176 (34%) 127 (24%)
Age (years) 70+ 10 T4z 1| T2¢13
Body mass index (kg'm?) 815 28242 8242
Obesity (X) 52 (26%) 27 (20%) 37 (11%)
Hypertension (%) 160 (76%) 106 (71%) 76 (63%)
Hypercholesterolema (%) 105 {(50%) &1 (50%) 52 [46%)
Diabetes mellitus (%) B0 (40%) 63 (45%) 32 (28%)
Renal fallure (%) 13 (%) 17 (13%) 3(3%)
Prior coronary heart disease 115 (56%) 63 (44%) 29 (25%)

P < 0.05 and *™P < 0.01 between dagnosis group after correcting for multiple comparisons through the Bonferrani adjustment

Figure 15 Clinical Characteristics for patients after STEMI [3]
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This information can be used as input for building the background information on STEMI. Moreover,
when the clinical researcher is deciding upon the exclusion criteria for their study, they should be
aware that approximately 51% of the male population also suffers from hypertension and thus
excluding such patients from their study would tremendously reduce their target population.

Furthermore, the seasonal distribution of crisis events for patients suffering from the study disorder
comprises an important factor for determining the recruitment period, which in turn significantly
affects the study duration. An example of such distribution is shown in Figure 16. Hence, based on
this example, if a site operates in Halkida, then it is quite possible that the most appropriate season for
starting recruitment of patients after STEMI for a clinical trial would be late autumn, since this is the
period that acute coronary occurrences take place more often.
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Figure 16 Seasonal distribution of acute coronary occurences [3]

A Data source: PubMed

A Keywords:

A Title: myocardial infarction pathophysiology

A Publication type: Review

A Date: 2000-present

A Results:

A Burke AP, Virmani R. Pathophysiology of acute myocardial infarction. Med Clin North
Am. 2007 Jul;91(4):553-72; ix.

A Brener SJ. Insights into the pathophysiology of ST-elevation myocardial infarction. Am
Heart J. 2006 Jun;151(6 Suppl):S4-10.

A Cheng JW. Recognition, pathophysiology, and management of acute myocardial
infarction. Am J Health Syst Pharm. 2001 Sep 15;58(18):1709-18; quiz 19-21.

A Ruiz-Meana M, Garcia-Dorado D. Translational cardiovascular medicine (Il).
Pathophysiology of ischemia-reperfusion injury: new therapeutic options for acute
myocardial infarction. Rev Esp Cardiol. 2009 Feb;62(2):199-209.

A Skyschally A, Schulz R, Heusch G. Pathophysiology of myocardial infarction: protection
by ischemic pre- and postconditioning. Herz. 2008 Mar;33(2):88-100.

A e.
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The medical researcher chooses to view fiBrener SJ. Insights into the pathophysiology of ST-elevation
myocardial infarction. Am Heart J. 2006 Jun;151(6 Suppl):S4-1 0. 0

Platelets adhering to Aggregation
Normal platelets damaged endothelium of platelets into a
in flowing blood and undergoing activation thrombus

Figure 17: The role of the platelet in arterial thrombosis. Platelets adhere to the area of endothelial
disruption and, after activation and aggregation, form theplatelet plug [4]

G L y (inBoNsSAd® STEMI patients

A Data source: PubMed, www.escardio.org

A Keywords:
o Title: AHA STEMI guidelines, esc acute myocardial infarction guidelines
o Date: 2000-present

A Results:

~

A Loomba RS, Arora R. ST elevation myocardial infarction guidelines today: a systematic
review exploring updated ACC/AHA STEMI guidelines and their applications. Am J
Ther. 2009 Sep-Oct;16(5).e7-e13.

Van de Werf F, Bax J, Betriu A, et al. ESC guidelines on management of acute
myocardial infarction in patients presenting with persistent ST-segment elevation. Rev
Esp Cardiol. 2009 Mar;62(3):293.
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The medi c al r e s e\dan deh Werf Fc Bar d,sBetsu Af et al. ESC guidelines on
management of acute myocardial infarction in patients presenting with persistent ST-segment
elevation. Rev Esp Cardiol. 2009 Mar;62(3):293.0 .
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Table 21 Long-term medical treatment after STEMI

Recommendations Class® Level®

Antiplatelets/anticoagulants

Aspirin for ever (75-100 mg daily) in all patients without allergy | A

Clopidogrel (75 mg daily) for 12 months in all patients irrespective of the acute treatment lla C

Clopidogrel (75 mg daily) in all patients with contraindication to aspirin | B

Oral anticoagulant at INR 2~3 in patients who do not tolerate aspirin and clopidogrel lla B

Oral anticoagulant at recommended INR when clinically indicated (eg. atrial fibrillation, LV thrombus, mechanical valve) | A

Oral anticoagulant (at INR 2-3) in addition to low-dose aspirin (75-100 mg) in patients at high risk of thromboembolic events lla B

Oral anticoagulant in addition to aspirin and clopidogrel (recent stent placement plus indication for oral anticoagulation)® lib C

Oral anticoagulant in addition to clopidogrel or aspirin (recent stent placement plus indication for oral anticoagulation IIb C
and increased risk of bleeding)

p-Blockers

Oral B-blockers in all patients who tolerate these medications and without contraindications, regardless of blood pressure or LV | A
function

ACE-inhibitor and ARB

ACE-inhibitor should be considereld in all patients without contraindications, regardless of blood pressure or LV function la A

ARB in all patients without contraindications who do not tolerate ACE-inhibitors, regardless of blood pressure or LV function lla C

Statins

Statins in all patients, in the absence of contraindications, irrespective of cholesterol levels, initiated as soon as possible to achieve | A
LDL cholesterol <100 mg/dL (2.5 mmol/L) (see also Table 22)

Influenza immunization

In all patients ! B

“Qass of recommendation.

® Level of evidence.

“If long-term oralanticoagulation is required, use of a bare metal stent rather than a drug-eluting stent will expose the patient toa shorter duration of triple therapy and hencea
lower bleeding risk.

Figure 18: Standard Treatments after STEMI [1]

According to our medical experts, the table depicted in Figure 18 comprises very useful information
concerning current treatments after STEMI. This table lists medical recommendations for patients after
STEMI, the evaluation of which is presented in the second and third column. The second column titled

ACl asso which stands for fACI ass othetRanea effect (bethefitt i o n C
vs risk), whereas the third column titled fLevel

certainty of the treatment effect. These terms are further analysed in Figure 19. Hence, based on this
table, the investigator can see that aspirin (75-100mg per day) is considered an effective, suggested
treatment - for which sufficient evidence has been deduced from multiple-randomised trials or meta-
analyses (Class | T level A) - for all patients after STEMI without allergy, whereas oral anticoagulant in
addition to clopidogrel or aspirin is a treatment that may be considered but has been evaluated on
very limited populations and is based only on diverging expert opinion, case studies or standard of
care.
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ESTIMATE OF CERTAINTY (PRECISION) OF TREATMENT EFFECT
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of Ireatment or procedure
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trials or meta-analyses

w Recommendation in favor
of troatment or procedure
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= Some conllicting
randomizod rial or
nonrandomized studies

w Recommondation in favor
of treatment or procedure
baing usetul/etfective

u Only diverging expert

or standard of care

Suggested phrases Inr should 15 reasonitio mmay/ might be cocsidered Is not recomermnded
wriing recommendations Is recommandad can be usaful/etiectivabaneticlal mizy/might be reasonable 5 not indicatod
I% iIndicated 18 probatity recomeended wiehineas etectiveness i3 shoud not
1s vt uffoctive boneficial or indeated wekngwnunciear\acentan 15 not usetul'effoctve banefical
or not wed estatitshed may he hanrad

Figure 19: Classification of Recommendations and Level of Evidence [2]

This information is very important for the clinical researchers for several reasons. Thus, some of these
treatments will be followed by the subjects participating in the clinical trial (for ethical and medical
reasons) and thus there is great need for investigating on their interactions with the investigational
drug at later section of the protocol as well as throughout the clinical study implementation. Moreover,
it is highly related with the inclusion/exclusion criteria that the investigator will set. For example,
given the low level of evidence for their efficacy and safety, treatments falling in Class Ill i Level C
could be avoided (without ethical considerations) in case there is evidence that serious potential
interactions can happen in combination with the investigational drug. Moreover, treatments under
Class | i Level A or B, for instance, could serve as the comparator drugs, in the case that the
purpose of the study is to show that the investigational drug is equally effective or superior to one of
the current standard treatments. This information is also useful for choosing the competitor drugs.

Trial Design

Statement of design

Number of Subjects

Sample size

Randomisation (and blinding)

Study Duration
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Study Objectives
Primary Objective
Secondary Objective
Tertiary Objective
Study Endpoints
Primary Endpoint
Secondary Endpoint
Exploratory Endpoint

Substudy Endpoint

A Data source: clinicaltrials.gov

A Keywords:
Title: ace inhibitors and myocardial infarction

>

Conditions: myocardial infarction

>

Interventions: ace inhibitor

>

A Outcome measures: ejection fraction

A Results:
A Cardiovascular Magnetic Resonance for the Occluded Infarct-Related Artery Treatment
(COAT)

http://clinicaltrials.gov/ct2/show/NCT00968383?term=ace+inhibitors+and+myocardial+i
nfarction&cond=myocardial+infarction&intr=ace+inhibitor&outc=ejection+fraction&rank=

1

A e
The results retrieved are summarised in the following table:

COMMIT/CCS2 OPTIMAAL OPTIMAAL COAT
sub-study
Objective Mortality Mortality left improved left
reduction reduction ventricular ventricular
function after systolic
AMI function and
volumes
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Endpoints
0 Primary
i Secondary

Endpoint
change

Duration

Sample size

Table 4: Summary of Study Protocol Parameters related to ace inhibitors and myocardial infarction
taken from www.clinicaltrials.gov

i Death at 4
weeks or prior
to hospital
discharge.

i Major
cardiovascular
events

No significant
change

mean treatment
and follow-up

15 days

45852

U Total
mortality
irrespective
of cause

U Sudden
cardiac

death or

resuscitated
cardiac
arrest

U Reinfarction

No significant

change

wall motion
score index
(WMSI), E-
wave
deceleration
time (E-DT),
Tei index of
overall LV
function.

WMSI p=0.007

minimum of 6 3 months

months of

active therapy

5477

Selection and withdrawal of subjects

Inclusion Criteria

Exclusion Criteria

and

Treatment Regimens

Dosage Schedule

Dosage Modifications

Presentation of the Drug

Known Drug Reactions

Legal Status of the Drug

Drug Storage and Supply

225

i change in

SWT
(6mth)

i LVEF(6mth

)
WMSI(6mth)

LVEDV/(6mth)
LVESV(6mth)

myocardial
tissue
characteristics

(3-5 days)

Not completed

6months

2166

E 2010

PONTE

Page 71 of 162

STREP project
PONTE 247945



FP7-ICT-2009-4 STREP project
31/08/10 v1.9 PONTE 247945

Concomitant Therapy

Rescue Medications

A Data source: PubMed
A Keywords:

A Title: acute myocardial infarction comorbidities
A Results:

A So L, Evans D, Quan H. ICD-10 coding algorithms for defining comorbidities of acute
myocardial infarction. BMC Health Serv Res. 2006;6:161.

A é
The medical research sel ect s IGDel0 coding algofit®ns forldefinifgv a n s
comorbidities of acute myocardial infarction.BMC Heal t h Ser v Res. 2006 ; 6: 16

Figure 20: Prevalence of comorbidities among AMI (Acute Myocardial Infarction)patients(%o) [5]

Through Figure 20 the medical researcher can see that congestive health failure and cardiac
dysrhythmias are among the prevalent comorbidities for AMI patients. Hence, the researcher should
take the latter into account when setting the inclusion/exclusion criteria, as excluding such patients
from the clinical trial T unless there are safety risks - may lead to great reduction of the population for
recruitment. Moreover, knowledge on the comorbidities of the AMI patients while designing the
clinical trial comprises valuable information when specifying the concomitant therapies that the
recruited patients will be allowed to follow during the study.
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