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1. Introduction 

 
ECRIN (European Clinical Research Infrastructures Network) is 
designed to bridge the fragmentation of clinical research in Europe 
through the interconnection of national networks of academic 
clinical research centres (CRC) and clinical trial units (CTU) and to 
develop services to provide support for multicentric clinical studies 
in Europe. 
 
Study monitoring is a sponsor’s task, and includes all activities 
aiming at overseeing the planning, initiation, conduct and data 
processing of clinical studies. Monitoring includes control of data 
integrity and validity both at the scientific and regulatory levels. 
The guideline for Good Clinical Practice1 reminds that all trials must 
be monitored: “the sponsor should ensure that the trials are 
adequately monitored. The sponsor should determine the 
appropriate extent and nature of monitoring. The determination of 
extent and nature of monitoring should be based on considerations 
such as the objective, purpose, design, complexity, blinding, size, 
and end-points of the trial. In general there is a need for on-site 
monitoring before, during and after the trial: however, in 
exceptional circumstances the sponsor may determine that central 
monitoring in conjunction with procedures such as investigators’ 
training and meetings, and extensive written guidance can assure 
appropriate conduct of the trial in accordance with Good Clinical 
Practices. Statistically controlled sampling may be an acceptable 
method for selecting the data to be verified”. 
 
So, depending on the type of study, on sponsor, on countries, the 
use and intensity of monitoring (systematic and exhaustive, 
adapted to the benefit/risk ratio) is variable. 
 
In a first FP6-funded step (ECRIN-RKP, 2004-2005), the monitoring 
practices of academic sponsors across Europe were evaluated and a 
comparative analysis between the different ECRIN countries was 
performed. This analysis demonstrated a lack of harmonisation of 
practice, an increasing use of monitoring, and contribution of 
systematic and exhaustive monitoring to the increase of clinical 
research cost. 
 
Based on the outcome of this first project, the objective of the 
Working group 5 on Study Monitoring in step two (ECRIN TWG, 
2006-2008) was designed to address these issues through the 
development and validation of a common set of criteria for 

                                    
1 Note for Guidance on Good Clinical Practice: ICH harmonised tripartite guidelines, 
CHMP/ICH/135/95. http://www.ich.org 
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gradual risk assessment, leading to the proposal of risk based 
procedures for monitoring. 
 
2. Objectives 

 
Academic clinical research studies require optimisation of limited 
financial resources. The knowledge of the study risk level of the 
study involving participant’s safety and validity of study results 
would allow optimising monitoring, and thus resources 
distribution. In order to build a standardised risk assessment tool, 
a consensus was initiated by the Study Monitoring group of 
ECRIN. 
The task of ECRIN Working Package 5 was: 

o To identify a relevant common set of criteria for evaluation 
of the risk related to multinational clinical research 

o To validate a risk assessment tool 
o To define a common monitoring strategy based on risk 

 
As ECRIN will cover different types of clinical research and not 
only clinical trials covered by the European Directive 2001/20/EC, 
the evaluation of the risk will not be restricted to clinical trials with 
medicinal products. 
 
3. Methods 

 
3.1. Identification of existing risk assessment tools 
 
The literature was searched, and participants in the ECRIN 
Working Package 5 were asked to share the already existing tools 
they knew. 
 
3.2. Identification of criteria for evaluation of risk 
 
Existing risk assessment tools were analysed for risk covered and 
studies concerned. Possible criteria were identified through the 
identified tools. 
 
The Delphi method was used to reach a consensus on a list of 
items: 

o A first questionnaire was built (See appendix 1), and sent to 
clinical research experts from ECRIN countries. This 
questionnaire aimed at evaluating the acceptance of the 
principle of a risk-based approach, and at delimitating the 
desired fields for risk assessment. Responses were analysed 
according to their relative frequency. Additional suggestions 
from the experts were considered and discussed within the 
ECRIN Working Package 5. 
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o A second questionnaire was then built (See appendix 2), 
and sent to the experts. This questionnaire aimed at 
estimating their ability to increase or to reduce the risk. 
Items were selected on a frequency basis. Additional 
suggestions from the experts were considered and discussed 
within the ECRIN Working Package 5. 

o The final list was designed after a meeting of the ECRIN 
Working Package 5 (see appendix 4: 19 items 
assessments). 

 
3.3. Validation of the risk assessment tool 
 
Protocols were assessed by assessors in terms of risks and items 
on visual analogue scales (VAS). 
 
Risks: Different risks were defined: 

o primary risks: risk for participants, risk for validity of study 
results 

o secondary risks: risk for study organisation, risk for study 
governance, risk for target population and public health 

 
Items: Items were those selected by the ECRIN Working Package 
5 during the Delphi process. They were grouped into 5 topics: 

o items about participants 
o items about validation of study results 
o items about study organisation 
o items about study governance 
o items about impact of study results on target population and 
public health 

 
Assessors: Assessors volunteered in each ECRIN country. 
Assessors were: 
– experts in clinical research (epidemiologist, statistician, 
pharmacologist, project leader, senior clinical research assistant, 
investigators ...); 
– clinical experts in different medical fields. 
Each assessor signed a confidentiality agreement concerning the 
protocols they had to assess. 
 
Protocols: Since the aim of ECRIN is to conduct transnational 
trials, it was decided to focus on risk for clinical trials only. A 
standard protocol synopsis (See appendix 3) was designed to 
concisely describe the scientific and organisation aspects of the 
protocol, thus covering the 19 items, among other questions. Real 
protocols covering different types of clinical trials and different 
therapeutic areas were collected, and their scientific and 
organisation aspects were described by the person responsible for 
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the protocol (sponsor or CTU or CRC responsible of the 
management of the study) through the standard synopsis. 
 
Experimental plan: Protocols and assessors were randomly 
distributed into small groups of protocols or assessors. Groups of 
protocols were randomly allocated to groups of assessors through 
an incomplete partially balanced block design. 
 
Questionnaire: A single questionnaire for risks and items 
assessment was designed (See appendix 4). All risks and items 
were measured on a visual analogue scale (VAS). Risk and items 
values on VAS were corrected to get a 0-10 scale. Since the 
intended use of the risk assessment tool is to define a few levels 
of monitoring, VAS values for risks were also empirically divided 
into 3 levels of risk: low, medium, and high. 
 
Internal validity: As internal validity, reproducibility of risks and 
items assessments on VAS was calculated through an intraclass 
correlation coefficient estimated from a random-protocol linear 
model. Reproducibility was also calculated through an intraclass 
correlation coefficient estimated from a random protocol 
proportional odds model. 
 
Items selection: VAS risks were modelled through a random-
protocol linear regression, with adjustment for VAS items. Risk 
levels were also modelled through a proportional odds model, with 
adjustment for VAS items, and robust variance estimation 
(repeated data by protocol). For both models, items were selected 
with backward selection at the 0.05 significance level. These two 
models were used to capture all relevant information in spite of 
variability between assessors. 
 
Score building: If possible, a formal risk score was to be built and 
validated. This score would be directly used to choose monitoring 
intensity. 
 
Sample size: We assumed that the intraclass correlation 
coefficient would be about 0.60, close to the one estimated in the 
Pre-Optimon study 0.62.2 With 20 protocols, a two-sided 95% 
confidence interval computed using the large sample normal 
approximation for an intraclass correlation based on 15 assessors 
will extend to 0.165 from the observed intraclass correlation when 
the expected intraclass correlation is 0,60 (nQuery Advisor®, 
version 6.0). Adding 5 more protocols would improve precision to 

                                    
2 Journot V et al. Validité et reproductibilité d'une échelle de risque dans les études de recherche 
clinique institutionnelles. 1ère Conférence Francophone d'Epidémiologie Clinique 2007. Bordeaux, 
France 
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0.147, while adding 5 more assessors would improve it to 0.162 
only. The main gain would come from an improved intraclass 
correlation coefficient. 
 
4. Results 
 
4.1. Identification of existing risk assessment tools 
 
Different risk assessment tools have already been developed, and 
are used in common practice. 
 
Several examples of tools came from United Kingdom. They 
combine the likelihood of risk and its impact, thus determining the 
appropriate risk management, either to approve the initiation of a 
study, or to adapt its management while it is already ongoing. 
 
In France, The Paris hospital network Assistance Publique – 
Hôpitaux de Paris led the way in 2001 with a risk assessment tool 
for any type of clinical research study. The tool is based on risk for 
participant only. This risk assessment is used to define a 
monitoring strategy adapted to risk. The adaptation concerns the 
on-site monitoring mainly. 
 
A French trial, Optimon, is presently running to formally assess a 
risk adapted approach. It is funded through the National 
Programme of Clinical Research (grant obtained in 2005). A 
German trial, Adamon, started more recently with the same aim. 
Both use their own risk assessment tool. 
 
Altogether, identified tools differed in format and field 
delimitation. Some are specific to trials, other apply to any type of 
clinical research study. Some deals with risk for participants, 
others with any type of risk. They were usually adapted for 
national purpose, not for transnational studies. 
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4.2. Identification of criteria for evaluation of risk 
 
The first questionnaire included 36 questions, grouped into 8 
topics (See appendix 1): 

o 1. principle of risk adapted monitoring (1 question) 
o 2. types of clinical research studies covered by the risk 
assessment tool (5 questions) 

o 3. types of risks included in the risk assessment tool (4 
questions) 

o 4. risk for participant (6 items questions) 
o 5. risk for validity of study results (4 items questions) 
o 6. risk for study organisation (8 items questions) 
o 7. risk for target population (3 items questions) 
o 8. proposals for the risk assessment tool (5 formats) 

 
Experts had to choose between 4 possible answers: I totally 
disagree, I partly disagree, I partly agree, I totally agree. A final 
open question collected additional comments. 
 
Fifty-one experts from 10 countries (Germany, Denmark, Spain, 
France, Hungary, Ireland, Italy, United Kingdom, as well as 
Canada and the USA) answered the questionnaire (See appendix 
5). 
 
The principle of risk assessment was largely accepted: 95% 
experts partly or totally agreed. This agreement hold for any 
domain of clinical research (any objectives, any designs): 90% 
agreed, as well as for any type of risk: 90 to 100% agreed 
depending on type of risk. 
 
From the discussion about answers to items questions, it was 
decided to build a more detailed questionnaire on items. 
 
There was no clear consensus on the format of the risk 
assessment tool (continuous or categorical). Yet, there was a 
large agreement (89%) that risk assessment should be done at 
start of study and while on-going, whenever large changes occur. 
 
The second questionnaire included 36 items, grouped into 5 topics 
(See appendix 2): 

o 1. study participants (8 items) 
o 2. validity of study results (8 items) 
o 3. study organisation (10 items) 
o 4. study governance (7 items) 
o 5. study impact on target population and public health (3 
items) 
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Examples were added to each item to clarify its meaning. 
 
Experts had to choose between 4 possible answers, depending on 
the influence of the item on risk: no influence, increase only, 
decrease only, both increase or decrease. A final open question 
collected additional comments. 
 
Forty-nine experts from 11 countries (Germany, Denmark, Spain, 
France, Hungary, Ireland, Italy, United Kingdom, Switzerland, as 
well as Canada and the USA) answered the second questionnaire 
(See appendix 6). 
 
In addition to raw data, the results were presented in three 
different ways: 

o the items were sorted in order of decreasing maximal 
frequency (whatever the response is, i.e. increase, 
decrease, both or no impact on the risk), showing for which 
items the consensus was the most important 

o the items were sorted in order of decreasing frequency of 
response “increase the risk”, pointing items which increased 
the risk  

o the items were sorted in order of decreasing frequency of 
response “decrease the risk”, pointing items which 
decreased the risk 

 
Most items were judged to have an impact on the risk, either 
increase or decrease, thus being relevant from the experts point 
of view. Only 8 items seemed to have no impact and were 
discussed. 
 
Three items were judged as having no influence on the risk, and 
were removed: 

o No study intervention 
o Clarity of ownership of database intellectual property 
o Expected events leading to major legal or financial 
aftermath 

 
One item was reworded: 

o Partnership with a private organisation 
 
Twenty-four items were grouped into 10 items because of 
redundancy: 

o Expected inherent hazards related to study interventions 
o Expected inherent hazards related to study investigations 
o Expected inherent hazards related to disease or impaired 
condition defining target population, whatever the 
interventions or investigations 
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o Combination of risk carrying interventions or investigations, 
and population with disease or impaired condition defining 
target population 

o Early stage /phase in the development of the study 
interventions 

o Study interventions used outside authorised indication 
/ product licence / state of the art 

o Concealment of randomised study interventions allocation 
o Blinding of study interventions 
o Complexity of study recruitment 
o Complexity of study design 
o Complexity of study follow-up 
o Education and experience of the sponsor to GCP procedures 
o Education and experience of the sponsor to study 
procedures 

o Education and experience of the investigator sites' staff to 
GCP procedures 

o Education and experience of the investigator sites' staff to 
study procedures 

o Existence of quality assurance and quality control systems, 
implemented and maintained by the sponsor, or eventually 
by the Coordinating Centre in case of documented 
delegation 

o Existence of quality assurance and quality control systems, 
implemented and maintained by the investigator sites 

o Involvement of a Coordinating Centre 
o Validation of major events by an Adjudication / Validation 
Committee 

o Existence of a Steering Committee 
o Existence of a Data Safety and Monitoring Board 
o Key trial for registration purpose 
o Major impact of study results on public health management 
o Impossibility to reiterate the study 

 
Altogether, 19 items covering 5 topics were retained: 

o study participant 
� difficulties or incapacity to give informed consent 
� collection of indirectly identifying or sensitive 
 characteristics 
� expected inherent hazards related to study interventions 
 or investigations 
� combination of risk carrying interventions or 
 investigations, and population with disease or impaired 
 condition defining target population 
� study intervention used outside authorised 
 indication/product licence/ state of the art or in early 
 stage/ phase of development 

o validity of study results 
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� pre feasibility assessment of the study recruitment based 
 on reliable sources 

� concealment of randomised study interventions, allocated 
 or to be allocated, during allocation, follow-up and 
 investigations 

� objective assessment of primary and secondary outcomes 
� complexity of study procedures 

o study organisation 
� education and experience of the sponsor or investigator 
 sites’ staff to  GCP or study procedures 
�  existence of quality assurance and quality control 
 systems, implemented and maintained by the sponsor, or 
 eventually by the coordinating centre in case of 
 documented delegation, and by the investigator sites 
� Intervention management tracking system run by a 
 qualified organisation 
� Quickness and security of data entry in the database 
� Full cleaning of database while study is still in progress 
� Availability of the appropriate resources at the start of the 
 study 

o study governance 
� existence of management review organisations 
� existence of ethic and scientific review organisations 
� influence/interference of a private organisation upon study 
 governance 

o target population and public health 
� major impact of study results on target population and 

 public health 
 
4.3. Validation of the risk assessment tool 
 
Assessment process 
 
Finally, 5 assessors refused to assess protocols by lack of time, 
and 24 clinical trial protocols were assessed by 15 assessors (See 
appendix 7): 

o 7 from study management, quality assurance or regulatory 
affairs 

o 4 methodologists 
o 4 principal investigators 

 
Some assessors declined assessment of protocols for conflict of 
interest. Each assessor assessed 7 to 12 protocols. Each protocol 
was assessed by 6 to 8 assessors. 
 
The median duration of the assessment was 40 minutes (range: 
15-130). 
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Risks 
 
Table 1: Non missing (N) and missing (MISS) assessments per 
risk. 

 
 
Missing assessments mainly concerned secondary risks, and risk 
for target population and public health particularly. 
 
Raw and median assessments were described for each risk (See 
Table 1). 
 
Table 2: Raw and median assessments of risks. 

 
Raw values were more dispersed than median values. Three levels 
of risk were defined with cut-off values broadly corresponding to 
interquartile range on median of the 5 risks: 

o low risk: [0-1] 
o medium risk: ]1-4] 
o high risk: ]4-10] 
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Table 3: Median distribution of each risk in 3 levels. 
 

 
 
On average, risk for participant was considered higher, and risk 
for governance and for target population and public health lower 
than the other risks. 
 
Pearson correlation coefficients between risks were calculated 
(See Table 3), and a principal component analysis was performed 
(See Figure 1). 
 
Table 4: Pearson correlation coefficients between median risks 
(N=24 protocols) 
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Figure 1: Principal components analysis on median risks (PAR: risk 
for participant; VAL: risk for validity of study results; ORG: risk for 
study organisation; GOV: risk for study governance; POP: risk for 
target population and public health). 

 
 
Risk for participants and for target population and public health 
were strongly correlated (0.76). Risk for validity of study results 
and risk for study governance were correlated (0.64). Risk for 
study organisation was correlated with all other risks. 
 
Thus data may be best represented in a two-dimension space: 
overall risk on the first axis (61% of variability), and opposition 
between security and validity for the second (25% of variability). 
 
The intraclass correlation coefficient of risk on VAS was estimated 
through a random-protocol linear model, for each risk.  
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Table 5: Intraclass correlation coefficient of risk, for each risk, 
estimated through a random-protocol linear model on VAS risks, 
and through a random-protocol proportional odds model on risk 
levels. 

 
Reproducibility is very low for each risk, whatever the model used. 
This is due to a very high variability between assessors compared 
to variability between protocols. 
 
Items 
 
Table 6: Number of non missing (N) and missing (MISS) 
assessments per item. 
 

 
Most items have few missing data, except for some items: 
existence of a management tracking system for intervention, 
concealment of randomisation, education and experience of 
sponsor and site, availability of resources, and impact on target 
population and public health. These items were not likely to be 
described in the protocol. The aim of the synopsis was to collect 
all necessary data for assessment, but they were not always 
complete. 
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Table 7: Median assessments of items. 
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Table 8: Intraclass correlation coefficient of risk, for each risk, 
estimated through a random-protocol linear model on VAS risks, 
and through a random-protocol proportional odds on risk levels. 
 

 
Reproducibility is very low also for each item, except for the first 
one. Inter-assessors variability is much larger than inter-protocols 
variability



Selection of items 
 
Table 9: Selection of items for risk for participants through a linear regression and a proportional odds 
model (backward selection at the 0.05 significance level). 
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Table 10: Selection of items for risk for validity of study results through a linear regression and a 
proportional odds model with repeated measures (backward selection at the 0.05 significance level). 
 

 
Some items are strongly related with risks, some others more lightly. Since inter-assessors variability is 
very high, the results of selection must be regarded with caution. Yet, it is probable that some items 
may be dropped out. 



This selection leaves 16 items in the list. Yet, when considering 
primary risks only, the list is reduced to 8 items only: 

o study participant 
� difficulties or incapacity to give informed consent 
� collection of indirectly identifying or sensitive 
 characteristics 
� expected inherent hazards related to study interventions 
 or investigations 
� study intervention used outside authorised 
 indication/product licence/ state of the art or in early 
 stage/ phase of development 

o validity of study results 
� objective assessment of primary and secondary outcomes 
� complexity of study procedures 

o study organisation 
� existence of quality assurance and quality control systems, 
 implemented  and maintained by the sponsor, or eventually 
 by the coordinating centre in case of documented 
 delegation, and by the investigator sites 
� Full cleaning of database while study is still in progress 

 
4.4. Monitoring strategy 
 
Adherence with the regulations (EU CT Directive 2001/20/EC) 
must be taken into consideration, when designing a monitoring 
strategy for clinical trials with medicinal products. This requires 
compliance with the international standard of ICH GCP. 
 
Different criteria can be used to adapt the monitoring of clinical 
research. 
 
One approach can be the gradual approach taking into account the 
level of risk associated with the research and with the intervention, 
and designed to guarantee the safety aspects of the clinical 
research, while at the same time taking into account all the 
resources available. This approach is used by the Paris Public 
Assistance and Hospital3 and UKCRN4. 
 
Another approach can be the centralised monitoring defined by the 
systematic organisation of feedback to the central monitor of 
predefined data essential to the trial, but this is not sufficient for 
IMP trials. 
 
A sampling approach can also be used; data sampling, case 
sampling or centre sampling. 

                                    
3 http://www.drrc.aphp.fr 
4 http://www.ct-toolkit.ac.uk 
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Adaptation of monitoring can also be based on results from these 
three different approaches. 
 
For the monitoring of the ECRIN studies, working group 5 
developed an standard operating procedure (SOP) (See appendix 
8) to provide guidance to the ECRIN team (and their cooperation 
with the sponsor) for the development of a optimised monitoring 
plan including the minimum levels of monitoring required for all 
studies performed within the ECRIN network. 
 
The extent and nature of monitoring will be based upon the risk 
involved as assessed by the risk assessment tool (RAT) developed 
by the group. 
 
Every protocol will be graded as high, medium or low risk and this 
will determine the minimum level of monitoring required. 
Irrespective of the minimum monitoring guidelines where there is 
any question over participant safety and/or data quality 
consideration, a site visit must be made. 
 
The frequency and duration of visits is scheduled on a trial-specific 
basis and is dependent on the complexity of the trial, rate of 
recruitment at a site, and trial duration.  The frequency of visits, 
suggested for each trial is to be understood as minimal and can be 
increased at the sponsors discretion. 
 
 
5. Conclusion 

 
At the European level, clinical trials with medicinal products are 
conducted within a strict regulatory framework5. The Directive 
2001/20/EC sets out requirements for clinical trials on medicinal 
products, and these requirements are the same for all such trials, 
regardless of risk. This means that the same requirements are 
applied to ‘low risk’ trials as well as ‘high risk’ trials. There is a 
need for appropriate risk assessment of clinical trials with 
accompanying risk-adapted monitoring strategies. What is more, 
risk assessment and risk-adapted monitoring should apply to all 
categories of clinical research, not only to medicinal products. 
 

                                    
5 Directive 2001/20/EC dated 4 April 2001 on the approximation of the laws, regulations 
and administrative provisions of the Member States relating to the implementation of 
Good Clinical Practice in the conduct of clinical trials on medicinal products for human 
use.Official Journal of the European Communities L121/34 
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Academic clinical research studies that are necessary to develop 
knowledge into new diagnostic, preventive and therapeutic 
intervention require optimisation of limited financial resources. 
 
The knowledge of the study risk level involving participant’s safety 
and validity of study results would allow for optimised monitoring, 
and optimised use of resources. 
 
The ECRIN working group 5 on study monitoring has identified a 
relevant common set of criteria for evaluation of the risk related 
to multinational clinical research. This set of criteria contains 19 
items and covers 5 types of risk; the risk for the study participant, 
the risk for the validity of the study results, the risk for the study 
organisation, the risk for the study governance and the risk for 
the impact of study results on target population and public health. 
 
A validation study was set up. Data contained a high inter-
assessor variability, which prevented to go as far as expected. 
There was no attempt to build a score of risk from the identified 
items. Only a selection of items was performed, to reduce the 
number of items. 
 
This high variability was probably due to the fact that assessors 
had various functions and prior histories. Besides, though 
generally highly interested by the approach, they had received no 
training concerning risk assessment in general, and on this tool in 
particular. 
 
The ECRIN Working Package 5, or its continuing entity, should 
probably work on standardising conditions of use, that could 
consist for instance in: 

o synthesising experiences among other organisations 
o setting-up an assessment committee within ECRIN 
o training of the committee members through risk assessment 
of study projects within or outside ECRIN 

o switching the approach from risk score from items, to 
straight risk assessment after items assessment to ensure 
that all relevant information was taken into account 

 
Anyway, ECRIN has now a procedure for risk adapted monitoring. 
 
In order to share this knowledge across Europe, the WP5 is working 
in the preparation of paper with the final objective of being 
published. 



Deliverable 13& 14  page 25/88 

 
6. Appendices 



Appendix 1:Questionnaire 1-V4 

 



Deliverable 13& 14  page 27/88 



Deliverable 13& 14  page 28/88 



Deliverable 13& 14  page 29/88 



Deliverable 13& 14  page 30/88 



Deliverable 13& 14  page 31/88 



Appendix 2: Questionnaire 2-V5 
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Appendix 3: Protocol synopsis 
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Appendix 4: Validation questionnaire 
 

 





 





Appendix 5: Analysis of answers to Questionnaire 1-  V4 
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Appendix 6: Analysis of answers to Questionnaire v2 .5 
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Appendix 7: List of protocols evaluated  
 
Austria: BOPSAC, HEMAHS 
Denmark: CLARICOR, DIPOM 
France: AUBIER, BINGO, EPICURE, PREMILOC 
Germany: ALDO-DHF, CASP-MTD, ETHIG-II, EURONET-PHL, GAHB, 
HYPRESS, IDANAT2, MOOD-HF, SPIRR-CAD 
Hungary: ZOLPIDEM 
Ireland: HIV-CMP 
Spain: RISVAC, SPIRAL 
Sweden: DIP 
United Kingdom: IMOP, MAPS 
 
Other protocols were collected but could not be used because of 
missing information, and especially of missing completed synopsis. 
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Appendix 8: ECRIN-MO-SOPØØ1 “Monitoring ECRIN 
studies” 



Deliverable 13& 14  page 79/88 

 



Deliverable 13& 14  page 80/88 



Deliverable 13& 14  page 81/88 



Deliverable 13& 14  page 82/88 



Deliverable 13& 14  page 83/88 



Deliverable 13& 14  page 84/88 



Deliverable 13& 14  page 85/88 



Deliverable 13& 14  page 86/88 



Deliverable 13& 14  page 87/88 



Deliverable 13& 14  page 88/88 

 


