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• During the intellectual design of a study “I”, the responsible During the intellectual design of a study “I”, the responsible 
researcher, have already established….researcher, have already established….
* The methodology of the studyThe methodology of the study
* The required content of the Case Record FormsThe required content of the Case Record Forms
* The intended statistical (interim) analysesThe intended statistical (interim) analyses
* The logistics and logic of the studyThe logistics and logic of the study
* The data structure for data storageThe data structure for data storage

• So the So the samesame knowledge is used … knowledge is used …
* to write down the protocol; to describe the logistics of the study; to to write down the protocol; to describe the logistics of the study; to 

create the coding forms; to write patient information…..create the coding forms; to write patient information…..

• Moreover … Moreover … 
* I buy a text editor: I I buy a text editor: I do not createdo not create my own one! my own one!
* I use the I use the samesame text editor for any project text editor for any project

Implementation of trials and observational studies
a biostatistician’s perspective
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• If this is so logical, then If this is so logical, then whywhy……
* Do I have to write all definitions first in the protocolDo I have to write all definitions first in the protocol
* Do I have to write down again all definitions as coding formsDo I have to write down again all definitions as coding forms
* Do I have to write down once more all definitions as SPSS syntax Do I have to write down once more all definitions as SPSS syntax 

for analysisfor analysis
* Do I have to type in all definitions again to define a data base Do I have to type in all definitions again to define a data base 

structurestructure
* Do I run into trouble if the data base structure turns out not to Do I run into trouble if the data base structure turns out not to 

correspond with the intended analysis structurecorrespond with the intended analysis structure
* Do clinicians and statisticians alike program their complete data Do clinicians and statisticians alike program their complete data 

entry and retrieval system again and again for each trial or entry and retrieval system again and again for each trial or 
registration study they undertakeregistration study they undertake

* Do researchers waste their time on technical issues while there are Do researchers waste their time on technical issues while there are 
so many more interesting tasks to perform?so many more interesting tasks to perform?

Implementation of trials and observational studies
a biostatistician’s perspective
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• Data management should be an integral part of the methodology of clinical Data management should be an integral part of the methodology of clinical 
studies and hence belongs to the domain of biostatisticsstudies and hence belongs to the domain of biostatistics

• Design decisions should be made while seeking a compromise between the Design decisions should be made while seeking a compromise between the 
requirements from the domain of IT, clinical research, data management requirements from the domain of IT, clinical research, data management 
and statisticsand statistics

• Keywords…..Keywords…..
* ““FlexibilityFlexibility” is a keyword for clinical reseachers designing and establishing long ” is a keyword for clinical reseachers designing and establishing long 

term (inter)national registriesterm (inter)national registries
* ““QualityQuality” and “” and “TransparencyTransparency” are keywords for data managers and research ” are keywords for data managers and research 

nursesnurses
* ““SecuritySecurity” and “” and “PortabilityPortability” are keywords for IT people” are keywords for IT people
* ““Ease-of-useEase-of-use” and “” and “AccessibilityAccessibility” are keywords for physicians using the data ” are keywords for physicians using the data 
* ““EfficiencyEfficiency” and “” and “StandardizationStandardization” are keywords for a biostatistician who is ” are keywords for a biostatistician who is 

involved in involved in many studies at the same time …many studies at the same time …

Implementation of long-term registration projects
 a biostatistician’s perspective
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• Generic data management software must be …Generic data management software must be …
* FlexibleFlexible

• Study coordinator must be able to follow scientific developments and Study coordinator must be able to follow scientific developments and 
dynamically modify the system in any respect without technical dynamically modify the system in any respect without technical 
supportsupport

• The software must be able to follow relevant software developmentsThe software must be able to follow relevant software developments
* EfficientEfficient

• Study coordinators, data managers  and research nurses must be Study coordinators, data managers  and research nurses must be 
able to manage the system in an intuitive wayable to manage the system in an intuitive way

• There should be no local copies of software and/or data basesThere should be no local copies of software and/or data bases
• WWW access should be the normal way of data input/outputWWW access should be the normal way of data input/output

* Cost-effectiveCost-effective
• The design of a particular project should take little timeThe design of a particular project should take little time
• The structure should automatically balance the requirements for The structure should automatically balance the requirements for 

ease-of-data input and ease-of-analysis, both faithful to the protocolease-of-data input and ease-of-analysis, both faithful to the protocol
• All projects must benefit from developments triggered by othersAll projects must benefit from developments triggered by others

Implementation of long-term registration projects
 a biostatistician’s perspective
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Implementation of trials and observational studies
a biostatistician’s perspective

This is what This is what               is all about:              is all about:

•  one central core to contain the clinical definitions, the one central core to contain the clinical definitions, the DictionaryDictionary of a study of a study

•  one central core to contain all one central core to contain all datadata collected collected

•  centralized generation of paper and electronic coding forms as a reflection centralized generation of paper and electronic coding forms as a reflection 
of the current Dictionaryof the current Dictionary

•  structural design that pays attention to the way the data should be checked structural design that pays attention to the way the data should be checked 
and analyzedand analyzed

•  oneone piece of software to run an infinite number of studies in the same way piece of software to run an infinite number of studies in the same way

•  an open architecture which allows (and supports) export of Dictionary and an open architecture which allows (and supports) export of Dictionary and 
Data to any other format or computer program and integration with local data Data to any other format or computer program and integration with local data 
managementmanagement
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* central data basecentral data base
• Clinical design: Working Parties, coordinatedClinical design: Working Parties, coordinated
• data base design: London Office/Leiden Officedata base design: London Office/Leiden Office
• data entry: paper; conversion; WWW pagesdata entry: paper; conversion; WWW pages

* sizesize
• 600 centers; 12 disease-registries; 6 national registries600 centers; 12 disease-registries; 6 national registries
• >20 years; >230000 patients; >450000 treatments;>1000000 >20 years; >230000 patients; >450000 treatments;>1000000 

assessments; >1500 items;assessments; >1500 items;

Implementation of long-term registration projects
Example

permanent registration of blood and permanent registration of blood and 
marrow transplantations in Europemarrow transplantations in Europe
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• logistics of data flow in Europe: supportlogistics of data flow in Europe: support
• Central Office (London)Central Office (London)

– coordination; helpdesk; conversions; trialscoordination; helpdesk; conversions; trials

• Disease Registries Disease Registries (Leiden,Paris,…)(Leiden,Paris,…)
– data managers, statisticiansdata managers, statisticians

• National Registries (National Registries (Leiden,Genova,Roma,Basel,Innsbruck..)Leiden,Genova,Roma,Basel,Innsbruck..)
– data managersdata managers

• Central data base (Leiden)Central data base (Leiden)
– Information scientist, statisticianInformation scientist, statistician

Implementation of long-term registration projects
Example: EBMT
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Overview
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Purpose

• ProMISe was conceived to …ProMISe was conceived to …
* be a be a genericgeneric tool to Design and Manage single/multi center  tool to Design and Manage single/multi center 

clinical research projects: both observational studies clinical research projects: both observational studies 
(registries) and experimental studies (prospective trials)(registries) and experimental studies (prospective trials)

* provide an information storage and retrieval system using provide an information storage and retrieval system using 
the Internet Explorer (IE6.x;7.x) browser over a (secure) the Internet Explorer (IE6.x;7.x) browser over a (secure) 
internetinternet connection connection

* to allow a single person (not being an information scientist) to allow a single person (not being an information scientist) 
to manage an entire project (design as well as logistics)to manage an entire project (design as well as logistics)

* to allow all projects to be to allow all projects to be dynamically modifiabledynamically modifiable and  and 
extendable during their life cycles, incorporating new extendable during their life cycles, incorporating new 
scientific developments or the need for more in-depth scientific developments or the need for more in-depth 
informationinformation



Heidelberg, 2007/01/29 1515

• Studies are physically implemented at the Department of Studies are physically implemented at the Department of 
Medical Statistics of the Leiden University Medical Center in a Medical Statistics of the Leiden University Medical Center in a 
highly secure environment  highly secure environment  

• The Design of a project is integrated into the web application, The Design of a project is integrated into the web application, 
allowing the Designer to change any aspect of the project from allowing the Designer to change any aspect of the project from 
any location on the Internetany location on the Internet

• Tools are included to maintain the structure of the project, the Tools are included to maintain the structure of the project, the 
data bases, log files and user access authorization tablesdata bases, log files and user access authorization tables

• The number of studies (projects) is unlimitedThe number of studies (projects) is unlimited
• Tools are included to “link” projects in a Publisher-Subscriber Tools are included to “link” projects in a Publisher-Subscriber 

relationship enabling sharing of scientific data among relationship enabling sharing of scientific data among 
independent organizationsindependent organizations

• Projects can also contain membership information on centers, Projects can also contain membership information on centers, 
departments and persons involved as well as their roles in departments and persons involved as well as their roles in 
specific projects (mainly clinical trials) specific projects (mainly clinical trials) 

Design
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Data base system: SQL-Server

• Data are stored in a relational data base system in SQL-ServerData are stored in a relational data base system in SQL-Server
• Every project has its own data baseEvery project has its own data base
• The current Servers at the Department of Medical Statistics:The current Servers at the Department of Medical Statistics:

* Win2000 advanced server, 8000 Mb memory, 8 CPU’s, 14*32 Gigabyte Win2000 advanced server, 8000 Mb memory, 8 CPU’s, 14*32 Gigabyte 
RAID-controllerRAID-controller

* Win2005 advanced server, 4000 Mb memory, 4 dual core CPU’s, 14*32 Win2005 advanced server, 4000 Mb memory, 4 dual core CPU’s, 14*32 
Gigabyte RAID-controllerGigabyte RAID-controller

* HTML generating ISAPI DLL by Heitml, GermanyHTML generating ISAPI DLL by Heitml, Germany
* Interactive Graphics by R-ChartsInteractive Graphics by R-Charts
* Microsoft IIS with Thawte Security SignatureMicrosoft IIS with Thawte Security Signature
* Microsoft SQL-Server 2000/2005Microsoft SQL-Server 2000/2005
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Privacy & Security
• Each center has access to its own data (in full detail) and to the Each center has access to its own data (in full detail) and to the 

combined data of all centers (descriptive statistics only)combined data of all centers (descriptive statistics only)
• Within-application access authorization (username/password)Within-application access authorization (username/password)

* level 1: user can obtain statistical information not relating/identifying level 1: user can obtain statistical information not relating/identifying 
patient, physicians, centers or countriespatient, physicians, centers or countries

* level 2: user can list individual patient data but no modification allowedlevel 2: user can list individual patient data but no modification allowed
* level 3: user may modify datalevel 3: user may modify data
* level 4: user may also download a copy of the private data baselevel 4: user may also download a copy of the private data base

• Access to the COMBINED file will not exceed level 1 by defaultAccess to the COMBINED file will not exceed level 1 by default
• Items can be protected against statistical evaluationItems can be protected against statistical evaluation
• Items can be protected from viewing/modification by specific Items can be protected from viewing/modification by specific 

centers/registriescenters/registries
• Security has been approved by the Dutch governmental bureau for Security has been approved by the Dutch governmental bureau for 

the protection of privacy the protection of privacy (in the framework of a perinatal death audit system)(in the framework of a perinatal death audit system)

The logon screen is typically The logon screen is typically 
reached by a link on the website of reached by a link on the website of 
the project organizationthe project organization
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• ProMISe contains a set of dynamic HTML forms, computed in ProMISe contains a set of dynamic HTML forms, computed in 
real time and automatically reflecting the underlying structure real time and automatically reflecting the underlying structure 
of the project and any user preferencesof the project and any user preferences

• Extensive dynamic help file support during data entryExtensive dynamic help file support during data entry
• No local software or Active-X components involved *No local software or Active-X components involved *

* Active-X is however required for very special applications likeActive-X is however required for very special applications like
• ““save-to-local-disk”save-to-local-disk”
• ““read from external application (HIS)”read from external application (HIS)”
• ““decryption/encryption to/from local applications”decryption/encryption to/from local applications”

• The design minimizes data traffic over Internet at the expense The design minimizes data traffic over Internet at the expense 
of heavy use of the local PC in terms of processor load and of heavy use of the local PC in terms of processor load and 
memory requirementsmemory requirements

User interface
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• Only Only oneone software copy exists on a server and any updates  software copy exists on a server and any updates 
take effect immediately in take effect immediately in all all projects and projects and allall centers centers

• No programming is involved in the design and maintenance of No programming is involved in the design and maintenance of 
a project: data bases with structural information are a project: data bases with structural information are 
continuouslycontinuously queried to generate the user interface  queried to generate the user interface 
dynamicallydynamically

• Support for “Publisher-Subscriber” sharing of data & Support for “Publisher-Subscriber” sharing of data & 
definitions between scientific organizations is built into the definitions between scientific organizations is built into the 
designdesign

• Support for separate projects containing members of Support for separate projects containing members of 
organisations and their roles within studies / clinical trialsorganisations and their roles within studies / clinical trials

• Support for central storage of definitions of items or even Support for central storage of definitions of items or even 
entire scoring systems (QoL etc)entire scoring systems (QoL etc)

Efficiency
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• Development of an entire Internet data management system Development of an entire Internet data management system 
is reduced to is reduced to daysdays or  or weeksweeks of (clinical) specifications instead  of (clinical) specifications instead 
of many months of programming labor of many months of programming labor 

• All aspects of the electronic CRF’s can beAll aspects of the electronic CRF’s can be modified modified during the  during the 
study without jeopardizing the integrity of the datastudy without jeopardizing the integrity of the data

• Software improvements/additions created for (or paid by) one Software improvements/additions created for (or paid by) one 
project become available to all users of all projects project become available to all users of all projects 
instantaneously!instantaneously!

• Conversion from regular SPSS files to full-blown relational Conversion from regular SPSS files to full-blown relational 
data base structure built into the systemdata base structure built into the system

Cost-effectiveness
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• ProMISe can also be used as an information ProMISe can also be used as an information retrieval-onlyretrieval-only  
system for centers if the choice has been made to enter new system for centers if the choice has been made to enter new 
data only in the central study center data only in the central study center 

• Organizations can independently build their own websites Organizations can independently build their own websites 
which can display data interactively requested from a which can display data interactively requested from a 
protected ProMISe project (for example statistical data for protected ProMISe project (for example statistical data for 
patient information sites)patient information sites)

• Support for browser-independent standard web interface for Support for browser-independent standard web interface for 
patient questionaires, immediate SAE and SUSAR reportingpatient questionaires, immediate SAE and SUSAR reporting

• Fully automatic e-mail and fax integrationFully automatic e-mail and fax integration

Integration
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• Any clinical study that can be conducted using standard Any clinical study that can be conducted using standard 
paper Case Report Forms (CRF’s), can also be realized within paper Case Report Forms (CRF’s), can also be realized within 
the ProMISe frameworkthe ProMISe framework

• Since only standard SQL-Server tables are used, already Since only standard SQL-Server tables are used, already 
existing data can be converted to ProMISe easily after existing data can be converted to ProMISe easily after 
creating the appropriate structurecreating the appropriate structure

• If properly constructed, SPSS files can be integrally If properly constructed, SPSS files can be integrally 
converted to a full-blown ProMISe project in an hourconverted to a full-blown ProMISe project in an hour

• Users can download their own private MS-Access data bases Users can download their own private MS-Access data bases 
or Excel files for local data analysis or connection to other or Excel files for local data analysis or connection to other 
local data base systems: local data base systems: open structure with well-defined open structure with well-defined 
conversion interfacesconversion interfaces

Application
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Just a series of tables to store both Just a series of tables to store both 
Dictionary and Data …Dictionary and Data …
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Complete representation in Access …Complete representation in Access …
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… … or SPSS …..or SPSS …..
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Project realization

• Project “classification” by primary (clinical) purpose…Project “classification” by primary (clinical) purpose…
* Epidemiological description of target populationEpidemiological description of target population
* Unification of (inter)national approaches to one diseaseUnification of (inter)national approaches to one disease
* Integration of research projects within one clinical areaIntegration of research projects within one clinical area
* Consensus achievementConsensus achievement
* Questionaire collectionQuestionaire collection
* Long term data collection with fixed scientific purposeLong term data collection with fixed scientific purpose
* Long term data collection reflecting actual treatment structure (EPF)Long term data collection reflecting actual treatment structure (EPF)
* Unification of scoring systemsUnification of scoring systems
* Clinical trial management and meta dataClinical trial management and meta data
* Patient care and safety issuesPatient care and safety issues
* Temporary data collection (EU projects)Temporary data collection (EU projects)
* Partial collection of (phenotypical) data to be linked to genetic dataPartial collection of (phenotypical) data to be linked to genetic data
* Local support for multi disciplinary approachesLocal support for multi disciplinary approaches
* National registries integrating many different clinical fieldsNational registries integrating many different clinical fields
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Project realization

• Project “classification” by primary statistical approach…Project “classification” by primary statistical approach…
* Single measurementSingle measurement
* Repeated measurements with a (small) fixed # of repetitionsRepeated measurements with a (small) fixed # of repetitions
* Repeated measurements with variable # of repetitionsRepeated measurements with variable # of repetitions
* Presence of “survival context”Presence of “survival context”
* One-time-only analysis (e.g. clinical trial) or continuous analysesOne-time-only analysis (e.g. clinical trial) or continuous analyses
* Analysis by statistician or by clinical researcherAnalysis by statistician or by clinical researcher
* Data quality control level Data quality control level 
* Focus on case descriptions or summary measuresFocus on case descriptions or summary measures
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Project realization

• Project “classification” by IT context…Project “classification” by IT context…
* Stand-alone project or one-of-manyStand-alone project or one-of-many
* Need to communicate with other data basesNeed to communicate with other data bases
* Need to standardize design with other sources of informationNeed to standardize design with other sources of information
* Accessibility at non-ProMISe levelAccessibility at non-ProMISe level
* Complexity when represented within other data base contextsComplexity when represented within other data base contexts
* Interface requirements to Hospital Information SystemsInterface requirements to Hospital Information Systems
* In-house design or externalIn-house design or external
* In-house management or externalIn-house management or external
* Level of knowledge principle designerLevel of knowledge principle designer
* Need to import classification systemsNeed to import classification systems
* System loadSystem load
* Required level of securityRequired level of security
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Project realization

• Project “classification” by data management context…Project “classification” by data management context…
* Dedicated designer and/or manager or project sharingDedicated designer and/or manager or project sharing
* Central or distributed data entryCentral or distributed data entry
* Organization of data quality checks: a priori and/or post-hocOrganization of data quality checks: a priori and/or post-hoc
* Level of knowledge principle data managerLevel of knowledge principle data manager
* Need for non-ProMISe data entry (patients, SAE, SUSAR)Need for non-ProMISe data entry (patients, SAE, SUSAR)
* Need for education and trainingNeed for education and training
* Dictionary interpretation support (help files, training)Dictionary interpretation support (help files, training)
* Hiding or exposing relational structure: simplicity versus flexibilityHiding or exposing relational structure: simplicity versus flexibility
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Project realization

I will now show you a series of different projects realized within I will now show you a series of different projects realized within 
ProMISe illustrating the previous conceptsProMISe illustrating the previous concepts

The projects differ inThe projects differ in
• ScaleScale
• PurposePurpose
• Clinical complexityClinical complexity
• SecuritySecurity
• Organizational complexityOrganizational complexity
• Quality requirementsQuality requirements
• Methodological approach (observational vs experimental)Methodological approach (observational vs experimental)
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Generic ProMISe Projects

SCORES: accumulation of scoring systems used in other projectsSCORES: accumulation of scoring systems used in other projectsDEMO: a demo projectDEMO: a demo project

MEMBERS: a priori defined core project for each organisation to contain members (in centers)MEMBERS: a priori defined core project for each organisation to contain members (in centers)

ROLES: a priori defined core project for each cluster within an organisation ROLES: a priori defined core project for each cluster within an organisation 

to contain roles that members play in specific projectsto contain roles that members play in specific projects
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European Blood and Marrow Transplant Group

MEDAB: all BM transplants in EuropeMEDAB: all BM transplants in Europe

MEMBERS: all membership infoMEMBERS: all membership info

ROLES: all roles people have in CLWP projectsROLES: all roles people have in CLWP projects

CLLAG: clinical trial in CLLCLLAG: clinical trial in CLL

MDS2X2: doubly randomized trial in MDSMDS2X2: doubly randomized trial in MDS

MMVAR: european trial together with industryMMVAR: european trial together with industry

RICMAC: Reduced Intensity trial in MDSRICMAC: Reduced Intensity trial in MDS
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Interuniversity Cardiological Institute of the Netherlands

DIPR: National Registry of all cardiac implants (pacemakers)DIPR: National Registry of all cardiac implants (pacemakers)

CONCOR: National Registry of cardiac events among patients with inborn cardiac malformationsCONCOR: National Registry of cardiac events among patients with inborn cardiac malformations
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ORTHOPAEDICS

RESEARCH: all implants in dpt of orthopaedics of the LUMC (unification of all academic research)RESEARCH: all implants in dpt of orthopaedics of the LUMC (unification of all academic research)

LROI: National Registry of all Hip & Knee implantsLROI: National Registry of all Hip & Knee implants

RODA: Regional Registry of Hip & Knee implants (pilot)RODA: Regional Registry of Hip & Knee implants (pilot)
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DOCG: Dutch Childhood Oncology Group

ALL10: clinical trialALL10: clinical trial

BASIS: meta-data base containing all patient in all trialsBASIS: meta-data base containing all patient in all trials

ACNS423: clinical trial ACNS423: clinical trial 

AHOD31: clinical trialAHOD31: clinical trial

AML15: clinical trialAML15: clinical trial EUROLB02: clinical trialEUROLB02: clinical trial

EWING99: clinical trialEWING99: clinical trial

MDS2006: clinical trialMDS2006: clinical trial

PNET4: clinical trialPNET4: clinical trial
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NEUROLOGY

TREND: unification of all Dutch research on Complex Regional Pain Syndrome (CRPS1) TREND: unification of all Dutch research on Complex Regional Pain Syndrome (CRPS1) 

SCOPA: local research project into Parkinsons Disease (long term followup)SCOPA: local research project into Parkinsons Disease (long term followup)

QSN: Dutch national registry on neuromodulationQSN: Dutch national registry on neuromodulation
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GENERAL

KVA: quality of work ; questionaire for employees of the LUMCKVA: quality of work ; questionaire for employees of the LUMC

PATSAFE: national consensus project on Patient SafetyPATSAFE: national consensus project on Patient Safety

ZORCO: regional coordination of target allocation ZORCO: regional coordination of target allocation 

for ambulances after call to 112for ambulances after call to 112
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SPRN: Dutch foundation for national perinatal registries

PRN: Dutch national registry of all newbornsPRN: Dutch national registry of all newborns

• MidwifesMidwifes

• General PractitionersGeneral Practitioners

• GynaecologistsGynaecologists

• ObstetriciansObstetricians

• NeonatologistsNeonatologists

• PaediatriciansPaediatricians

LPAS: registry of all deaths (<1 month after birth)LPAS: registry of all deaths (<1 month after birth)

Perinatal audit system evaluating assessments made byPerinatal audit system evaluating assessments made by

midwifes and physiciansmidwifes and physicians
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PAEDIATRICS & NEONATOLOGY

PREVCD: European project on prevention of Caeliac DiseasePREVCD: European project on prevention of Caeliac Disease

NEONAT:Neonatal research data base for Nijmegen UniversityNEONAT:Neonatal research data base for Nijmegen University

• NeonatologyNeonatology

• PaediatricsPaediatrics

• PhysiotherapyPhysiotherapy

• LogopaedicsLogopaedics

• PsychologyPsychology
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GYNAECOLOGY

IVF: local IVF registry overlapping patient care and researchIVF: local IVF registry overlapping patient care and research

CRYOPRES: local cryopreservation registry overlapping patient care and researchCRYOPRES: local cryopreservation registry overlapping patient care and research
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PARASITOLOGY

ALBENDA: randomized and cohort study in Indonesia supporting Dutch laboratoriesALBENDA: randomized and cohort study in Indonesia supporting Dutch laboratories
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NEUROSURGERY

SCIATICA / MAST: national randomized clinical trialsSCIATICA / MAST: national randomized clinical trials

DELPHI: international randomized clinical trialDELPHI: international randomized clinical trial
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HAEMATOLOGY

SCNIR: Hannover-based European Registry for NeutropeniaSCNIR: Hannover-based European Registry for Neutropenia
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Some screenshots



Heidelberg, 2007/01/29 4545

Data Entry is automatically Data Entry is automatically 
started and produces started and produces 
an overview of all an overview of all 
patients present in patients present in 
each center within the each center within the 
authorization of the authorization of the 
useruser

The user clicks on any The user clicks on any 
patient ID in the patient ID in the 
complete Index …complete Index …
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… … and the patient is loaded into the and the patient is loaded into the 
data editordata editor
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The correct records are loaded by The correct records are loaded by 
clicking in the Record Locator… clicking in the Record Locator… 

and the Chapter can also be chosen and the Chapter can also be chosen 
using “Chapters&Sections” using “Chapters&Sections” 
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Data Modification is initiated by a Data Modification is initiated by a 
mouse click on the item to be mouse click on the item to be 
modified and then continues modified and then continues 
sequentiallysequentially
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Context sensitive help extends to Context sensitive help extends to 
frequency tables and columnar frequency tables and columnar 
reports on any item while reports on any item while 
performing data entryperforming data entry
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… … while an overview of all data can while an overview of all data can 
be obtained at any point in timebe obtained at any point in time
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After startup, information on the After startup, information on the 
software, the current authorizations software, the current authorizations 
and other users is available ….and other users is available ….
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These authorization aspects can be These authorization aspects can be 
dynamically adjusted by the dynamically adjusted by the 
Designer at any timeDesigner at any time
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Users van view information on all Users van view information on all 
participating centers and who is participating centers and who is 
actually accessing the data actually accessing the data 
(subject to authorization)(subject to authorization)
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The relational structure is visualized The relational structure is visualized 
and the user can work with Item and the user can work with Item 
Filters ….Filters ….
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… … by combining a series of items by combining a series of items 
and storing such a collection on and storing such a collection on 
diskdisk
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The Designer establishes pre-defined The Designer establishes pre-defined 
FiltersFilters
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Any such subset can be used to Any such subset can be used to 
document the Dictionary …document the Dictionary …

… … together with the coding together with the coding 
system involvedsystem involved
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… … or generate the or generate the 
corresponding paper corresponding paper 
CRF for data CRF for data 
collectioncollection
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The Record Filter allows the user to The Record Filter allows the user to 
build arbitrarily complicated build arbitrarily complicated 
Logical Criteria which select the Logical Criteria which select the 
appropriate records appropriate records 

Behind the screens these criteria are Behind the screens these criteria are 
translated to the appropriate SQL translated to the appropriate SQL 
statementsstatements
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A quick preview is availableA quick preview is available
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The third Filter chooses the Center The third Filter chooses the Center 
to access, subject of course to to access, subject of course to 
the user’s authorization levelthe user’s authorization level



Heidelberg, 2007/01/29 6262

While the Dictionary is the sole While the Dictionary is the sole 
source of information on the source of information on the 
Project Structure, Project Structure, 
preprogrammed Export Formats preprogrammed Export Formats 
allow the user to convert both allow the user to convert both 
Data and Dictionary to other Data and Dictionary to other 
formats …formats …
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… … like Access, Excel, SPSS, Word etclike Access, Excel, SPSS, Word etc
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Project managers and users can Project managers and users can 
store exports for (repeated) usestore exports for (repeated) use
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Reports can be generated with a Reports can be generated with a 
simple mouse click, based on the simple mouse click, based on the 
currently active Item and Record currently active Item and Record 
Filters Filters 
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… … and choosing among several types and choosing among several types 
of overview or even a direct load of overview or even a direct load 
into Data Entry. into Data Entry. 

A complete overview can be A complete overview can be 
obtained by clicking on the obtained by clicking on the 
particular patient …particular patient …
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The Status-like overview contains a The Status-like overview contains a 
Record Locator and information Record Locator and information 
on all data currently stored on on all data currently stored on 
the Server …the Server …
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ProMISe contains a simple language ProMISe contains a simple language 
that can be used by a HTML that can be used by a HTML 
“programmer” to create the “programmer” to create the 
most complex propriety output most complex propriety output 
formats. As an example a letter formats. As an example a letter 
describing the cardiac events for describing the cardiac events for 
a patient in the CONCOR a patient in the CONCOR 
project….project….
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• A special graphical A special graphical 
representation of all events representation of all events 
experienced by a patient is experienced by a patient is 
directly linked to the overviewdirectly linked to the overview
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When the header of a column in the When the header of a column in the 
report is clicked, a frequency report is clicked, a frequency 
table appears with a graphical table appears with a graphical 
representationrepresentation



Heidelberg, 2007/01/29 7171

A report can be generated as a A report can be generated as a 
series of frequency tables instead series of frequency tables instead 
of a columnar layout…..of a columnar layout…..
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In addition a graphical representation appears, optionally In addition a graphical representation appears, optionally 
comparing the current center with its “complement” …..comparing the current center with its “complement” …..
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Crosstabulations and descriptive statistics are also Crosstabulations and descriptive statistics are also 
supported….supported….
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The The ManagerManager of the project can  of the project can 
maintain all production aspects of maintain all production aspects of 
a project that need adjustment a project that need adjustment 
remotely including ..remotely including ..

• Participating CentersParticipating Centers

• User authorizationUser authorization

• System performanceSystem performance

• Data sharing with other projectsData sharing with other projects

• Project-wide parametersProject-wide parameters

The system is “self-repairing” and The system is “self-repairing” and 
remembers the queries issued to remembers the queries issued to 
enhance its efficiencyenhance its efficiency
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• Management of centers with Management of centers with 
various properties…..various properties…..
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• … … and users authorized to access and users authorized to access 
themthem

• Support of detailed authorization Support of detailed authorization 
when allowing switching from when allowing switching from 
one center to another in one one center to another in one 
sessionsession
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• Infrastructure is “self-repairing” Infrastructure is “self-repairing” 
through internal consistency through internal consistency 
checkschecks

• Manager can make full additional Manager can make full additional 
backups and store them locally backups and store them locally 
for added safetyfor added safety

• Table indexes can be defined for Table indexes can be defined for 
increase in speed if certain types increase in speed if certain types 
of queries are known to be used of queries are known to be used 
very oftenvery often
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• Special parameters allow fine Special parameters allow fine 
tuning of projects beyond the tuning of projects beyond the 
standard behaviour assummed standard behaviour assummed 
by ProMISeby ProMISe
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• Support for JavaScript functions Support for JavaScript functions 
defining formula items allowing defining formula items allowing 
retrospective calculation on retrospective calculation on 
existing data alsoexisting data also
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• Internal messaging system Internal messaging system 

* to send imemdiate messages to users to send imemdiate messages to users 

* to close and reactive a projectto close and reactive a project

* Put messages on the logon pagePut messages on the logon page
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• After EXPORTING (a part of) the After EXPORTING (a part of) the 
data, the resulting MS-Access data, the resulting MS-Access 
MDB file can be uploaded again MDB file can be uploaded again 
(after adding and/or modifying (after adding and/or modifying 
data) and imported into the data data) and imported into the data 
base almost fully automaticallybase almost fully automatically
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• In Access we add, modify and In Access we add, modify and 
delete some fields….delete some fields….

• … … and then zip the file again and and then zip the file again and 
upload it…..upload it…..
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• Contents of the uploaded file are checked…..Contents of the uploaded file are checked…..

• ……. And an overview of the eligible records is . And an overview of the eligible records is 
produced….produced….

• Then the Manager chooses against which container Then the Manager chooses against which container 
the data should be uploaded (as test data, production the data should be uploaded (as test data, production 
data or demo data)data or demo data)
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• Finally overviews of all pending Finally overviews of all pending 
modifications can be produced modifications can be produced 
(and even downloaded for (and even downloaded for 
analysis) prior to executionanalysis) prior to execution

• Actual upload can be fine tunedActual upload can be fine tuned
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The The DesignerDesigner of the project can change the  of the project can change the 
design remotely while normal production design remotely while normal production 
continues!continues!

Working on a separate instance of the entire Working on a separate instance of the entire 
project, the Designer can modify…project, the Designer can modify…

• The relational structureThe relational structure

• Items (fields)Items (fields)

• Codes & LabelsCodes & Labels

• Help filesHelp files

• Triggers (quality checks)Triggers (quality checks)

• JavaScript functionsJavaScript functions

A “A “DEMODEMO”-version with its completely ”-version with its completely 
separated data storage can be enabled separated data storage can be enabled 
automaticallyautomatically
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• The relational structure can be The relational structure can be 
modifiedmodified

• Unit-of-analysis can be definedUnit-of-analysis can be defined
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• The items in each table can be The items in each table can be 
organized into Chapters and organized into Chapters and 
Sections for easy referenceSections for easy reference

• Reordering of these partitions Reordering of these partitions 
supported without physical supported without physical 
change to the data basechange to the data base
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• Items can easily be added and Items can easily be added and 
modified in design mode, by modified in design mode, by 
defining all relevant properties…defining all relevant properties…

• ……including the coding system (labelset)including the coding system (labelset)
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• ProMISe has a rich trigger ProMISe has a rich trigger 
structure allowing the designer to structure allowing the designer to 
determine the behaviour and determine the behaviour and 
quality checks during data entryquality checks during data entry
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• Many types of HELP files can be Many types of HELP files can be 
constructed or uploaded by the constructed or uploaded by the 
DesignerDesigner

* Inline HTML formatted textsInline HTML formatted texts

* GraphicsGraphics

* PDF filesPDF files

* Word documentsWord documents

* Links to other websitesLinks to other websites

* EtcEtc

• All help files are automatically All help files are automatically 
displayed during data entry and displayed during data entry and 
can also be included on the can also be included on the 
automatically generated paper automatically generated paper 
coding formscoding forms
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ProMISe2: summaryProMISe2: summary

ProMISe2 is a self-learning and programmer-independent environment …

• to design and manage any clinical study 
• from any place in the world 
• offering a secure storage of privacy sensitive data
• in industry-standard data bases 
• with automatically generated web pages 
• for data entry & output via secure Internet
• with conversion to other data base systems or statistical software. 

Just like …
• a text-editor is a generic tool to write anything from a simple letter 
to a complicated book
• ProMISe2 is a tool to create any clinical data management 
environment, from simple studies to complicated ongoing disease 
registrations or clinical trials
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Conclusions from 8 years development Conclusions from 8 years development 
& production experience& production experience

• It is possible to design It is possible to design genericgeneric software for Internet  software for Internet 
based multi center data management projects that is …based multi center data management projects that is …
* tailored to the needs of data managers, statisticians and tailored to the needs of data managers, statisticians and 

clinicians in various situationsclinicians in various situations
* to be maintained by a single personto be maintained by a single person
* to safeguard the link between protocol logistics, data base to safeguard the link between protocol logistics, data base 

structure and statistical analysesstructure and statistical analyses
* to allow a non-information scientist to create and maintain to allow a non-information scientist to create and maintain 

complex large scale projectscomplex large scale projects
* to convinces research organisations to accept a fixed interface in to convinces research organisations to accept a fixed interface in 

return for fast development and mutual benefitreturn for fast development and mutual benefit
• It is however required to maintain an overview of all projects It is however required to maintain an overview of all projects 

realized in order to assess which improvements can and should be realized in order to assess which improvements can and should be 
implemented so running projects are not “harmed” but instead may implemented so running projects are not “harmed” but instead may 
benefit from thembenefit from them
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