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Abstract - The process of scientific research in medicine
is a complex matter. This process consists, among
others, of the design of a study and data management
during the study. Computers turned out to be useful
tools to support parts of this research process. URIS@is
an example of a tool for computerized data management
[1,2]. This paper describes the design of a knowledgebased system to support the development process of
studies in scientific urological research.

I. Introduction

In university hospitals research is performed by means of
studies to achieve improvements in medical science. An
example of a study often used for scientific clinical research is a clinical trial. Clinical trials are used to investigate the efficacy and safety of new treatments. Several
types of trial design exist, e.g. randomized, blinded (single
or double), cross-over, multi-centre. Furthermore clinical
trials can be classified into phases [3]. A clinical trial
should be designed with utmost care and in detail before its
implementation.
The design of a trial is described in the protocol, which
provides the rules to be followed during the trial. This includes not only drug schedule, evaluation of response and
statistical considerations, but also sufficient information to
avoid unwritten decisions and on-the-spot judgements and a
scientific and ethical foundation of the study. The protocol
has to be judged by several committees on its ethical and
scientific contents before the trial can be started.
Designing a trial and writing the corresponding protocol
appears to be a very complex matter [4]. Most problems are
encountered in:

- coherence between the protocol contents
- unambiguous and complete protocol contents

- statistical design of the trial

These problems did not remain unnoticed. Different groups
have designed or are designing tools to improve the design
and execution of clinical trial protocols. One example is the
ONCOCIN/OPAL system, developed at Stanford. The
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ONCOCIN/OPAL system is used to review and manage
existing cancer trial protocols. The ONCOCIN knowledge
base is maintained by the physicians using OPAL [5,6].
Another system is DaT (Design-a-Trial) [4]. This system
interviews writers of clinical trial protocols by prompting
for the information needed and performs calculations and
provides for comments on important statistical aspects of
the proposed design. At the end, the system generates a 6page draft protocol document. The knowledge base of this
last system is maintained by knowledge engineers.
We are interested in a knowledge based system that supports all aspects of the design process of new clinical trials
and their corresponding protocols. The system should also
be able to support parts of this process. Therefore we
started the development of a system called PROSYS (=
PROtocol design SYStem). This abstract describes the
general design approach of PROSYS.
11. Materials and methods

The design process of a clinical trial consists of several
parts that are related to each other. The different parts of
this process lead to information that should be described in
the corresponding protocol. The contents of five approved
clinical trial protocols have been analyzed, just as the
guidelines of the European Organisation for research on
Treatment in Ca~~cer
(EORTC) [7] and Good Clinical
Practice (GCP) recommendations [3] to determine which
information is most important and most frequently found in
a clinical trial protocol.

III. Results
10 different categories of information were found that are
most important and most frequently found in a clinical trial
protocol. Figure 1 shows these different information categories. Each category is divided into one or more detailed
information blocks. For example, the information category
evaluation is divided into the information blocks study
variables and measurement methods and time schedule of
recoraing (pre-treatment,follow-up). In total 29 information
blocks have been defined at this moment.

The determination of the contents of one information block
is represented as follows:
input

+

reasoning process

-+

desired

in which the input is information retrieved from other
information blocks, from communication with the end-user
or from the PROSYS knowledge base. The reasoning
process uses the incoming information to determine the
desired information. This representation is called a PROSYS
part.
We started to describe the
and the reasoning procm
the desired information
for the PROSYS Pm to deta-"
for the information block study variables and measurement
methods. This dormation block provides for information
on data that should be collected during the trial. This information is given in the form of study variables (e.g. weight,
ods (e.g. bone scan, ECG).
in reasons to collect data are

A well-considered statistical study design will be achieved
by a good definition and implementation of the reasoning
their inputs to retrieve the contents of the
cks of the statistical considerations categoryData management in W S O will benefit from PROSYs, because
in the first instance PROSYS is focused on the determination
of the most relevant study variables. Up to now, researchers
tend define superfluous study variables in UmSo. On the
other hand, they may discover an overlooked variable during
the course of a study. Not well considered study variabIe
specification is another problem that occurs. Support from
PROSYS will reduce the occurrence of these problems in the
near future. Further, if pR0SyS is used to determine the most
relevant study variables, the specifications of these variables
should be transferred from PROSYS htoumso to create fie

ng process of this PRO

hip between prostatic carcinoma and the
prostate specific antigen (PSA) level?" then the starting
variables are PSA and prostate cancer.
The reasoning process uses constraints, given by the endfrom the knowledge base to determine
ant study variables and measurement methods
The knowledge is a complex
between variables and measurement
le, the PSA level can be determined by
and prostate cancer can be confirmed
by a histopathological diagnosis.
cess
reasons through this knowledge
0 the
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tion categories in a clinical trial protocol.
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