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ABSTRACT

Clinical trials are an important part of modern medi-
cal research, however the effort required to fi nd candi-
dates for participation in such trial is signifi cant.  With 
the increasing prevalence of electronic medical re-
cords, automated or semi-automated solutions become 
feasible.  We present an semi-automated approach for 
determining clinical trial eligibility based on informa-
tion available in an electronic medical record.

INTRODUCTION

     Clinical trials form the experimental basis for much 
of modern medicine.  As with other experimental sci-
ences, a suffi ciently large target population must be 
sampled to gain the statistical power needed to have 
confi dence in the results of the study.  For clinical 
trials this means we must fi nd a signifi cant number 
patients who meet the eligibility criteria of the trial.  A 
trade-off exists between the number patients who meet 
the eligibility criteria and the strictness of the criteria.  
The quality of the trial results can suffer from either 
too few enrollees or too broad eligibility criteria.  
Systems that help identify eligible patients1,2 can thus 
improve the quality of clinical trial results.

METHODS

     The system we propose aims to assist healthcare 
organizations involved with clinical trials in identify-
ing eligible candidates.  The input to our system will 
be clinical eligibility criteria in the form of fi rst order 
predicate logic.  Each of the individual criteria will be 
represented as a simple predicate.  These predicates 
will be related through a logical expression in con-
junctive normal form.  While automatic generation of 
these predicates and expressions from natural language 
trial documents is outside the scope of this project, an 
effort to this end is in progress at our institution.
     Each of the predicates will be classifi ed by structure 
to assist in the process of creating a mapping to the 
target database.  For example, predicates made up of 
a single noun phrase (e.g. pregnant) are likely to be 
observations or diagnoses.  Predicates that contain a 
noun phrase and a numeric value (e.g. gestational age 
> 26.0 wks.)  are likely to represent things such as 

time values or laboratory measurements.  Predicates 
consisting of two noun phrases are likely to be name-
value pairs.
     Based on these classifi cations the system will at-
tempt to map the terms in the predicate to concepts in 
the target database3.  The mapping process will make 
use of the data dictionary of the target database, and the 
schema of the target database, as well as other medical 
vocabularies and ontologies.  We will use the results 
of the mapping process and the logical expressions to 
generate medical logic modules in Arden Syntax.
     We recognize that a complete mapping of all terms 
will not be possible for many reasons: not all neces-
sary data will be in the target database, not all predi-
cates will be precise enough to be mapped, and some 
predicates require logic that is higher than fi rst-order.  
To handle this situation we will fi rst determine eligi-
bility to the extent possible based on the information 
that is mappable.  If eligibility is still possible after this 
evaluation we will then present the user with a ques-
tionnaire to complete the determination of eligibility.

EVALUATION

     To evaluate our system we will calculate the preci-
sion and recall of both our individual term mappings 
and entire predicate mappings.  We will also evaluate 
the correctness of the Arden syntax modules that we 
generate.
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