
Abstract
According to a paper published in Clinical Trials in 2015,1 19% of studies, closed or terminated in 2011, 
either failed to meet accrual goals (85% of expected enrolment) or were terminated due to insufficient 
accrual. 

This poster presents an application of statistical methodology in the field of Big Data to help identify new 
sources of patients and investigators and to help evaluate the impact of inclusion/exclusion criteria on 
enrolment rates (screen failure rate) with the aim to evaluate up-front the risks of slow enrolment versus 
the cost of increased site numbers and/or modification of the trial design.

1.  Carlisle B, Kimmelman J, Ramsay T, MacKinnon N. Unsuccessful trial accrual and human subjects protections: An 
empirical analysis of recently closed trials. Clin Trials. 2015;12(1):77-83.

Background to the LabCorp Database
▶ >13 Billion test results
▶ 500,000 samples collected and processed daily
▶ 4,000+ diagnostic assays
▶ >758,000 healthcare professionals provided with diagnostic test results
▶ >142 Million consumers since 01 November 2011

Background to the Clinical Trial
Sample-Size Requirement 
▶  150 patients with evidence of potential recurrent 

disease (recurrence defined as two positive 
samples within 1-3 months of each other)

▶  Sponsor desired timeline for enrolment:  
9 months (US only)

▶  Draft site list of 120 investigators from  
95 ZIP codes provided

▶  Interrogation of the previous 14 months of 
laboratory testing data within the LabCorp 
database revealed that <10,000 consumers 
from across 2,848 ZIP codes had been tested 
for the disease and of those 2,358 (<25%) had 
tested positive. Furthermore, available 
information revealed that 156 (2%) had potential 
recurrent positive episodes within 1-3 months.

Based on available information, if investigators were to be enlisted at all 2,848 ZIP codes capturing all 
patients tested, a 13-month recruitment window would be required to provide >80% chance of 
randomising 150 patients (under the assumption of uniformity of enrolment rate, it would take 30x longer 
with just sites at 95 ZIP codes). Realistically from a pragmatic perspective in the Phase II setting, an 
18-month timeline is the maximum that could be considered; under the assumption that future testing 
patterns mirror the historical patterns observed, coverage of ZIP codes needs to be increased in 
proportion to the volume of testing (assuming that the number of positive tests is proportional to all testing).

Proposed Solutions
▶  Enhancement of study investigator list based on previous-trial experience to increase coverage and 

reduce duplication

▶  Proactive referral of positive-tested consumers to study investigators

▶  Identification of potential new sites

Results
Distribution of Subjects Tested Between 01 October 2015 and 30 November 2016

Proposed Investigator Sites (blue crosses)
Note the apparent remoteness for some proposed sites (example illustrated in yellow) and “hot-spots” of 
testing with no “local” investigator (example illustrated in green).

Using Big Data to Facilitate Clinical Trial Enrolment Planning
Steve Jones, Covance Clinical and Periapproval Services Ltd., Maidenhead, UK

Presented at PSI Conference 2017

ZIP codes were used to determine the coordinates (latitude and longitude) of each 
“testing center” and investigator.  “As-the-crow-flies” distance between the each testing 
center and every investigator within the same US state calculated using Haversine 
formula (implemented as the geodist function in SAS version 9.2 and beyond).

Fifty miles was used as a general cut-off for potential referral determination using the  
minimum distance (possible to calculate differently, dependent on state, etc.).

Identifying Potential Referral (<50 miles from a site coloured blue)
Note the large numbers of sites further than 50 miles especially in Florida (FL), Tennessee (TN) and Texas (TX).

Adding Investigators from Past Trials 
Adding Investigators from past trials in a similar indication and repeating the calculation based on the 
combined site list addresses some of the “gaps” [green represents <50-mile proximity to a site (green star) 
from a past trial], but Tennessee, for example, still appears to have untapped potential.

Identifying Potential New Sites (Using Spatial Clustering)
The approach taken with the non-referrable centers was to examine whether, geographically, new investigators 
could be identified with their own “referral network.” This was achieved by calculating a distance matrix 
between each pair of testing centers and use a spatial cluster model (e.g., proc cluster with type=distance in 
SAS) by US state.

ods output clusterhistory = c_ST;
proc cluster data=sqlmatz (type=distance) outtree=t_st nonorm  method=complete trim=10 r=25;
 by phys_std;
 copy phys_zipnd numpatd  numphyd numpatposd;
 id phys_zipndd;
run;

Clusters are then assessed for potential usefulness in terms 
of numbers of potential patients and investigator suitability.

Using the Complete method, clusters are defined such that 
all sites within a cluster are within the distance specified from 
each other and the minimum distance between clusters is 
greater than the specified distance. Use of the trim option 
maintains a “regular” cluster shape, i.e., no elongated strings.

The purple pentagons denote the clusters identified from the cluster analysis with at least 30 patients based on 
historical testing. Forty-two additional sites proposed boosting coverage of the locations identified from historical 
testing (but maintaining a minimum number of expected potential patients from a cost-benefit perspective).
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where 

= sin2
2⁄ is the Haversine function

d - the distance between the two points

r - the radius of the sphere (specified in miles = 3,959)

( 1, 1) and ( 2, 2) are the longitude and latitude of each coordinate in radians


