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1. Introduction

Fraudulent data is a severe issue in the clinical trial domain. There are some
methods available for identifying data fraudulent and clustering techniques are one
of them. However, detecting the homogeneous clusters is always questionable.
Therefore, we aim to identify the homogeneous clusters using dynamic clustering
technique to detect the fraudulent data. As fraudulent data generally appears at a
site level, our technique will focus on detecting sites that may contain fraudulent
data.

2. Methods and plan

First, hierarchical clustering using Duda and Hart method used for identification of
primary numbers of clusters. After identify the actual numbers of clusters per site
we checked the one-to-one relationship of each homogenous clusters from
different sites to identify inequalities. Based on the findings, we implement
additional checking on the identified sites data to determine possible fraudulent
data.

This approach identifies clinical trial data fraudulent with high efficiency compared
to the traditional methods. Due to the nature of dynamic modeling, this approach
can reduce the use of the extensive resource for identification of fraudulent data.

3. Traditional identification of fraud
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6. Conclusion

4. Dynamic clustering based identification

Hierarchical clustering (HC) is a classical clustering technique to produce a nested
sequence of clusters. It can produce an informative ordering of the objects and
produce small clusters which may be helpful for discovery, for example fraudulent
detection in clinical trial data.

But clustering techniques provide little information about the clusters structure in
the clinical trial data. There is no unified approach on what essentially constitutes a
cluster and no conclusive answer for choosing the number of clusters.

Duda and Hart (DH) is one of the indices to choose the right number of clusters
using certain characteristics from per site of clinical trial data.

Briefly, DH is the ratio of the two within sum of squares to decide whether a cluster
can be divided into two clusters.
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with z, a standard normal quantile with value 3.20.

Somers’ delta is generally used for measuring the strength and direction of
association between an dependent and independent variable. One to one
relationship of each pair of homogenous clusters will be checked using Somers’
delta statistic to rank the clusters and possibly indicate problematic sites.

5. Analysis and Findings

A dummy trial with following attributes was used to show the proposed method in
action.

» Trial consists of 676 subjects, 9 sites

» Age, Gender and BMI used from demographic variables

» Baseline laboratory data for CRE, SGPT, SGOT and ALKP were used as a

concerned variable for possible fraudulent data detection.

Hierarchical clustering results with Duda & Hart index values

Site 1 2 3 4 5 6 7 8 9

No. of Cluster(s) 1 2 3 1 1 1 1 2 4 |

DH Index 0.741 0.588 0.620 0.794 0.663 0.863 0.696 0.670 0.602

Based on clustering information and ‘
Somers’ delta statistics, site 9 has %%% e %%{m% %ﬁm@@n

indication of fraudulent data as it - T
belongs to less homogenous group.
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Thus, dynamic clustering technique can be effectively used in identifying nearly

real-time identification of fraudulent data in clinical trial domain. Please feel free to contact us for further information.
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