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ABSTRACT INTRODUCTION RESULTS DISCUSSION

Purpose: Clinical trials require the Clinical trials are designed to evaluate how The proposed system has been applied in multiple There are so many ongoing clinical trials in the field

extraction of specific metrics from variables, represented by metrics, affect internal and multi-institutional clinical trials over of radiation oncology. The number of trials would be

DICOM plan datasets for protocol-driven outcomes. The sets of metrics specified in trial the past decade. The data analysis workflow wilytl)argelr it ComPletEdft”a'S_are re&"s'fe‘j; Eoi there
' ' : : : : will be a large variety or metrics to deal with. It Is

data analysis. Because these metrics vary protocols can vary drastically depending on consists of three main steps: | ¢ y ot

widely across trials, it has been difficult studies’ obiectives. This variability has made it qguite challenging to devise a system that can model

to develop an automated system capable , J ' Y . majority of if not all clinical trials. Based on our

of supporting diverse study challenging for researchers to develop a 1. Constructing a protocol template based on the experiences on in-house or multicenter clinical trials

requirements. This study proposes a universal automated system that is capable of trial protocol. in the last decade, a set of predefined 47 metrics can

methodology and system architecture handling compliance verifications across 2. Collecting and analyzing plan datasets using handle all we encountered trials. However, there are

that enable universal, automated diverse clinical trials. This study aims to the template so many creative ways to look at clinical data when

compliance verification across a broad propose a universal method and system to 3. Generating review reports or database entry researchers are trying their best to find links

range of clinical trials. address this challenge. reports in specified formats. between metrics and outcomes. 3o, It is very hard if

not impossible to design a truly universal system that

Methods: We designed a compact but can model all trials in the future. There are three

The metric set can be further expanded through

ive i t d th tem:
ComprEhlenS'ved“brary offorty-seven METHODS AND MATERIALS the use of variables and arithmetic expressions. WYS IO SXDANT IE ST
commonly use metrics, mMost ] ]

: | For example, the Healthy Tissue Conformity Index 1. Introd rithmet;i ression to calculat
parameterized by a variable x. To A system was developed to analyze plan . ] . . - INTTOGUCE arithmETIc EXpression 1o calcuiate
imobrove interoretability and flexibilit Y . p yee p (HTCI) is defined as the ratio of the volume portion derived metrics based on predefined ones. It is

P P y Y datasets of clinical trials. There are three . . L
internal metric symbols are formed using ~ambonents in the systerm: of a target covered by the prescription dose included in thlS study. | | |
two prefixes and eight suffixes, which P Y ' (variable a) to the total body volume receiving the 2. Add user def'f)ed metric for manual input. It is
define how data is extracted and what prescription dose (variable b). HTCI can therefore also included in this study.

3. Expand the metric set. This requires system
upgrades to accommodate more trials.

elements are evaluated. Users can create . DICOM data p.arsmg and artlculatlc?n
custom metric labels for exported . Dose summation and DVH calculation

1 . . o ” -

, be calculated using the expression “=a/b” (Figure
records in standardized formats. Each 3. A set of predefined metric notions

A

5

2). More complex expressions can also be defined

as needed, such as “=(a+b)/(c-d/2)xex100". Based on our experiences, 1 and 2 have drastically

enhanced our system. Arithmetic expressions are
very powerful when it comes to automation and

metric can be paired with one of seven . A tool to create protocol templates
comparison operators to evaluate . A module to automatically retrieve metric

extracted values against pmt?c?l' values from plan datasets based on protocol % Percentage 0 outside handline “unexpected” metrices
defined goals and tolerance limits. To N Iat & unexp '
extend functionality, the system eMplates m Median P el
e : 6. A module to parse arithmetic expressions to . — . .
supports user-defined variables and derived _ min Minimum ql Q1 of interquartile
: : : : compute derived metrices
arithmetic expressions, enabling the P . max Maximum 03 Q3 of interquartile
calculation of derived metrics from /. Areporting module | S
. maxin Maximum point inside ¥ Beams | .2_ Conirol Points | & Dose Statistics | . DxVx @ Compliance | Protocol Builder |
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Table 1. The set of predefined metric notions. Take rVx as an example, if
the variable x = 20, the notion becomes rV20, which means percentage

volume receiving at least 20 Gy. For a metric not included in the table, a
user-defined internal metric “xx” can be used for manual value entry.
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