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Data management outsourcing for investigator-initiated clinical trials
Seiichiro Yamamoto”, Haruhiko Fukuda®, Tetsuya Hamaguchi®,
Takuji Okusaka®, Atsushi Makimoto”, Hideki Ishikawa® and Yasuo Ohashi®®
“National Cancer Center
?Department of Molecular-Targeting Cancer Prevention,
Kyoto Prefectural University of Medicine
?University of Tokyo
®Japan Clinical Research Support Unit
Key Words: clinical trial, data management, single institute, contract research organization

It has been well established that data management is an essential component in conducting
clinical trials. To obtain data management of satisfactory quality, a certain amount of funding
is needed, regardless of whether investigators have their own datacenter or a contract with a
* CRO (clinical research organization) for their data management. In addition to data manage-
ment, an operations office is also necessary for smooth conduct of clinical trials. This office is
responsible for the management of trials, institutions, investigators, budgets, and various pro-
jects. The principal investigators of a study should therefore familiarize themselves with all the
functions necessary for clinical trials and decide who or what organization will be responsible for

them.
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We evaluated interobserver reproducibility for the response
evaluation criteria in solid tumors (RECIST) guidelines and the
influence of minimum lesion size (MLS) on reproducibility. The 110
consecutive patients with non-small cell lung cancer were
treated with platinum-based chemotherapy. Five observers
measured target lesions according to both the World Health
Organization (WHO) criteria and RECIST. The percentage changes
for unidimensional measurements (UD; RECIST type) and bidimen-
sional measurements (BD; WHO type) were calculated for each
patient. Interobserver reproducibility among five observers, that
is 10 pairs, was expressed as the Spearman’s correlation coefficient
for the percentage changes, the proportion of agreement and
the kappa statistics for response categories. The same analysis
was carried out using MLS. BD was more reproducible than UD
{Spearman rank correlation coefficient, 0.84 vs 0.81; proportion
of agreement, 84.4% vs 82.5%; kappa value, 0.69 vs 0.61). When
MLS was applied to UD, eligible cases decreased by 6.4% and
the number of target lesions by 44.6%, whereas interobserver
reproducibility for UD improved (Spearman rank correlation
coefficient, 0.81-0.84; proportion of agreement, 82,5~84.2%;
kappa value, 0.61-0.65). The introduction of MLS to UD could
also improve intercriteria reproducibility between WHO and
RECIST. It is important to apply the MLS when using RECIST for
the comparable interobserver reproducibility attained with
WHO, (Cancer 5ci2006; 37: 214-218)

Tumor response. to chemotherapy was previously evaluated
using the WHO criteria, which stipulate bidimensional
measurement (BD; WHO type) of lesions.! With these
standardized criteria for evaluating tumor response, valid and
reproducible results could be obtained by all investigators.
However, a number of modifications fo the WHO criteria
have been developed by different institutions, which made it
difficult to compare response rates for screening new
anticancer agents across different investigators, This has
led to the introduction of a mew system, the RECIST
guidelines,” which have been widely accepted as the new
standard.

In order to standardize the methodology for evaluating tumor
response, RECIST simplified the response-evaluation through
the use of unidimensional measurements (UD; RECIST type)
instead of the BD used by the WHO eriteria. Furthermore, the
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MLS allowable for measurement at baseline study was defined
as being no less than double the slice thickness on CT or
MRL

The validity and intercriteria reproducibility between the new
RECIST guidelines and the previous WHO criteria have been
investigated. > However, to the best of our knowledge, no
analysis of the influence of MLS on interobserver reproduci-
bility, specified for measurability in tumor response evaluation
according to the RECIST guidelines, has been published in the
literature.

The purpose of the present study was therefore to evaluate
interobserver reproducibility in tamor response evaluation
using RECIST, intercriteria reproducibility between WHO
and RECIST, and whether this reproducibility is affected by
the application of MLS.

Materials and Methods

Patient population

This is a retrospective study of the radiological findings for
patients who underwent chemotherapy for advanced NSCLC.
The subjects were patients treated during clinical trials at the
Medical Oncology Division of the National Cancer Center
Hospital in Tokyo, Japan, between January 1999 and January
2001. All clinical trials were conducted. in accordance with
the Helsinki Declaration and the protocols wese approved by
the institutional review board. Written informed consent
was obtained from each patient for the treatment protocols,
which included the secondary use of treatment-associated
documents. Patients were staged according to the Union
Internationale Contra le Cancer TNM classification of
malignant tumors.® The 110 eligible patients included those
histologically or cytelogically diagnosed with NSCLC.
Patients were required to undergo CT scans periodically for
evaluating tumor response prior to and once after

#To whom correspondence should be addressed. E-mail: h-watanabe@kcc.zag:ne jp
Abbreviations: BD, bidimensional measurements; CR: compléte. response; CT,
computed tomography; MLS, minimum lesion size: MRI, magnetic resonance
imaging; NSCLC, non-small cell lung cancer; PD, progressive disease; PR, partial
tesponse; RECIST, response evaluation criteria in solid tumors; SD, stable dis-
ease; TNM, tumor node metastases: UD, unidimensional measurements; WHO,
World Health Organization.
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treatment, to have at least one bidimensionally measurable
lesion, and to be treated with chemotherapy in clinical trials.

Patients treated in clinical practice were considered to be
unsuitable and excluded from this study as tumor response
evaluation in the clinical practice of oncology is not always
carried out according to predefined criteria, but rather is
made by subjective medical jodgment based on clinical and
laboratory data. In addition, tumor response evaluation is not
always carried out by CT examination, and the intervals
between tumor evaluations can be irregular.

Image analysis

Almost all images were acquired- with-a TCT-9008 Superhelix
(Toshiba Medical, Tokyo, Japan), with the remainder scanned
on an X-Vigor helical CT scanner (Toshiba Medical). Helical
CT was carried out with fixed scanning parameters, including
a table speed of 15 mm/s, a pitch ratio of 1:1.5 per rotation
time 1 s, and the same contrast agent for both baseline and
follow-up evaluations. Image reconstruction was carried out
at intervals of 10 mm.

On chest CT obtained during baseline examination before
the initiation of chemotherapy, target lesions up to & maximum
of five lesions per patient with longest and perpendicular
diameters that could be measured accurately were selected by
one diagnostic radiologist. In addition, one follow-up chest
CT examination, indicating tumors with the greatest response
to chemotherapy, was selected retrospectively. Target lesions
included primary lung lesion, pulmonary metastases and lymph
nodes.

For the target lesions, the two parameters consisting of the
longest diameter :and the diameter perpendicular to it were
measured with electronic calipers on digitized images. Five
6bservers of different backgrounds, blinded to patient
profiles, reviewed all patients independently and no atternpt
was made to arrive at a consensus. These observers included
one diagnostic radiologist, one thoracic physician, two
medical oncologists and one thoracic sargeon.

Tumor response evaluation

The sum of the longest diameters for all target lesions was
caleulated for pretreatment and post-treatment UD. Similarly,
the sum of the products of the longest diameters and their
perpendicular diameters for all target lesions was calculated
for pretreatment and post-treatment BD. If there were two or
more lesions, the sum of all target lesions was calculated.
The baseline sum was used as the reference from which
objective tumor response could be calculated. The percentage
changes were calculated as post-treatment value divided by
pretreatment value for both UD and BD.

Percentage changes were then classified using the cutrent
RECIST guidelines and the previous WHO criteria tumor
response classification system. Tumor response was catego-
rized into CR, PR, $D and PD based on both RECIST guide-
lines annd WHO criteria. The RECIST PR was defined as a
50% decrease in the percentage changes for UD, and the
WHO PR was defined as a 30% decrease in the percentage
changes for BD. The RECIST PD was defined as a 20%
iicreasé in the sum of the longest diameters; and the WHO
PD was defined as a 25% increase in the sum of the products
of the two diameters of all lesions or in the product of the
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diameters of one lesion. For the present study, no minimum
interval was required for the confirmation of either CR or PR,

Analysis of intercriteria reproducibility

To examine intercriteria reproducibility, the mean and ranges
of differences in the response rate between UD and BD were
calculated. We then estimated those between UUD-MLS and
BD. Interobserver differences among the five observers
yielded 20 pair comparisons. Intraobserver differences of the
same observer yielded five pair comparisois.

Analysis of interobserver reproducibility

First, to examine the interobserver reproducibility of the
percentage changes according to the two different
dimensional measurements, we estimated the Spearman’s
correlation coefficient of the percentage changes: among the
five observers, calculated for each pair observed (five
observers yielded 10 pair comiparisons).

Second, to examine the interobserver reproducibility for
two tumor response criteriz, we estimated the proportion of
agreement to the categories of CR, PR, SD and PD for both
UD and BD among the five observers (10 pair comparisons).
We then calculated the kappa statistics, a measure of agree-
ment in which agreement is: taken into consideration by
chance, to assess interobserver reproducibility for tumor
response categories.®

Third, we examined the influence of MLS on the number
of eligible cases and target lesions. The same analyses on
inierobserver reproducibility were conducted applying the
MLS. MLS was introduced into the RECIST guidelings,
which specify a minimum lesion size of less than double the
slice thickness on images. The slice thickness was 10 mm in
the present study, so the MLS was set at no less than 20'mm
at baseline evaluation before treatment. Cases that only had
tumnors smaller than the MLS were excluded from the present
study. We defined the RECIST guidelines as the evaluation
by UD for measurable cases and the WHO criteria 4as the
evaluation by BD for all cases.

SAS version 8.02 (SAS Institute, Cary; NC, USA) was
used for all analyses.

Results

Patient population

The characteristics of the 110 patients were as follows: male/
female = 80/30, median age = 59 years (range 36--72 years),
stage HIB/IV = 33/77. Chemotherapy regimens are listed in
Table 1. A total of 220 CT images were reviewed, comprising
110 CT images each from the baseline study (pretreatment)
and from the follow-up (post-treatiment) stidy:

Tumor response evaluation between UD and BD

The tumor response evaluation was categorized into CR, PR,
SD and PD without MLS. The response rate results are
shown in Table 2. None of the patients were rated CR. The
use of UD resulted in response categories by observers A, B,
C, D and E of 35, 28, 26, 34 and 36 PR, 73, 79, 81, 73 and
71 8D, and 2, 3, 3, 3 and 3 PD, respectively. The response
rate ranged from 23.6 to 32.7%. For BD, the corresponding
response categories were 37, 30, 33, 36 and 36 PR, 67, 73,
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