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White Paper Flexible Randomization through an EDC System

1 Introduction

Most clinical trials today use one tool for randomizing subjects into study arms and
another for capturing the trial data. This means that clinical trial sites and sponsors
must enter, retrieve and reconcile subject enrollment, randomization and treatment
data in different systems, which is less productive than managing everything in a
single, integrated system.

This whitepaper demonstrates the result of a collaboration between Medidata
Solutions and Cytel to offer a joint EDC-Randomizer solution. The two companies
have successfully integrated Cytel’'s FlexRandomizer® engine into Rave, Medidata’s
popular web-based EDC system. This allows clinical study sponsors to randomize trial
subjects directly within the EDC system, both for conventional trial designs and for
adaptive trial designs.

2 Flexible Trial Designs

In a conventional trial randomization, the treatment groups and subject populations
are defined at the start of the trial, pre-specified treatments kits are dispensed as
subjects are enrolled into the trial, and the treatment allocations are not adjusted
until the trial is over. At this stage, the statisticians analyzing the data might
determine that subjects could have been allocated to treatments in a more balanced
manner and the trial could have provided more conclusive results if some change
had been made dynamically while the trial was underway. Examples include the
following:

e Balancing treatment for small to medium-sized studies. Consider a trial
of 100 subjects (50:50 male-female), half of whom are allocated to control
and half to an experimental treatment. Using a pure random method there is
only an 11% chance that distribution by sex will be perfectly balanced
(50:50) between treatment groups. If several subject characteristics are
considered in addition to sex, the chance of imbalance increases dramatically.
Clearly, a more balanced distribution would lessen the risks of the trial results
being skewed. For small and medium-sized trials, particularly with several
prognostic factors, dynamic randomization techniques like “minimization”
nearly eliminate chances of any imbalance.

¢ Dynamically adjusting sample size across sites. The design of a trial
requires estimating the number of subjects needed to show a statistically
significant difference between the various treatment groups. If statistical
significance has been reached before the maximum number of subjects has
been enrolled, it might be possible to finish the trial early and save precious
time. If statistical significance has not been reached, additional subjects could
be enrolled, saving the torment of ambiguous trial results. Using centralized
randomization integrated with EDC, subject accruals in each site can be
monitored in real-time, allowing sample size adjustments and corrective
measures for sites with slow recruitment.
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e Adjusting balance across dosing groups. A phase Il dose-ranging study is
typically used to determine the minimum dose to achieve efficacy. Early
results from such a study might indicate that a particular dose is too low or
that another dose is too high, causing unwanted side effects. If these results
could be determined while the trial is still underway, all new subjects could be
enrolled into one of the other dosing groups and thus provide more useful
results. An integrated EDC-Randomizer solution allows such data to be
monitored in real-time. The results of the data captured can be used to
dynamically change the treatment allocations, thereby providing dose-
responsive randomization.

In all of these cases, the challenge is to design clinical trials with flexible
randomization approaches that dynamically adjust to the changing outcomes from
the trial, without compromising the integrity of subject-blinding. The best way to
ensure dynamic treatment balance, minimize selection bias, and automatically act on
real-time data from clinical trials, is by using centralized and dynamic randomization
techniques directly through an EDC system.

2.1 Requirements
To implement flexible trials, the following components must be in place:

e Centralized randomization. A centrally-managed randomization system for
all sites in a study allows for uniform eligibility criteria, monitoring of subject
accruals in real-time and the ability to easily act on changes in expected
treatment allocation, recruitment goals or drug inventory.

e Sophisticated randomization algorithms. This includes the ability to
dynamically achieve treatment balance for small sample sizes within several
strata or across several subject characteristics simultaneously. Flexible
randomization requires the ability to use both static algorithms (like permuted
block and biased coin) and dynamic algorithms (like minimization and
response-adaptive), to suit the unique needs of different trial protocols.

e Real-time data access. This requires that the randomization system be
directly integrated with an EDC system, allowing both monitoring and
dynamic adaptation to subject accrual and data from trial outcomes.

e Robust security and auditing. The software must ensure that subject data
is blinded and that only a select group of authorized personnel have access to
treatment codes and actual subject data. In addition, all user actions and
randomization requests should be captured in an audit trail.

2.2 The Blueprint

Recognizing the benefits of an integrated EDC-Randomizer solution that provides
users with a single, web-based interface to implement flexible trial designs, Medidata
Solutions and Cytel have collaborated to combine Medidata’s Rave EDC system with
Cytel’s FlexRandomizer system.

A “proof of concept” protocol has been implemented on this joint solution, to
demonstrate how both software products have been integrated seamlessly. Note that
this protocol was implemented using currently available off-the-shelf production
capabilities of both Rave and FlexRandomizer; hence the joint solution can be readily
deployed today, for use in all clinical trials.
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2.3 The Protocol

The chosen protocol is a single randomization based on the response to a screening
question: “Does the subject have a genetic pre-disposition to breast cancer?”.
Based on the response, the subject is randomized into one of two strata and
assigned an appropriate treatment. The treatments are balanced within a block size
of 10, with the block mapping to the subject’'s study site. This is illustrated in the

following diagram:

The Protocol

Does Subject have
a genetic pre-disposition to
breast cancer ?

(Treatments, balanced in a block size of 10)

/ Yes
A B Bl B c . | D
A B C C D
A B C D
A B C D
D

Figure 2-1: Sample Protocol

The protocol was implemented using a permuted block randomization method in the
CytelRAND software engine, part of the FlexRandomizer product solution. The clinical
trial protocol and all randomization requests are stored in the CytelRAND database
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2.4 Mapping Treatments to Kit Numbers

The next step is to create kit numbers and map each kit to one of the treatment
codes in the distribution shown above. Today, this mapping is either generated from
the Clinical Drug Supply System (CDSS), or is generated using a separate
randomization program, with the results transmitted to the CDSS. In this protocol,
the latter approach was chosen, using a simple kit generation program that was
executed for each site in the study. This is illustrated in the following diagram:

Generating Kit Numbers
Site | Pre-disp? | Treatment | Kit
] 1 No A 001
@ Sites @ 1 No c 002
ﬁ 1 No A 003
I ] 1 No B 004
::l--- ... DEI‘I‘IIIII 1 No B 005
1 No A 006
1 No C 007
1 No B 008
-t 1 No A 009
g .-.;T 1 No B 010
:"" w p}-} 1 Yes D 011
1 Yes C 012
“ O Zw/ 1 Yes D 013
- 1 Yes D 014
e 1 Yes C 015
Generator | 1 Yes C 016
1 Yes C 017
Yes No 1 Yes D 018
1 Yes C 019
1 Yes D 020
2 No A 021
Genetic pre-disposition ...

Figure 2-2: Kit Numbers Generation

This kit number information is stored in a table in the Medidata Rave database.
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2.5 Modeling the Randomization eCRF

The electronic Case Report Form (eCRF) to collect the randomization information is
modeled in Medidata Rave and is shown to the user in Medidata Rave’s web-based
interface as follows:

Does subject meet all enrollment criteria? Yes/No
Does subject have a genetic pre-disposition to breast cancer? Yes/No
Kit number (derived)

Treatment group (derived and hidden from most roles)

An edit check on the second question makes a Web service call to CytelRAND to
obtain the treatment code. Medidata Rave uses this treatment code to find the next
available kit number in the local mapping table. The following diagram illustrates
this:

Data Flow

Subject 123
Screening eCR Sit@

Pre-disposition?

Kit number

Rave

Web Service

Request CytelRAND

Treatment/Kit
Assignments
Treatment

] Code
Subject 123
\ Screening eCRF  Site 1
Pre-disposition? No
Kit number

Treatment
(Hidden)

Figure 2-3: Randomization Data Flow between Rave and CytelRAND

The data entry user simply answers the first two questions and presses Save, at
which point the corresponding kit number is displayed. This approach is highly
convenient for site personnel, and removes the need for a separate system to
provide the kit information. An example screenshot is shown below:
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2l Medidata Rave - Microsoft Internet Explorer

File Edit VYiew Favorites Tools Help -#
e Back ~ > ] \ﬂ @ _lj 7 ) Search '*3:\( Favorites é‘j <~ = _J ﬂ ‘3
Address |@ hkkp://raveSsuniverse mdsol.com/MedidataR AYE/{S5z330dZipScnnnabdmn3v33z)SharedPages/Frameset . aspx#Frame=%Z2fMedidataR AVE%:2FHomePage. aspx % 3Fmdsc3d0 V| Go Links
Dev Messages [ My Profile B Help 9 Home @ Logout [
Medidata Solutions Worldwide User: Yladimir Kochetkow
R = 5721 o sl e Do oo -
2
[ Enrollrment
[ Screening Subject: ABC@:100000009 @ &8
[ Demographics FPage: Screening Case Report - Enrollment E&l § B H
[5 Informed Consent f . . -
Does subject reet all inclusion/exclusion criteria?
and Enrallment ! Yes @ FE OO
[ Test Lag1 D
oes subject have a genetic pre-disposition to breast
[§ Screering Case cancer? ves G/ EOO
Report §
Kit Mumber: 10 @%@ o
CRF History Frintable Wersion “iew POF  lcon Key
ABC@100000009 - CRF Yersion 264 - Page Generated: 09 Jun 2006 16:03:18 Greenwich Standard Time
Screening Case Report
ABCE@100000009 - -
Screening
BB rave
?EI Done & Internet

Figure 2-4: Rave Screening Form - as viewed by site personnel
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2.6 Security

The treatment information is stored in the Medidata Rave database, and only made
available to authorized users. The following screenshot shows the equivalent eCRF as
viewed by a user with this special access role:

<3 Medidata Rave - Microsoft Internet Explorer E|@|E|
File Edit Wiew Fawvorites Tools  Help |','
e Back ~ () |ﬂ @ _l\J P ) Search :‘/"\'/ Favorites @;{ T _.] ﬁ 'ii
Address |@ hitkp: firaveSsuniverse mdsol.com/MedidataRAVE/(Zp4gzbnrskk0ikjidwwdwuds)fSharedPagesFrameset , aspx Frame="%2fMet Vl Go Links **
Dev Messages 2 My Profile Help % Home 4t Logout m
Medidata Solutions Worldwide User: Bill Gross
I_ al [D UTI 802 I 2 ABCE100000003 | £ Enmnmem[ [ Screening Case Report _
L
o) Enrallment ] ~
) Subject: ABC@100000009 E‘} §
[J Screening Page: Screening Case Report - Enrollment
[J Demographics Does subject meet all Yes 3 7 @&
[ Informed Consent inclusionfexclusion criteria?
and Enraollment
Does subject have a genstic pre-
[ Test Log 1 disposition to breast cancer? Yes &7 6
[& Screening Case
Repant Treatment Group D &% =
Kit Mumber; 100 @ e &
CRF Histaory
Printable “ersion “iew POF  lcon Key
g?ri%?:;?}ius?gépm CRF “erzion 264 - Page Generated: 09 Jun 2008 16:00:47 Greenwich Standard Time
ABCE1 00000003 -
Screening
B8 Rave
@1 & Internet

Figure 2-5: Rave Screening Form — as viewed by an authorized user

The information may also be accessed in reporting programs, ad hoc query tools or
SAS extracts of the data, using the clinical views that are automatically generated by
Medidata Rave. These clinical views inherit the same security mechanisms as are
defined for the eCRF screens, so the sensitive treatment information remains
protected. This is illustrated in the following diagram:
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Security

Subject Form  Field Value
123 Screen Pre_disp No Rave
123 Screen Kit_No 007 Database
123 Screen Treatment C
hv4 Clinical Views
Subject Form Pre_disp Kit_No Treatment
Data entry sees —> 123 Screen No 007 null
Data mgt sees —> 123 Screen  No 007 null
Statistics sees —> 123 Screen  No 007 C

Figure 2-6: Clinical Views preserve security

With this information, an authorized statistician can easily compare efficacy and
safety information for each of the treatment groups and make appropriate decisions
for the clinical trial, while preserving the subject blinding for site and data
management personnel.

3 Summary

This whitepaper demonstrates how Medidata Solutions and Cytel provide a secure,
centralized and integrated web-based platform for data capture and randomization.
This joint solution combining leading-edge EDC and randomization technologies
provides the blueprint for flexible -- conventional and adaptive -- trial designs.

Companies wishing to learn more should contact:

Medidata Solutions Worldwide Cytel, Inc.
79 Fifth Avenue, 8th Floor 675 Massachusetts Avenue
New York, New York 10003 Cambridge, MA 02139-3309
+1 212 918 1847 +1 617 661 2011
info@mdsol.com info@cytel.com
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