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ABSTRACT: In the planning and management of multicenter clinical trials, the role of the
biostatistician has been expanded beyond that of a passive statistical consultant to
medical researchers. The biostatistician is a full member of the planning committee
from the outset and assumes active participation and direction in protocol development
and general study management. This article provides a discussion of this role from

the perspective of the coordinating center biostatistician.
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INTRODUCTION

One of the most significant developments in medical research in the last 50
years has been the evolution and acceptance of the randomized controlled
clinical trial. Although the philosophy of randomized clinical trials continues
to be debated in the literature [1-5], most medical investigators would gen-
erally agree that the scientific principles embodied in this methodology have
provided them a sound logical structure within which to work. Confidence
in such a structure led to the application of the clinical trial methodology to
medical questions that required resources available only through a multiclinic

approach.

Since even the most elementary of clinical trials becomes relatively complex
when conducted in a multiclinic setting, and since large sums of money are
usually required to fund such trials, inadequate planning can result in con-
siderable waste. The decision to conduct a trial as a multiclinic effort will have
design implications for all aspects of the trial. A major goal of the planning
effort must be to identify and prepare for potential problems that may involve
medical or ethical issues, scientific rationale, or statistical methodology. Con-
ducting a clinical trial simultaneously in several medical centers, all different
in local administrative procedures and perhaps in quality of health care, will
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not meet with success unless the magnitude of the management problem is
recognized from the start and adequate plans are developed for this function.
This management function includes a range of activities for which control
procedures must be devised, e.g., the coordination of fiscal activities between
funding agencies and participating institutions, the coordination of data col-
lection including development and field testing of common data forms, the
statistical analysis and interim report preparation, and the coordination of
monitoring committees. It is now a common practice in large-scale multicenter
trials for many of the study management responsibilities to be assigned to
special study coordinating centers. Such centers typically are staffed with
individuals with backgrounds in management, statistics, statistical comput-
ing, and data processing.

The authors are biostatisticians at the Perry Point, Maryland Veterans
Administration Cooperative Studies Program Coordinating Center (CSPCC)
and have participated in the planning of more than 30 studies. The VA is a
natural setting for multicenter activities since it has a relatively homogeneous
administrative structure [6]. Nonetheless, VA studies are subject to the entire
range of problems inherent in multicenter studies. In this article the role of
the biostatistician in the study planning process is discussed. A review of the
activities associated with planning and development should provide insight
that may be useful for investigators and statisticians planning a clinical trial.
The function of biostatisticians preparing for planning meetings is discussed
and protocol development from the perspective of the biostatistician is re-
viewed.

ACTIVITIES PRIOR TO THE FIRST PLANNING MEETING

The Role of the Biostatistician

A biostatistician consulting on his or her first clinical trial is likely to be
unprepared for such an experience, particularly if the trial is a large multi-
center trial [7-10]. While statisticians frequently function as consultants, such
a role is not adequate for describing the responsibilities of a biostatistician
collaborating in a multicenter trial. A review of the literature yields few articles
devoted to the role of the biostatistician in the planning of clinical trials. A
literature search focusing on clinical trials methodology was reported by
Schoolman [11], who reluctantly concluded that “we probably cannot retrieve
very much information from the literature which discusses real methodologic
problems in the execution of most clinical trials.” Difficulties encountered in
obtaining relevant literature were reviewed in the Coordinating Center Models
Project [12]. A literature search using the MEDLARS system was conducted
for this article on appropriate keywords (clinical trials: collaborative; planning,
organization). This search produced fewer than 10 citations that related di-
rectly to planning multicenter trials. The lack of relevant literature contributed
to the establishment of the Society for Clinical Trials [13].

Among important contributions on the subject of clinical research are those
of Hill [14], Mainland [15], and Feinstein [16]. These sources provide an
invaluable introduction to clinical research in human subjects. However, the
role of the biostatistician is not directly discussed by these authors. Perhaps
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Table 1 Time (months) Involved in Study Planning

for Selected VA Studies
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Number of Number of
Date planning planning  months in
Study approved meetings planning

Characteristics of Psychiatric

Programs & Their Relationship to

Treatment Effectiveness (Ward

Milieu) July, 1972 3 23
Surgical Procedures for Duodenal

Ulcer November, 1974 1 10
Platelet Aggregation in Diabetes January, 1975 4 17
Antabuse in the Treatment of

Alcoholics on Methadone .

Maintenance January, 1976 2 9
Patient Compliance and Its Role in

Dental Plaque Control March, 1976 2 11
Pharmacotherapy of Chronic Organic

Brain Syndrome March, 1976 2 20
Community vs. VA Nursing Home

Care vs. Hospitalization in

Psychiatric Patients July, 1976 3 19
Evaluation of Anti-Epileptic Drugs in

Well Defined Seizure Types November, 1976 3 11
Drugs and Sleep—Phase III February, 1977 2 11
A Comparison of Hospital and Home

Treatment Programs for Aphasic

Patients March, 1977 3 15
Comparisons of the Peritoneovenous

Shunt (LeVeen) and Conventional

Medical Treatment Alone for

Ascites March, 1978 2 11
Asymptomatic Carotid Stenosis:

Etiological Importance in

Development of Stroke November, 1978 2 11

sponse studies, bioavailability, and so on. The planning committee must
represent a wide range of judgment and should include clinicians who will
participate in the trial.. This must be balanced against a need for eventual
agreement-on study objectives and study design, particularly if the proposed
study treatment is controversial in nature. It is important to consider limiting
the size of the committee. Although the optimum committee size will depend
on a given study, the Guidelines for VA Cooperative Studies [18] recognizes
the potential problems that may occur and sets an upper limit of eight mem-
bers, two of which are the study chairman and study biostatistician. This is
a reasonable approach that has worked well in practice. If necessary, addi-

tional individuals are involved as ad hoc consultants.

Development of an Information Package

An information package should be prepared and disseminated by the study
chairman and study biostatistician' prior to the first planning meeting. In
preparing this package a literature search should be performed and appro-
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Table 2 Selected Discussion Items for First Study Planning Meeting

. Time frame for study planning
. Establishment of study leadership
. Delegation of responsibilities associated with planning
. Development of study protocol
a. Study objectives, rationale, and significance
(1) Primary objective
(2) Secondary objective
b. Study design and methodology
(1) Patient population, inclusion criteria, exclusion criteria
(2) Treatment regimens: procedures for randomization, blinding,
standardization
(3) Major study outcome variables and other study measures
(4) Length of follow-up and frequency of study measurements
(5) Sample size calculations and statistical considerations
Central labs or central data scoring
. Study data forms
Special equipment needs
Study budget
. Informed consent procedures
. Plans for pilot screening and hospital recruitment

N =

e ho AN

is particularly true if a trial is to be carried out in a multicenter setting where
standardization of procedures is essential.

A list of discussion items that should necessarily be addressed in a first
planning meeting is provided in Table 2. A review of the time frame for
planning as well as delegation of various responsibilities associated with plan-
ning is important and should be addressed before design issues are discussed.
The role of the coordinating center in the planning process should be defined.
As a minimum each of the items in Table 2 will need to be addressed in
developing the protocol. The primary scientific and design issues for the trial
are those regarding study objectives, study population, study treatments,
length of trial, and patients’ rights. The biostatistician fully shares in the
responsibility for initiating planning discussion on any or all of these issues.

Study Objectives

The substantive scientific issues should be spelled out in the initial protocol
draft. The first step in protocol development is achieving a consensus re-
garding the study objectives. In a collaborative setting, definition of the study
objectives is seldom a trivial task. Discussions often reach a stage where
several objectives, often competing, emerge as important goals. Since the
biostatistician is trained to evaluate each of the objectives from the perspective
of implied statistical design and corresponding outcome variables, he should
recognize early whether certain objectives are in competition, other objectives
are not feasible or, as is frequently true, multiple objectives require several
different studies. Even if a number of objectives are compatible, the issue of
complexity remains. A clinical trial has the greatest chance for success if it is
kept as simple as possible. A trial should be designed to answer a single
major question. Secondary questions should be few in number and enter-
tained only insofar as they are feasible within the context of the major study
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treatments to be employed. A common criticism directed at controversial
studies is that inappropriate or questionable treatment strategies were em-
ployed to test laudable study objectives. Study planners must anticipate peer
criticisms of all proposed treatment regimens and choose the study regimens
with the awareness that unless they are perceived as appropriate and gen-
eralizable the study results may not be accepted. Careful consideration must
be given to all factors associated with a treatment regimen. For example, drug
studies may require evidence regarding dose-response, bioavailability, and
metabolism under different sets of conditions, including the concomitant use
of other drugs; surgery studies may require evidence that the procedure can
be performed with a high degree of proficiency and uniformity by study
surgeons. In general, in any intervention trial, the study planners must an-
ticipate potential criticism and be prepared to provide evidence that appro-
priate treatment regimens have been selected.

Another important consideration is the selection of appropriate control
groups against which the study interventions can be compared. In some trials,
the comparison group may be a standard treatment or therapy; in others, it
may be a placebo, such as a sugar pill in a double-blind drug trial, or a sham
procedure to mimic an experimental procedure; occasionally, it may be no
treatment at all. In selecting control groups, it is important to recognize that
estimates of treatment effects will be required for both the study treatment(s)
and control treatment(s) in statistical calculations for sample size. Although
treatment effects may be well-known in a standard therapy, they may not be
known in a placebo or a no treatment group. Study planners should not
assume that there will be little or no effect in either placebo or no treatment
groups. In certain instances the magnitude of the effect can be surprising.
Even in the case of no treatment there may be effects of unknown magnitude
present (e.g., better clinical care, more attention, and the like) that are related
to participation in a trial. Ethical standards must also be recognized in the
selection of control groups. Control groups that appear ideal from the per-
spective of clinical and statistical design may unfortunately compromise widely
accepted ethical principles. The latter are of paramount importance and should
be recognized as such in planning. While the selection of study and control
treatments must be decided by clinician members of the planning committee,
the statistical implications of the selected treatment regimens must be re-
viewed by the biostatistician.

Standardization of Methods

The study protocol must be specific in developing and elaborating rules for
execution of the trial. It must contain standardized clinical operating proce-
dures to which all participating clinical centers adhere in collecting study
data. The issue of adherence to protocol is important and must be thoroughly
examined during the protocol development phase. Adherence to protocol
requirements by clinic staff in participating centers depends strongly on the
clarity, detail, and preciseness with which the protocol is written. Study
planning will not be complete until systems are developed for monitoring
adherence. Quality control systems for study data monitoring can incorporate
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such factors as length of patient recruitment period, number of participating -
centers, acquisition of supplies, and so on, all of which have a bearing on
final cost. Inappropriate sample size estimates may result in incorrect cost
projections. If the cost is too high, the resources may not be available. If the
cost is too low, the successful conclusion of the study may be jeopardized.

Sample size evaluation is essential in planning a successful study. The
biostatistician assumes the primary responsibility for this evaluation. He or
she must elicit from the other study planners necessary information, such as
differences between treatment groups that are considered clinically important,
estimates of the standard deviations, as well as the significance level and
desired power of the tests. No clinical trial that mobilizes resources of the
magnitude of multicenter trials should be started without the selection of an
appropriate sample size. Decisions made during this process must be stated
in detail in the study protocol.

The development of sample size estimates is only one of many important
statistical issues directly in the purview of the biostatistician. Study protocol
development requires complete specification of all factors relating to study
variables such as metric and statistical characteristics, and time and frequency
of measurements. The biostatistician must also develop plans for creation of
the computerized study data base system, procedures for monitoring data
quality control, and plans for all statistical analyses. These plans must indicate
procedures for dealing with multiple interim looks at data and rules for ter-
minating the study. In considering which variables are to be included as study
measurements, study planners must be aware that there is a cost associated
with each item of information collected. Although measurement of some
variables may incur special costs, e.g., the purchase of special equipment, all
variables incur data collection and processing costs that are never insignificant.
Therefore, substantial justification must be required for the inclusion of each
study variable.

The biostatistician also has primary responsibility for developing interim
reporting procedures and plans for final analysis. In long-term studies sta-
tistical tests are frequently performed at prespecified times during the course
of a study. When these tests are performed at a prespecified Type I error
level at each such “look,” the overall Type I study error rate can be substan-
tially inflated. Interim reporting procedures must be developed as part of the
study protocol and the biostatistician must indicate what measures will be
employed in the presence of this multiple look problem. Statistical method-
ologies are presently being developed in this area [21-26]. The biostatistician
should incorporate in the study protocol a complete description of the statis-
tical design and plans for final analysis. This should include types of statistical
tests to be used, plans for monitoring baseline variables, and models that
have been selected for fitting the data. A complete statistical section should
review the statistical implications of the study design.

In this article we have discussed various aspects of study planning for
multicenter trials, particularly the role of the coordinating center biostatistician
in planning and study protocol development. The coordinating center bio-
statistician assumes responsibilities far beyond those of a passive statistical
consultant. As a full fledged scientific member of the planning committee,
the biostatistician shares final responsibility for the study design and logic.
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