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man and financial burden of cancer can only be accomplished
through the completion of clinical
trials. This is the only setting in
which we can produce statistically
valid data that lead to improvements in the practice of cancer
care. Each year approximately
40,000 cancer patients in the
United States are treated on clinical trials; cooperative group trials
are the treatment setting for more
than half of these patients. The cooperative groups are composed of
institutions and investigators located at academic centers, community
hospitals, and practices throughout
the nation that voluntarily collaborate to conduct multi-institutional
research. This system of organized
research has been in existence for
more than 40 years, and has cumulatively completed more studies,
and had a more immediate and
greater influence on the outcome of
cancer treatment for more patients,
than any other organized system of
cancer research.
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C

ancer remains one of the
most serious public
health issues in the
United States. In the
year 2001 the American
Cancer Society estimated that, in the
United States alone, approximately 8
million people will be surviving after
treatment for cancer, 1.2 million people will be diagnosed with new cancers, and approximately 0.5 million
people will die of cancer. The financial toll of cancer is just as staggering.
According to the National Institutes
of Health (NIH), cancer accounts for
more than $100 billion every year in
direct medical costs from diagnosis and
treatment, and indirect costs from lost
productivity due to illness or premature death.
Reducing the human and financial
burden of cancer is a paramount societal concern. The most expeditious
manner in which to do this is to increase the number of cancer trials
completed every year, as clinical trials
are the core of evidence-based medicine and the only way in which to
generate statistically valid outcomes
data. These data are crucial for developing new treatments, establishing the
relative efficacy of existing treatment
alternatives, and eliminating outdated
treatments. The vast majority of
cancer research conducted in the
United States is carried out in
National Cancer Institute (NCI)-designated cancer centers, cancer cooperative groups, and community
clinical oncology programs (CCOPs).
The centers, groups, and CCOPs work
together in an organized fashion to
design new treatment concepts,
develop these treatment concepts into
treatment strategies, and then incorporate these new strategies into general practice.
There are currently 60 NCI-desig-

nated cancer centers in the United
States, including comprehensive cancer centers, clinical cancer centers,
and cancer centers. These are largely
academic institutions that have demonstrated special qualifications and
abilities in cancer research and have
passed a rigorous application process.
Together the centers treat approximately 5,000 to 7,000 cancer patients
on federally funded trials each year.
The intramural research effort in the
centers tends to be concentrated on
studies of technologies that are relatively early in development.
The cooperative groups and
CCOPs comprise networks of investigators based at academic centers and
community institutions that work together and are specifically supported
to conduct multi-institutional clinical
cancer research consistent with national priorities for cancer treatment
and research. Although the cooperative group portfolios include studies
of drugs and treatment strategies at
all stages of development, the majority of the 20,000 to 25,000 patients
treated on group trials each year are
enrolled in phase III trials. Phase III
trials compare an established treatment with one or more promising alternatives. Based on the strength of
their phase III programs, it is the cooperative groups’ activities that have
the most immediate effect on treatment for the greatest proportion of
cancer patients.
HISTORY

The concept for the cooperative
group approach to research was conceived in 1955 by Dr. Sydney Farber,
Mary Lasker, and others who requested from Congress an increase in support for studies of cancer chemotherapy. In 1998, Congress appropri-

CANCER COOPERATIVE GROUPS
1. American College of Radiology Imaging Network (Philadelphia), Bruce Hillman,
MD, Chair (www.acrin.org)
2. American College of Surgeons Oncology Group (Durham, NC), Samuel Wells,
MD, Chair (www.acosog.org)
3. Cancer and Leukemia Group B (Chicago), Richard Schilsky, MD, Chair
(www.calgb.org)
4. Children’s Oncology Group (Arcadia, Calif), Greg Reaman, MD, Chair
(www.nccf.org/NCCF/AboutCCG/COG_who.htm)
5. Eastern Cooperative Oncology Group (Philadelphia), Robert L Comis, MD, Chair
(www.ecog.org)
6. Gynecologic Oncology Group (Philadelphia), Robert Park, MD, Chair
(www.gog.org)
7. National Surgical Adjuvant Breast and Bowel Project (Pittsburgh), Norman Wolmark, MD, Chair (www.nsabp.pitt.edu)
8. North Central Cancer Treatment Group (Rochester, Minn), Michael J O’Connell,
MD, Chair (www.ncctg.mayo.edu)
9. Radiation Therapy Oncology Group (Philadelphia), Walter J Curran, Jr, MD, Chair
(www.rtog.org)
10. Southwest Oncology Group (San Antonio, Tex), Charles Coltman, MD, Chair
(www.swog.org)

ated $5 million for the NCI, which
established the Chemotherapy National Service Center. Two years later, 17 institutional networks had been
organized under NCI grants to test
new anticancer agents. This became
the seed for the cooperative group,
which evolved and matured over the
ensuing years to become the NCI Clinical Trials Cooperative Group Programs with funding provided through
cooperative agreements. Today, 10
cooperative groups exist and coordinate studies of the biology and treatment of adult and childhood cancers.
(See box above.)
Currently, more than 1,900 unique
institutions (most institutions participate in more than one group) and
12,000 investigators worldwide participate in cooperative group trials and
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activities. Together these members
enroll more than 20,000 cancer patients on clinical trials every year; this
equates to approximately 60% of all
of the patients enrolled on publicly
and privately sponsored trials in the
United States.
Since their inception, the groups
have cumulatively enrolled more than
500,000 patients on more than 4,000
trials. The wealth of information embodied in these efforts has, not surprisingly, resulted in more treatment
advances—including the develop-
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Figure 1. General organization of the NCI Cancer Cooperative Groups. Ten national
cancer cooperative groups currently exist to conduct multi-institutional studies of cancer diagnosis, treatment, and prevention in children and adults. The operational design
of these groups is generally the same as depicted above for a hypothetical adult group.
Group-specific features do occur, however, reflecting the specialized mission of some
groups.

ment of new treatments, improvements in existing treatments, and
discarding of less effective treatments—than any other system in existence.
DESIGN AND OPERATION

While selected cooperative groups
may limit their trials to a specific treatment modality or type(s) of cancer,
they have many similarities in basic
design and operation. Each group has
an operations center overseen by the

group chair and a statistical center
overseen by the group statistician.
Each group typically meets twice a
year to review existing trials, present
updates of results of closed trials, and
propose new trials. These functions
occur in the disease, modality, and
practice oversight committees of the
group (see Figure 1).
Members of the groups include institutions that have applied for membership and have met the membership
criteria of the respective group. An
institution may gain membership as a

Managed Care & Cancer

30

May/June 2001

main (or full) member, as an affiliate
of a main institution through the Cooperative Group Outreach Program
(CGOP), or as a member of a participating CCOP. In addition to members from NCI-designated cancer
centers, academic centers, community hospitals, and practices throughout
the United States, membership and
participation in group trials has become international and includes organizations in Europe, Africa, Canada,
Australia, and Southeast Asia. The
persons who oversee and participate
in group functions include physicians,
nurses, pharmacists, data managers,
clinical research associates, behavioral scientists, and patient advocates.
Each institution designates a principal or senior investigator who, after
being approved by the group, is responsible for group activities within
that program. The principal investigators of the main institutions comprise a committee that oversees
governance of the group. Through this
committee the principal investigator
is able to cast a vote on matters of
governance, such as group policy, annual review of participating institutions, approval of new principal
investigators, or other areas as requested by the group chair.
Each institution is obliged to meet
a set minimum level of patient accrual to clinical trials to maintain membership. Accordingly, institutional
performance in this measure is appraised annually by a subcommittee
of the principal investigators and senior administrative personnel of the
group. Each institution must also undergo a periodic on-site audit of randomly selected patient records with
source verification of data to check
record accuracy and completeness,
and compliance to protocol.
The Cancer Therapy Evaluation
Program (CTEP) is the program within
the Division of Cancer Treatment and
Diagnosis (DCTD) of the NCI that
plans, assesses, and coordinates all aspects of clinical trials, including extramural clinical research programs,

internal resources, treatment methods and effectiveness, and compilation and exchange of data as it pertains
to the development and evaluation of
anticancer agents. Interesting, promising, and novel investigational agents
are brought into the program to assist
in the clinical development of promising therapeutics. These agents are
developed by both intramural and extramural investigators.
Specific responsibilities of CTEP
include establishing the clinical development plans for investigational
agents, preparing and submitting investigational new drug applications
(INDs) for these agents, and serving
as the liaison to the US Food and
Drug Administration (FDA). Other
functions of CTEP include managing,
tracking, and reviewing clinical protocols, as well as monitoring and planning and maintaining regulatory
compliance of DCTD-sponsored clinical trials. In addition, CTEP receives,
manages, and distributes the investigational agents from collaborators for
use in clinical trials, and develops and
manages the collaborative clinical
trials groups.
In 1982, the NCI made on-site
monitoring a requirement for the Clinical Trials Cooperative Group Program, cancer centers, and other
investigators conducting clinical trials under its sponsorship. Because
quality assurance programs were in
place in most cooperative groups, the
NCI delegated much of its responsibility for on-site monitoring of investigational agent studies and clinical
trials to the cooperative groups. The
guidelines were later expanded to include on-site monitoring of CCOP
components by cancer centers that
serve as their research bases.
As a sponsor for investigational
agents and the funding agency for cancer clinical trials, FDA regulations require the DCTD to maintain a
monitoring program. The Clinical Trials Monitoring Branch (CTMB) of the
CTEP provides direct oversight of
each cooperative group’s monitoring

Figure 2. Design, management, and oversight of cooperative group protocols. Before a
trial is opened for enrollment at any cooperative group institution, the science, medicine, and methodology have been subjected to multiple levels of external and internal
peer review. Patient safety and institutional compliance are ensured by institutional review board approval before activation with ongoing monitoring over the life of the trial.

program, which includes auditing as
one component. The purpose of an
audit is to document the accuracy of
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data submitted to the cooperative
groups and to verify investigator compliance with protocol and regulatory

requirements. In addition, the monitoring program provides the opportunity for the audit team to share with
the institution staff information concerning data quality, data management, and other aspects of quality
assurance.
The major objective of the audit
program used by the cooperative
groups is to verify study data that could
affect the interpretation of primary
study end points. This is done through
independent verification of study data
with source documents.[1]
TRIAL MANAGEMENT

Group trials are designed, monitored, and analyzed according to very
strict processes and procedures (see
Figure 2). The approval process for a
trial begins when an investigator submits a trial concept sheet for consideration to the appropriate disease or
modality committee. If the concept is
accepted after discussion at the group
meeting, the study chair (the person
who submitted the original concept)
is asked to write and submit a complete protocol for review. The full protocol is subjected to peer review by
the committee membership with recommendations for changes and critiques sent to the group statistical
center for review and edits. When
approved by the appropriate committee and the group, the protocol is forwarded to the NCI CTEP, and if
applicable, to the FDA or other federal agency, for review.
Only after gaining approval at the
cooperative group and federal agency
level is the protocol forwarded to
member institutions for activation.
Activating a trial is at the discretion
of the respective member institutions.
If the study treatment fits within the
local guidelines of what is considered
to be acceptable medical practice, the
trial is proposed for activation. The
critical step in this process is approval
by the local institutional review board
(IRB). This is a required step to satisfy federal regulations and meet local
standards for the conduct of clinical
research as described in the Code of

Federal Regulations.[2]
Local IRBs are a body of as many
as two dozen individuals drawn from
the community in a way to best represent the diversity of that community
with respect to age, gender, race, and
cultural background. The role of the
IRB is to protect the rights and welfare of participants in clinical research.
Institutional review boards review every trial with an eye toward community standards, acceptability of the
proposed research in terms of institutional commitments and regulations,
applicable law, and community standards of professional conduct and
practice. In order to approve a clinical trial proposal, the IRB must determine that all of the following
requirements are satisfied:
1. Risks to participants are minimized by using procedures that are
consistent with sound research design
and that do not unnecessarily expose
subjects to risk.
2. Risks to participants are reasonable, in relation to anticipated benefits, if any, and the importance of the
knowledge that may reasonably be expected to result.
3. Selection of participants is equitable; that is, it takes into account the
purpose of the research and the setting in which the research will be conducted and is cognizant of the special
problems of research involving vulnerable populations.
4. Informed consent will be obtained from each prospective participant or their legally authorized
representative.
5. Informed consent will be appropriately documented in accordance
with applicable regulations.
6. The research plan makes adequate provision for monitoring the
data collected to ensure the safety of
the subject.
7. Adequate provisions are being
made to protect the privacy of participants and to maintain confidentiality
of data.
8. Additional safeguards are being
taken to protect populations that may
be especially vulnerable to coercion
or undue influence (eg, children, preg-
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nant women, prisoners).
Only after compliance to the regulatory process is confirmed can the
trial be activated and opened for patient accrual. Patients are enrolled in
the trial only if they meet the specified inclusion criteria, have received
appropriate information regarding
potential risks and benefits, and have
signed an informed consent form stating their willingness to participate.
Enrollment continues until the target
number of patients specified in the
protocol has been met or exceeded.
At predefined times during patient
accrual and thereafter until study maturity, a data monitoring committee
(DMC, also referred to as data safety
monitoring board) will review the data
to check for unexpected toxicity or
outcomes. “Unexpected” can refer to
frequency of occurrence that is greater than or less than that would be
expected from preceding studies. At
any time during the course of the study
the DMC can close the trial, cause
unblinding of data, or release the results if the review of data indicates it
is necessary. This could result from
finding unexpected risks to trial subjects, for example, or because early
analysis suggests the likelihood of results better or worse than expected
permitting early termination of the
study. In instances of early termination, the groups are adopting policies
to ensure that trial participants are
notified by their physician so they can
adjust their treatment plans.
Trials that meet accrual goals and
surpass the prescribed time to maturity
are analyzed and the results are presented to the appropriate disease, modality, or practice oversight committee
at the next group meeting. It is important to note that the results of all trials
coordinated by the groups are made
public whether negative or positive.
ACCOMPLISHMENTS

The groups have completed more
than 4,000 trials in the course of their
existence, providing treatment for
more than 500,000 patients within
an exceptional framework of quality

control and quality assurance. The
results of these trials have produced
the most immediate benefits to the
broadest population of cancer patients. For example, it was evidence
from cooperative group trials that:
• Produced long-term survival and
cures in the majority of pediatric cancer cases.
• Showed that breast-conserving
lumpectomy is often a better surgical
option than radical mastectomy, developed optimal adjuvant chemotherapy regimens, and demonstrated the
preventative benefits of tamoxifen.
• Developed paclitaxel (Taxol) as
a premier treatment of ovarian cancer and metastatic non–small-cell lung
cancer.
• Showed 12 months of fluorouracil/levamisole (Ergamisol) chemotherapy decreased mortality in colon
cancer by 33%, and in a follow-up
study, demonstrated that the same
benefit could be realized by 6 months
of fluorouracil/leucovorin.
• Showed that radiation combined
with cisplatin (Platinol)-based chemotherapy as first-line treatment significantly increased 3- and 7-year
survival in non–small-cell lung cancer.

• Developed the first, and currently only, effective adjuvant treatment
for melanoma.
• Demonstrated that the “old standard” of CHOP (cyclophosphamide
[Cytoxan, Neosar], doxorubicin HCl,
vincristine [Oncovin], prednisone)
chemotherapy was found to be as effective in certain lymphomas, but
much less toxic, easier to administer,
and less expensive, than newer regimens developed under the “more is
better” rationale.
• Established combined chemotherapy and radiation as the most effective
treatment of advanced cervical cancer.
These are but a few of the accomplishments of the groups. Many other
studies have been completed that
have led to remarkable advances in
the treatment of all forms of adult
and pediatric cancer.

CONCLUSION

The cooperative groups system is
founded on well-defined mechanisms
for evidence-based therapeutic research aimed at improving survival
and quality of life. This system, together with the developmental work
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of the cancer centers, has a history of
discovery and development that is
longer lived and more successful than
any other system for organized medical research. Cancer patients deserve
the continued opportunity to participate in the clinical trials designed and
managed by a system with such a rich
and productive history and to reap
the benefits of that participation. The
Coalition of National Cancer Cooperative Groups is working with our
institutional and patient advocates
group members to streamline the trial
process with an eye to doubling accrual over the next 5 years.
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For additional information visit
http://ctep.info.nih.gov/CoopGroup/
_new/_TOC.htm

