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Abstract

Progress in the prevention, diagnosis, and treatment of genitourinary cancers is dependent on well-conducted clinical trials. The complex-
ity and cost of clinical research continues to escalate, and success is dependent on adequate funding. Opportunities to fund such research
include federal, industry, and private sources. The mechanisms whereby larger trials are conducted include contract research organizations,
publically- and privately funded consortia, and the National Clinical Trials Network of the National Cancer Institute. The National Clinical
Trials Network is the prime venue for investigators to conduct independent, phase III trials in the United States. © 2018 Elsevier Inc. All

rights reserved.
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1. Background

Improvements in the care of patients with urologic
malignancies are dependent on the testing and validation of
new therapeutic agents and procedures in the context of
prospective clinical trials. The complexity of conducting
clinical research continues to evolve, and the cost of con-
ducting clinical research has escalated in recent years.
Increasing complexity of trial design and regulatory burden
imposed by local and federal agencies translates into
increasing effort at research sites and increasing staffing
requirements [1]. Securing funding to conduct a clinical
trial must be undertaken early in the development of any
clinical trial. This article will review some of the mecha-
nisms and funding opportunities available to conduct a clin-
ical trial in urologic oncology, with a focus on the National
Cancer Institute’s (NCI) National Clinical Trials Network
(NCTN).
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2. Elements and costs of conducting clinical trials at
sites

A number of steps are involved in the development, con-
duct, and completion of clinical trial, and costs are associ-
ated with each of these steps. Because of the many facets
involved in clinical research, the scope of funding required
to conduct a clinical trial at a participating site may not
always be apparent to the investigator. Foresight is impor-
tant, so that budgets can be appropriately structured very
early in the trial design process.

The process of conducting a clinical trial at a research site
is complex and is associated with many costs. The C-Change
and the Coalition of Cancer Cooperative Groups have broken
down the elements of conducting a clinical trial into what
they have termed “The Seven Functional Steps" [2]:

(1) Protocol Selection

(2) Study and Site Feasibility Assessment

(3) Regulatory Submission

(4) Legal and Financial Review and Approval
(5) Site Activation

(6) Study Execution (Accrual and Follow-up)
(7) Study Closure
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Details of these procedures are beyond the scope of this
article, but a working knowledge of each of these steps is
necessary in considering the financial implications of con-
ducting a trial at a study site. Each element has inherent
time and financial costs that must be budgeted. Protocol
selection by a site principal investigator or other member of
the research team is undertaken to determine “fit” of a trial.
A feasibility assessment including the practicalities, scien-
tific interest, and budget needs is performed. Multiple levels
of regulatory submission may be required depending on the
study and the institution, including at least local and/or cen-
tral institutional review board review, and possible local
scientific review board, Food and Drug Administration
Investigational New Drug (IND) application or Investiga-
tional Device Exemption, or other submissions. Financial
review and contracting is followed by study start-up proce-
dures and study drug procurement. Study conduct includes
screening, enrollment, treatment, safety reporting, data sub-
mission, and follow-up procedures. After eventual study
closure, document retention is a continued responsibility of
the study site. Dedicated study personnel are required to
conduct all of these tasks.

It should be obvious that the financial burden on a site to
conduct clinical research can be significant if not appropri-
ately budgeted for. All of the above factors must be taken
into account by an investigator and his/her institution in
determining a budget to conduct a clinical trial. Institutional
overhead, which accounts for items such as rent, electricity,
information technology, and other “indirect costs,” will
often add another layer that can add 20% to 40% to a study
budget [3,4]. Negotiations are conducted between the spon-
sor and the site; for pharmaceutical company studies, reim-
bursement for actual workload can often be achieved and
there may be one-time payment for the costs involved with
activation at the site [2]. In the case of publically funded
studies (i.e., Cooperative Groups), such payments are often
fixed per patient accrual, and may fall below the costs of
conducting the trial at the site (see below).

3. Routine costs of care vs. research costs

Many elements of clinical care of a research subject may
be considered normal costs of routine patient care and may
be billable to the subject’s insurance, while others may be
performed for research purposes only. Those tests, proce-
dures, and treatments that are not considered routine costs
of care require reimbursement to study sites and must be
incorporated into the funding considerations for a trial.
This matter is further complicated by local regulations and
wide variance among insurance plans regarding coverage
for interventions. Section 310.1 of Medicare’s National
Coverage Determinations provides guidance on the costs
that Medicare will cover for Medicare beneficiaries partici-
pating in qualifying clinical trials and can provide a frame-
work for determining which study procedures will require
funding [5]. In general, Medicare defines routine costs in

clinical trials to include conventional care items or services
that are typically provided outside of a trial, as well as those
items are services that are required solely for the provision
of the investigational item or service, monitoring for its
effects, or for prevention, diagnosis, or treatment of compli-
cations.

4. NCI Cooperative Groups and the NCTN

One forum available to investigators in the United States
for conducting multi-institutional clinical research is the
federally funded NCTN previously known as the Coopera-
tive Group System.

The cancer Cooperative Groups represent a network of
thousands of physicians, basic scientists, statisticians, allied
health professionals, and clinical research associates who
collaborate in the design, conduct, and publication of can-
cer clinical trials. These investigators are associated with
academic and private hospitals, community practices, and
private institutions.

The National Cancer Institute established the Chemo-
therapy National Service Center in the 1950s. Seventeen
groups were funded to perform clinical trials with agents
from the NCI’s drug development program. Over the years,
the Cooperative Group Program has evolved, eventually
involving more than 3,100 institutions, 14,000 investiga-
tors, and enrolling over 20,000 patients annually [6]. This
infrastructure has maintained its original mission to conduct
large-scale, clinical treatment trials while also supporting
research in cancer prevention, quality of life, special popu-
lations, and rare diseases.

A review by the Institute of Medicine in 2009 [7] recom-
mended consolidation of the Cooperative Groups in order
to improve efficiency, study prioritization, and optimize
funding for NCI-sponsored research. In 2013, 9 adult can-
cer Cooperative Groups were consolidated into 4 groups
(SWOG, Alliance for Clinical Trials in Oncology, ECOG-
ACRIN Cancer Research Group, and NRG Oncology) com-
posing what is now known as the NCI’s National Clinical
Trials Network. These groups are funded by separate grants
to support Network Operations and Statistical and Data
Management Centers. Together this funding provides for
the basic infrastructure to support the conduct of clinical tri-
als within each group. Reimbursement to participating sites
for enrollment of patients is provided via the Network
Operations grant.

The NCTN is coordinated by the Cancer Therapy Evalu-
ation Program (CTEP), Division of Cancer Treatment, and
Diagnosis of the NCI. Through partnerships with pharma-
ceutical companies, CTEP holds IND applications for 140
agents [8] and makes these agents available for clinical tri-
als conducted by the NCTN. Because funding of the Groups
is via a cooperative agreement, it is an “assistance” mecha-
nism whereby the NCI works closely with the Groups in
partnership without assuming a dominant or directing role
[6]. For a concept brought forth by a Group to be developed
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into an active trial eligible for funding, CTEP must approve
the concept, guided by peer review input from disease-spe-
cific Steering Committees made up of NCTN group disease
committee representatives, NCI Community Oncology
Research Program (NCORP) representatives (see below),
statisticians, patient advocates, and NCI staff [9]. The Geni-
tourinary Steering Committee is divided into Task Forces to
review concepts and provide input each for prostate, blad-
der, and renal cancer.

Approximately 30 academic centers, mostly NCI-desig-
nated Cancer Centers, have been awarded Lead Academic
Participating Site (LAPS) grants to support NCTN activi-
ties and research staff at those facilities. In order to receive
this funding, an institution needs to demonstrate high levels
of patient enrollment on NCTN trials as well as scientific
contributions to the development of these trials [10]. Fund-
ing to LAPS institutions helps offset the cost of increased
workload from high enrollment to NCTN trials. Per-patient
reimbursement to LAPS institutions is higher than what is
provided to other sites.

Community hospitals and networks are eligible for fund-
ing from the NCORP, which supports these institutions for
their participation in NCTN studies [11]. The NCORP also
funds the Cooperative Groups to conduct trials in cancer
prevention, supportive care and symptom management,
screening, and surveillance trials, as well as supporting
quality of life, cancer care delivery, and health disparities
research. NCORP is coordinated by the NCI Division of
Cancer Prevention. The large network of community hospi-
tals and physicians who participate in Cooperative Group
activities has historically been a great strength of the pro-
gram. Cooperative Group results can be interpreted with
“real world” applicability due to wide participation by com-
munity hospitals and more generalizable eligibility criteria
distinct from the highly dictated populations of patients
enrolled in pharmaceutical trials.

The historic focus of the Cooperative Groups has been
the conduct of large, phase III, practice-changing trials,
although earlier phase trials are undertaken by the NCTN
on a regular basis. These publically funded trials will often
study questions not frequently addressed by pharmaceutical
companies, such as comparative trials of marketed agents
or drug combination studies with agents from different
manufacturers [7]. Studies involving other modalities of
treatment including surgery and radiation are not often pri-
oritized by industry but can be addressed within the NCTN.

Federal funding for cancer research has remained flat for
more than a decade [12]. Less than 3% of the NCI’s budget
was designated for the NCTN in 2016 [13]. Because of the
ever increasing complexities of conducting clinical
research, the funding available from the NCI is often inade-
quate to fully cover the costs of carrying out the trials, and
a significant amount of costs are often borne by the investi-
gators and institutions participating in these trials. Reim-
bursement to sites for patient accrual is fixed; however,
compared to pharmaceutical sponsored trials, costs may be

less due to standardization and minimization of study
startup, data submission, and auditing procedures [2]. In
some instances, extra funding is negotiated directly
between the Group and the interested pharmaceutical com-
pany to provide additional site reimbursement. Additional
funding is sometimes negotiated for additional services
such as special data analysis, quality assurance monitoring,
or research-specific clinical tests, that are of interest to the
pharmaceutical company, for example, in anticipation of a
Food and Drug Administration filing.

5. Example of NCTN urologic cancer research: SWOG

SWOG is one of the original US cancer Cooperative
Groups and has enrolled over 200,000 patients since its
founding in 1956. The advances in care resulting from its
studies are estimated to have added 3.3 million years of life
for cancer patients in the United States [14]. The SWOG
Genitourinary Committee is an effective example of
NCTN-funded urologic cancer research.

Investigators participating in the SWOG Genitourinary
Committee bring forth ideas for new urologic cancer clini-
cal trials. These are developed during discussions between
key stakeholders, and feedback is gained during regular tel-
econferences and face-to-face semiannual meetings. Cogni-
zant of the significant resources involved in developing and
conducting a trial within the NCTN in a setting of finite
resources available to do such, the Committee accepts trial
proposals for formal review every 12 to 18 months and usu-
ally selects 2 to 3 of the highest priority studies to move for-
ward in development with the full commitment of available
resources. Trial concepts must be approved by SWOG
group leadership prior to submission to CTEP for peer
review including the Steering Committee process (see
above).

The Genitourinary Committee of SWOG is well recog-
nized for its successful conduct and reporting of important
trials in urologic oncology. A key reason for its success is
representation from specialists across disciplines, with
active participation of Urologists and both Medical and
Radiation Oncologists. Studies are multidisciplinary,
including drug trials involving CTEP agents or sometimes
directly secured from industry, surgical trials, and radiation
trials. Translational medicine research is a component of
most trials, and is funded by a variety of sources including
federal (such as RO1 or Biomarker, Imaging and Quality of
Life Studies Funding Program) [15], foundation, or industry
sources.

Numerous practice-changing studies have been con-
ducted by the SWOG Genitourinary Committee. The Pros-
tate Cancer Prevention Trial demonstrated that finasteride
can significantly reduce the prevalence of prostate cancer
[16]. SWOG 8507 established induction Bacillus Calmette-
Guérin (BCG) followed by maintenance therapy as the
standard of care for superficial bladder cancer [17].
SWOG 8949 demonstrated the benefit of cytoreductive
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nephrectomy in improving survival in metastatic renal
carcinoma [18].

6. Other federal funding for cancer clinical trials

The Specialized Programs of Research Excellence
(SPORE) are administered by the NCI Translational
Research Program, and provide funding for interdisciplin-
ary translational cancer research. SPORE grants support
both basic science and clinical investigators in collaborative
cancer research centered around a specific organ site, focus-
ing on rapid translation from the basic science lab into clini-
cal settings. In 2016, there were 8 prostate, 2 genitourinary,
and 1 renal SPORE funded by the program [19].

The NCI Experimental Therapeutics Clinical Trials Net-
work supports the development and conduct of phase I and
phase II trials through its participating sites, comprising 12
lead academic institutions, each overseeing a number of
academic and community participating sites [20]. Investi-
gators from non-network NCI-designated Cancer Centers
may have the opportunity to conduct clinical trials through
the network via its Early Drug Development Opportunity
Program. The Experimental Therapeutics Clinical Trials
Network is administered by CTEP, and investigators have
access to investigational agents for which CTEP holds the
IND.

The Department of Defense funds clinical prostate can-
cer research through the Prostate Cancer Clinical Trials
Consortium. This research coalition of academic centers is
composed of 11 participating clinical research sites as well
as a number of affiliated sites. Studies are codeveloped
between investigators, research sites, and industry [21].
The Prostate Cancer Clinical Trials Consortium is a joint
public-private partnership in collaboration with the Prostate
Cancer Foundation.

In 2017, the Department of Defense released funding
opportunity announcement for a new Kidney Cancer
Research Program [22]. This effort includes a Consortium
Development Award to fund infrastructure for a consortium
to conduct multi-institutional clinical trials in kidney cancer
in the future.

7. Industry trials

The pharmaceutical industry plays an important role in
funding clinical trials, and it is estimated that 70% of all U.
S. clinical trial funding comes from corporate sponsors
[23]. Between 2006 and 2014, the number of National Can-
cer Institute-funded trials decreased by 24% while the num-
ber of industry-funded trials increased by 43% [24]. The
dependence of the pharmaceutical industry on U.S. aca-
demic investigators has declined significantly in the past 20
years, with increasing use of private-sector, contract-
research organizations as well as overseas enrollment.
While in decades past the pharmaceutical industry relied on
outside academic investigators to design trials for Food and

Drug Administration drug approval, today these trials are
usually designed in-house by the company and outside
investigators are brought in to join [23]. Experts may serve
as advisors to the company in the trial design and serve as
figurehead principal investigators, but it is rare for investi-
gators to lead their independent study concepts through an
industry-sponsored, phase III mechanism.

The Society of Urological Oncology Clinical Trials Con-
sortium is a network of academic- and community-based
urologic oncologists at over 180 sites in the United State
and Canada who participate in urologic cancer trials [25].
Many of these trials are conducted in partnership with
industry and allow companies developing urologic cancer
therapies, diagnostics, biomarkers, and devices to access a
network of specialists in the field.

While industrial sponsorship of cancer clinical trials has
clearly been growing, it is mostly a phenomenon of drug
studies, and urologic oncology studies of surgery and/or
radiation often need to find other sources of funding. An
analysis of published randomized clinical trials in oncology
report that the majority of such trials evaluating drugs were
funded by industry, while only 17% of surgical and radio-
therapy trials were industry funded [26].

8. Investigator initiated trials

While the term “Investigator initiated trial” can be
applied to any investigator-designed study regardless of
funding source, the term is often used in reference to such
trials funded by a pharmaceutical company which are
investigator initiated and in which the investigator takes the
role of sponsor. If the study requires an IND for the drug,
this is held by the investigator, who usually “cross refer-
ences” the company’s existing IND [27]. The company
may supply the drug in question and/or financial support
and may provide additional support such as placebo, labora-
tory testing, etc. There is no indemnification of the investi-
gator [28]. The drug may be premarket or postmarket.
Investigator initiated trials are often smaller in size than the
large, randomized trials typical of a company-sponsored,
registration trials. A company’s motivation in supporting
such a trial may be to expand information around the drug
and to establish data in settings outside of the drug’s pri-
mary use.

9. Private funding sources

Private foundations that may fund clinical trials include
medical professional societies and disease-specific organi-
zations. Academic institutions and their affiliated Cancer
Centers may offer various competitive awards to fund clini-
cal research projects.

Examples of relevant societies that solicit funding
opportunities for clinical research include the American
Urological Association [29] and the American Society of
Clinical Oncology’s Conquer Cancer Foundation [30].
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Private foundations that support disease-specific, genitouri-
nary cancer research include the Prostate Cancer Founda-
tion [31], Action to Cure Kidney Cancer [32], and the
Bladder Cancer Advisory Network [33].

Crowdfunding

With the rise of social media and the decline of federal
funding for clinical research, some have looked to online
crowdfunding as a potential strategy to fund clinical trials.
While still in its infancy, this strategy of direct appeal to a
widespread audience has shown early signs of success. A
brief report study crowdfunding for clinical trials noted a
62% (8/13) rate of such campaigns achieving their fundrais-
ing goals [34]. Most of these trials were for pilot or phase I
trials and most had funding from other sources

Conclusion

The conduct of clinical research is inherently complex,
with multiple layers of regulation and many steps involved
in their design, approval, conduct, and analysis. For these
reasons, an intimate knowledge of the clinical research pro-
cess is necessary to budget appropriately and secure suffi-
cient funding. Numerous private and federal avenues are
available to fund smaller clinical trials. Industry and the
NCTN are the main sponsors of large, phase III trials in the
United States. Of these, the NCTN remains the prime venue
for independent investigators to conduct such practice-
changing studies.
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