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Introduction

The National Cancer Institute (NCI) Clinical Trial Network (NCTN) groups serve a vital role in
identifying new cancer treatments. Unlike pharmaceutical companies—whose primary aims are to
develop new drugs and generate profits—the mandate of the NCTN is to serve the community of
patients with cancer more broadly. Network group trials may compare different treatment regimens,

https://www.swog.org
http://www.equator-network.org/reporting-guidelines/strobe/




sources, including the FDA portal.11,12 If the trial’s experimental agent was included in this catalog, we
obtained package inserts for the agent using the Micromedex drug information portal.13 As a
secondary examination, we input each agent name into the FDA portal and traced the package insert
or the FDA approval documentation that discussed the pivotal trial.14 If the drug was cited as pivotal
in the package inserts or the FDA approval documentation, the associated trial was deemed to have
resulted in an FDA new drug approval and was categorized as PI.

For trials not already classified as PI, we conducted a manual search using the Google search
engine by using the combination of the first author’s last name and the title of the primary report,
along with Food and Drug Administration, FDA, National Comprehensive Cancer Network, or NCCN as
key words (Figure 1D). The same criteria were used to define a PI trial with respect to NCCN
guidelines or FDA new drug approvals as noted earlier.

Assessment of Costs
To estimate the total costs of conducting the trials, we obtained NCTN funding data from the
National Institutes of Health’s Research Portfolio Online Reporting Tools by fiscal year starting in
1985.15 We also included funding to support early-stage trials (phases 1 and 2) as well as grants for
statistical centers and member institutions supporting the conduct of NCTN trials. Nontreatment
trial, biospecimen, and specific database project grants were excluded. Funding estimates were
inflated to constant 2017 US dollars based on the Consumer Price Index.16 Funding for years 1980
through 1984, which was not available, was assumed to contribute the same amount in 2017 dollars
as the subsequent 5-year period from 1985 through 1989.

Statistical Analysis
Data were analyzed from June 15, 2018, to March 29, 2019. We reported the proportion of PI trials
among all evaluable studies. Differences in rates of PI trials were compared between levels of study
characteristics using χ2 tests (uncorrected) or Fisher exact tests where any cell counts were less than
5 for categorical variables and 2-sample t tests for continuous variables. Statistical significance was



systemic therapy as one of the treatments on any arm (177 [97.3%]). Median total accrual was 463
patients per trial (range, 60-7576); mean (SD) total accrual, 814 (1087) patients per trial.

Overall Rate of PI Trials
Overall, 82 of 182 trials (45.1%; 95% CI, 37.7%-52.6%) were PI (eTable 1 in the Supplement). Seventy
trials (38.5%) influenced NCCN guidelines only; 6 (3.3%), FDA indications only; and 6 (3.3%), both
(Figure 3).

Rates of PI trials differed among cancer types (P = .02), with lower rates observed among brain
(0 of 7) and breast (7 of 30 [23.3%]) cancer trials and higher rates among head and neck (5 of 7
[71.4%]), genitourinary (16 of 26 [61.5%]), and gastrointestinal tract (13 of 22 [59.1%]) cancer trials
(Table 1). Rates of PI trials were also higher among intergroup trials (68 of 131 [5.19%]; P = .003) and
lower among blinded treatment trials (0 of 8; P = .009) and differed over time (P = .01), with the
highest rate from 2000 to 2009 (33 of 55 [60.0%]).

Fourteen trials were cited in NCCN guidelines but were determined not to be PI because they
did not support the recommended treatment (eTable 2 in the Supplement). Two trials (S8216 and
S0106) (eTable 1 in the Supplement) were identified as PI through the manual search using Google
Scholar (Figure 1D).
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Additional Analyses
Early studies may have been less likely to be identified as PI because the NCCN guidelines only
became available in 1996. However, among the 42 trials published before 1996, 16 trials were PI
(38.1%); among the 140 trials published in 1996 or after, 66 were PI (47.1%; P = .39).

An additional 5 trials were identified as potentially PI based on the manual Google search
(Figure 1D and eTable 4 in the Supplement) but did not meet the formal criteria of inclusion within
NCCN or FDA materials. With these studies included as PI, the overall rate of PI trials was 87 of 182
(47.8%; 95% CI, 40.4%-55.3%).

The median number of additional studies cited as influential in NCCN guidelines or FDA package
inserts—in addition to the SWOG study—was 1 (range, 0-14). The SWOG trial was the only cited study
for 23 of the 82 PI trials (28.0%) and was 1 of 2 cited studies for 28 of the 82 PI trials (34.1%). The
median number of additional studies cited did not differ between positive vs negative findings
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today. This multimodality approach was also successful for trials across different cancer settings, in
part accounting for the higher rate of PI trials from 2000 to 2009.29,30 The higher rate of PI trials in
genitourinary cancers was associated with efforts to improve on androgen deprivation therapy for
prostate cancer by including antiandrogrens,31 by modulating timing of androgen deprivation
therapy administration,32 or more recently by adding other systemic therapy or radiotherapy.33,34 In
bladder cancer, the discovery of bacillus Calmette-Guérin, a vaccine and early immunotherapeutic



trial sites and the costs of nonstandard patient care and ancillary studies.55 Nonetheless, the
observation highlights the value of the NCI’s network cancer research groups.

One striking feature of our results is the number of negative trials found to influence guideline
care. This factor is important because negative trials are generally perceived as failures. However, the
true underlying objective of a well-conducted trial is to reduce uncertainty about the efficacy of a
new treatment rather than to achieve any particular outcome. This notion is important given the
history of exciting new therapeutic approaches found to be ineffective or outright harmful when
tested in comparative clinical trials. In the 1990s, autologous bone marrow transplants for breast
cancer were thought to represent an important alternative and potentially curable avenue for
women with metastatic disease, supported by the exciting results of early-stage, noncontrolled
trials.56 However, multiple randomized phase 3 trials—conducted even as transplants were already
in use for many patients with breast cancer—found that transplants were expensive, resulted in
consistently more treatment fatalities vs conventional chemotherapy, and showed no meaningful
evidence of clinical benefit.37-40 Since the publication of these studies, transplant therapy in this
setting has been largely abandoned.57-59 In another example, after the FDA approved gemtuzumab
ozogamicin through the accelerated approval program for patients with acute myeloid leukemia, the
confirmatory trial S0106 demonstrated increased deaths and no advantage in survival end points
associated with this agent, leading to a voluntary postmarket withdrawal of gemtuzumab in
2010.19,60 Recently, this agent was newly approved by the FDA but only at a lower dose, a different
schedule, and in the targeted setting of cases expressing the CD33 antigen.20

Limitations
Our study was limited to the evaluation of trials directed or contributed to by a single large network
group. This criterion could limit the generalizability of the overall estimate of PI trials, although
importantly, other network groups led or contributed to almost 3 of every 4 trials. Also, our estimate
may be biased high if the rate of intergroup trials was not representative because intergroup trials
were more likely to influence practice. Further, although our determination of PI trials relied in part
on NCCN guidelines, which are widely used by payers and health care professionals, other compendia
may have generated a different set of estimates. Moreover, the identification of a PI trial may be
subject to the frequency with which NCCN guidelines are updated for selected cancers, especially
more recent trials and those conducted in less common cancers. Although in some instances a SWOG
PI trial was solely responsible for influencing guideline care, in others, it was only 1 of multiple studies,
suggesting contributions from trials not included in our study sample.



Conclusions

Our findings show that nearly half of all randomized phase 3 trials conducted by one of the NCI’s large
network clinical trial groups were associated with guideline care and new drug approvals. This rate
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