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Evolution of the Randomized Clinical Trial in the Era of Precision Oncology
Joseph C. Del Paggio, MD; John S. Berry; Wilma M. Hopman, MA; Elizabeth A. Eisenhauer, MD; Vinay Prasad, MD;
Bishal Gyawali, MD, PhD; Christopher M. Booth, MD

IMPORTANCE The randomized clinical trial (RCT) in oncology has evolved since its widespread
adoption in the 1970s. In recent years, concerns have emerged regarding the use of putative
surrogate end points, such as progression-free survival (PFS), and marginal effect sizes.

OBJECTIVE To describe contemporary trends in oncology RCTs and compare these findings
with earlier eras of RCT design and output.

DESIGN, SETTING, AND PARTICIPANTS Retrospective cohort study of systemic therapy RCTs in
breast, colorectal, and non–small cell lung cancer published in 7 major journals between 2010
and 2020. This strategy replicates prior work and allows for comparison of trends with RCTs
published between 1995 to 2004 and 2005 to 2009.

MAIN OUTCOMES AND MEASURES Data on RCT design, funding, results, and reporting were
extracted from the published RCT report. Findings from the current period (2010-2020)
were compared with data from RCTs published from 1995 to 2004 and 2005 to 2009.
Descriptive and bivariate statistics were used to analyze temporal trends.

RESULTS The cohort included 298 RCTs (132 [44%] breast, 111 [37%] non–small cell lung
cancer, 55 [19%] colorectal cancer). Experimental treatment included molecular inhibitor (171
of 298 [57%]), cytotoxic (83 of 298 [28%]), hormone (15 of 298 [5%]), and immune (24 of
298 [8%]) therapies. Sixty-nine percent (206 of 298) of RCTs were of palliative intent. The
most common primary end point is now PFS; this has increased substantially over time (from
0% [0 of 167] to 18% [25 of 137] to 42% [125 of 298]; P < .001). Of 298 RCTs, 265 (89%) are
now funded by industry (previously 95 of 167 [57%] and 107 of 137 [78%]; P < .001).
Fifty-eight percent (173 of 298) of trials met their primary end point. Among positive trials,
median improvement in overall survival and PFS was 3.4 and 2.9 months, respectively. More
than one-third (117 of 298 [39%]) of reports used a professional medical writer; this increased
substantially during the study period (from 3 of 27 [11%] in 2010 to 12 of 18 [67%] in 2020;
P < .001).

CONCLUSIONS AND RELEVANCE This cohort study suggests that contemporary oncology RCTs
now largely measure putative surrogate end points and are almost exclusively funded by the
pharmaceutical industry. The increasing role of medical writers warrants attention. To
demonstrate that new cancer treatments are high value, the oncology community needs to
consider the extent to which study end points and target effect size provide meaningful
benefit to patients.

JAMA Oncol. 2021;7(5):728-734. doi:10.1001/jamaoncol.2021.0379
Published online March 25, 2021.
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F or the past 5 decades, the randomized clinical trial (RCT)
has been the standard to establish efficacy of new can-
cer therapies. However, there have been important

changes in RCT design and end points since its widespread
adoption in the 1970s. In 2008, our group described charac-
teristics of RCTs published in major journals during the era of
cytotoxic chemotherapy (1975-2004) for breast, colorectal, and
non–small cell lung cancers.1 During this period, the size of
RCTs increased substantially; primary end points shifted from
response rate to overall survival (OS); the proportion of trials
with a statistically significant difference in favor of the experi-
mental arm doubled (23% to 42%); and, although the magni-
tude of benefit did not change over time, authors of modern
recent RCTs were more likely to strongly endorse the experi-
mental arm as a new standard of care. We also reported a ma-
jor shift in funding: while government grants supported most
RCTs (60%) in the 1970s and 1980s, by the late 1990s and early
2000s, 57% of trials were funded by industry. Finally, our origi-
nal overview demonstrated sponsorship bias (ie, indepen-
dent of effect size and statistical significance, industry-
funded trials are more likely to be “positive”—defined in the
present study as RCTs in which the primary end point has a
statistically significant difference in favor of the experimen-
tal arm).

Using the same methods, we subsequently described RCTs
published from 2005 to 2009 in the early years of targeted
therapy.2 As expected, trials increasingly tested targeted agents.
During these years, median sample size increased substan-
tially, and there was a major shift in the primary end point from
OS to putative surrogate end points, such as disease-free and
progression-free survival (PFS). During this era, industry
funded 78% of RCTs.

This prior body of work described trends in oncology
RCTs during the cytotoxic and early targeted therapy eras.
The US Food and Drug Administration (FDA) approval of ipi-
limumab for metastatic melanoma in 2011 began a new era
of immune therapy.3 Building on our previous work in this
area, we sought to describe RCT design, results, and outputs
in the past decade of oncology trials during the modern era
of precision oncology. We used a methodologic approach
that will allow comparison across treatment eras. Observa-
tions from the current era, in light of prior decades, will
offer useful insights for the design and interpretation of
future RCTs.

Methods
Search Strategy
A literature search was performed to identify all phase 3 RCTs
of systemic therapy in breast, colorectal, and non–small cell
lung cancer published between January 1, 2010, and Decem-
ber 31, 2020, in the high-impact journals that publish a large
proportion of practice-changing RCTs in oncology: New En-
gland Journal of Medicine, Lancet, Lancet Oncology, Journal of
the American Medical Association (JAMA), JAMA Oncology,
Journal of Clinical Oncology, and Journal of the National Can-
cer Institute. These journals and disease sites formed the ba-

sis of our prior work, ensuring some consistency in evaluat-
ing temporal trends.1,2

An electronic MEDLINE search was conducted using search
terms: journal name, disease type, clinical trial type, and year
of publication (eFigure 1 in the Supplement). Exclusion crite-
ria included early phase (ie, 1 or 2) or pilot studies; studies that
did not involve an anticancer drug; studies on cancer screening/
prevention; studies comparing dose, route, or schedule of the
same drug; reports of pooled data from multiple RCTs; and ar-
ticles that did not report primary efficacy results of the full
study population. Two authors (J.D.P. and J.B.) reviewed trials
for exclusion; disagreement was resolved by the senior au-
thor (C.B.). As this study included data from published RCTs
and did not include any patient-level details, institutional re-
view board approval was not required.

Data Abstraction
We used previously designed data abstraction variables to cap-
ture information regarding study design, results, and output.1

Involvement of a cooperative trials group was identified based
on explicit statement in the article, affiliations, or title. Supe-
riority studies were classified as having met the primary end
point if there was a statistically significant (P < .05) differ-
ence in favor of the experimental arm. Noninferiority and
equivalence studies were considered to have met the pri-
mary end point if noninferiority/equivalence was estab-
lished. Use of a professional medical writer was based on an
explicit statement in the article.

Two authors (J.D.P. and J.B.) initially piloted the abstrac-
tion tool on 10 RCTs and subsequently modified the data-
base. A single author (J.B.) captured data on all RCTs. To main-
tain quality assurance, a second author (J.D.P.) periodically
reviewed a total of 50 randomly selected studies to ensure there
were no systematic errors in data capture. Upon final comple-
tion of data capture, a second author (J.D.P.) repeated abstrac-
tion for a random selection of 10% (n = 31) of the final cohort
of RCTs to measure quality.

Statistical Analysis
Descriptive results are provided for RCTs within the current
study period (2010-2020). Trends in RCT characteristics were

Key Points
Question What are the characteristics that define modern
randomized clinical trials (RCTs) in oncology, and do they differ
from characteristics of RCTs from the preceding decades?

Findings In this cohort study of 298 RCTs, progression-free
survival was the predominant end point of oncology RCTs, and
median survival gains remain modest. Almost all RCTs are now
funded by industry; this is accompanied by a substantial increase
in use of professional medical writers.

Meaning The oncology community needs to consider new
approaches to study design to ensure that treatments offer
important benefits to patients; parallel to this, the current funding
model for cancer clinical trials requires urgent attention.
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directly compared across the eras of cytotoxic therapy (1995-
2004), targeted therapy (2005-2009), and precision oncol-
ogy (2010-2020). Categorical data were compared using the
Pearson χ2 or Fisher exact test depending on cell sizes, and con-
tinuous data were compared using the Mann-Whitney U or the
Kruskal-Wallis test. All P values were from 2-sided tests, and
results were deemed statistically significant at P < .05; no ad-
justments for multiple comparisons were made. All analyses
were performed using IBM SPSS, version 26.0 for Windows
(IBM Corp).

Results
The search strategy yielded 1078 results; 780 articles were ex-
cluded (eFigure 2 in the Supplement). The final study cohort
consisted of 298 trials (list available from corresponding au-
thor on request) including a total of 333 618 patients. Interob-
server agreement between the 2 data abstractors based on a
random extraction of 10% (31 of 298) of RCTs was 99% for all
data points (1819 of 1829).

RCT Design
Characteristics of RCT design during 2010 to 2020 are sum-
marized in Table 1; to highlight temporal trends, data from 1994
to 2004 and 2005 to 2009 are also shown.1,2 Over time, there
has been a relative increase in non–small cell lung cancer trials
(from 23% to 26% to 37%; P = .003) and decrease in colorec-
tal cancer trials (28% to 23% to 19%; P = .05). Trials are in-
creasingly likely to be palliative in nature (from 60% to 56%
to 69%; P = .02).

The median sample size from 2010 to 2020 was 682;
this has been stable since 2005 to 2009 (722) but substan-
tially larger than in 1995 to 2004 (446). Median follow-up
has decreased over the 3 time periods from 47 months
(1995-2004) to 37 months (2005-2009) to 25 months (2010-
2020). Among the 272 superiority trials published during
2010 to 2020, the median hazard ratio (HR) that a trial was
powered to detect was 0.74. As shown in Figure 1A, there
was a modest increase in the effect size a study was pow-
ered to detect over time (from an HR of 0.77 in 2010 to an
HR of 0.70 in 2020; P = .001).

In 2010 to 2020, PFS was the most commonly used pri-
mary end point (125 of 298 [42%]); only 86 of 298 (29%) RCTs
used OS as the primary end point. Over the 3 study periods,
there has been a marked shift away from OS as primary end
point (from 49% to 36% to 29%; P < .001); use of PFS in-
creased substantially in 2010 to 2020 compared with 2005 to
2009 (from 18% [25 of 137] to 42% [125 of 298]; P < .001)
(Figure 2).

Targeted agents (including molecular inhibitors and im-
mune therapies) represented 65% (195 of 298) of all experi-
mental agents in the study cohort (Table 2). Immune thera-
pies were tested in 8% (24 of 298) of trials. The use of a targeted
anticancer drug was more common in non–small cell lung can-
cer trials (89 of 111 [80%]) compared with breast (70 of 132
[53%]) and colorectal cancer (36 of 55 [65%]) (P = .001), as well
as in trials funded by industry (187 of 265 [71%] vs 8 of 33 [24%];
P < .001). Among the 195 trials of targeted or immune thera-
pies, 25 of 195 (13%) were restricted to specific histologic types
(all in non–small cell lung cancer), while 116 of 195 (60%) were
restricted to a specific biomarker. The use of biomarker-

Table 1. Design of Randomized Clinical Trials of Systemic Therapy in Breast Cancer, Colorectal Cancer,
and Non–Small Cell Lung Cancer (NSCLC) Published in 7 Major Journals, 1995-2020

Characteristic

No. (%)

1995-20041 (n = 167) 2005-20092 (n = 137) 2010-2020 (n = 298)
Disease site

Breast 81 (49) 69 (50) 132 (44)

NSCLC 39 (23) 36 (26) 111 (37)

Colorectal 47 (28) 32 (23) 55 (19)

Setting

Palliative 101 (60) 77 (56) 206 (69)

Adjuvant 61 (37) 52 (38) 73 (25)

Neoadjuvant 5 (3) 8 (6) 19 (6)

Study designa

Median sample size 446 (167) 722 (137) 682 (298)

Median follow-up, mo 47 (105) 37 (104) 25 (261)

Study treatmentsb

Any chemotherapy 124 (74) 115 (84) 202 (68)

Any hormonal agent 18 (11) 23 (17) 30 (10)

Any targeted/immune agentc 7 (4) 40 (29) 218 (73)

Primary end pointd

OS 82 (49) 50 (36) 86 (29)

DFS/RFS/EFS 24 (14) 38 (28) 58 (19)

PFS 0 25 (18) 125 (42)

Other 55 (32) 24 (18) 29 (10)

Industry funding 95 (57) 107 (78) 265 (89)

Abbreviations: DFS, disease-free
survival; EFS, event-free survival; OS,
overall survival; PFS, progression-free
survival; RFS, relapse-free survival.
a Number of studies for which these

data are available is shown in
parentheses.

b Reflects treatments in either
experimental or control groups.

c Nonhormonal targeted agent.
d Data shown are for studies in which

a primary end point was either
explicitly identified or implied in the
article.
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driven treatment increased over the study period (26% in 2010
vs 61% in 2020; P = .003).

RCT Funding and Involvement of Cooperative Groups
During 2010 to 2020, 265 of 298 (89%) phase 3 RCTs were
funded by industry; this proportion increased substantially
from 1995 to 2004 (57%) and 2005 to 2009 (78%) (P < .001)
(Figure 2). Ninety-six percent (187 of 195) of RCTs testing
targeted agents were funded by industry compared with
74% (61 of 83) of trials testing experimental cytotoxic
therapy (P < .001). Industry-funded trials were more likely
to study treatments in the palliative setting than nonindus-
try studies (188 of 265 [71%] vs 18 of 33 [55%]; P = .05).
Among palliative studies, industry-funded trials were more
likely to use PFS as the primary end point (118 of 188 [63%]
vs 7 of 18 [39%]; P = .048). One-third (97 of 298 [33%]) of
current studies involved cooperative trials groups; these
trials were less likely to be funded by industry than trials
without cooperative group involvement (77 of 97 [79%] vs

188 of 201 [94%]; P = .001). Cooperative groups were less
likely to study cancers in the palliative setting (53 of 97
[55%] vs 153 of 201 [76%]; P < .001).

RCT Results
Half of all trials (173 of 298 [58%]) met their primary out-
come; 153 of 272 (56%) superiority trials had a statistically sig-
nificant difference in favor of the experimental arm. Superi-
ority trials with palliative intent (compared with adjuvant/
neoadjuvant) were more likely to be positive (114 of 188 [61%]
vs 39 of 84 [46%]; P = .03). Palliative trials with PFS as the pri-
mary end point were also more likely to be positive compared

Figure 1. Temporal Trends in Effect Size as per Power Calculation and Results Among Positive Superiority Trials for Randomized Clinical Trials
of Systemic Therapy in Breast, Colorectal, and Non–Small Cell Lung Cancer Published in 7 Major Journals, 1995-2020
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Figure 2. Temporal Trends in Primary End Point and Industry Funding of
Randomized Clinical Trials (RCTs) of Breast, Colorectal, and Non–Small
Cell Lung Cancer Published in Major Journals Over 5 Decades, 1975-2020
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Table 2. Experimental Anticancer Therapies Used in 298 Randomized
Clinical Trials of Breast, Colorectal, and Non–Small Cell Lung Cancer
Published in 7 Major Journals, 2010-2020

Anticancer therapy No. (%)
Molecular inhibitor agents 171 (57)

Tyrosine kinase inhibitor 81 (27)

Monoclonal antibody 67 (23)

CDK inhibitor 8 (3)

Biosimilar 4 (1)

PARP inhibitor 5 (2)

PI3K inhibitor 3 (1)

Other inhibitorsa 3 (1)

Immune therapy agentsb 24 (8)

Cytotoxic agents 83 (28)

Hormonal agents 15 (5)

Other agentsc 5 (2)

Abbreviations: CDK, cyclin-dependent kinase; PARP, poly–(adenosine
diphosphate–ribose) polymerase; PI3K, phosphatidylinositol 3-kinase.
a Other targeted inhibitors included histone deacetylase inhibitor, BRAF

inhibitor, and heat shock protein inhibitor.
b Class of immune agents: programmed cell death ligand 1 (n = 13), programmed

cell death protein 1 (n = 8), cytotoxic T-lymphocyte–associated antigen 4
(n = 1), vaccine (n = 2).

c Other agents included bisphosphonate (4) and cyclooxygenase 2 inhibitor (1).
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with trials using an OS end point (84 of 115 [73%] vs 28 of 66
[42%]; P < .001).

Among all positive superiority trials in the contemporary
cohort, the median HR observed for the primary outcome mea-
sure was 0.68. There was a temporal increase in effect size over
the study period (HR of 0.73 in 2010 vs HR of 0.59 in 2020;
P = .047; Figure 1B). The OS results were reported in 187 of 272
(69%) superiority trials. One-third of these trials (64 of 187
[34%]) showed a statistically significant improvement in OS
outcome; median (interquartile range) improvement in OS was
3.5 (2.5-6.6) months. The PFS results were reported in 169 of
272 (62%) superiority trials. Two-thirds (117 of 169 [69%])
showed a statistically significant PFS benefit; median (inter-
quartile range) improvement in PFS was 2.8 (1.5-5.1) months.
Quality-of-life (QOL) data were captured in 37% (110 of 298)
of all trials in the study cohort and 46% (95 of 206) of all pal-
liative intent trials.

During 2010 to 2020, an increasing proportion of oncol-
ogy RCTs (from 11% in 2010 to 44% in 2020; P < .001) were pub-
lished in the major general medical journals (New England Jour-
nal of Medicine, Lancet, JAMA). Positive RCTs were
substantially more likely than negative RCTs to be published
in a major journal (63 of 173 [37%] vs 6 of 125 [5%]; P < .001).
Thirty-nine percent (117 of 298) of RCT reports used a medi-
cal writer; this was observed almost exclusively in industry-
funded RCTs (115 of 265 [43%] vs 2 of 33 [6%]; P < .001). There
was a substantial increase in use of medical writers during the
study era (from 3 of 27 [11%] in 2010 to 12 of 18 [67%] in 2020;
P < .001) (Figure 3).

Discussion
In this study, we describe the design and results of oncology
RCTs conducted during 2010 to 2020 in the era of precision
oncology. We compare these findings with RCTs from prior eras
(targeted therapy 2005-2009, and cytotoxic therapy 1995-
2004). Several important findings have emerged. First, indus-
try now funds 89% of all RCTs, and this has increased over time.

Parallel to this, we identify tremendous uptake in use of medi-
cal writers: from 11% of RCT reports in 2010 to 67% in 2020.
Second, the majority of RCTs test new therapies in the pallia-
tive setting. Third, almost half of trials use PFS as the primary
end point, and this continues to increase over time. Fourth,
palliative trials and trials using PFS as the primary end point
are more likely to be positive. Fifth, although most trials are
now testing targeted therapies, only 60% of these trials use bio-
marker enrichment. Finally, while there is some signal of in-
creased effect size in the HR used in both RCT power calcula-
tions and study results, the median improvement in OS and
PFS among positive trials remains modest at only 3.5 and 2.8
months, respectively.

Despite important advances in oncology that have led to
substantial improvements in patient outcomes, there is grow-
ing recognition that many new treatments do not provide
meaningful benefit to patients,4,5 have important clinical toxic
effects,6 and are associated with rapidly escalating drug costs.7,8

These observations led to the contemporary movement pro-
moting value in cancer care with important frameworks de-
veloped by the American Society of Clinical Oncology and the
European Society for Medical Oncology.9,10 Within our study
cohort, half of the trials were positive. While the effect size in
power calculations and observed HRs among positive trials
have slightly increased, median gains in OS and PFS are mod-
est. The observed improvements in PFS and OS are consis-
tent with a review of solid tumor drugs approved by the FDA
in 2002 to 2014 in which median gains in OS and PFS were 2.1
months and 2.4 months, respectively.11 Prior work has shown
that most new cancer therapies do not offer meaningful clini-
cal benefit, including both FDA-approved and European Medi-
cines Agency–approved treatments.12-14 Among all positive
RCTs of cancer therapy published in 2014 to 2017, only one-
third identified treatments that met the European Society for
Medical Oncology–Magnitude of Clinical Benefit Scale thresh-
old for substantial clinical benefit.15 Moreover, with their very
high prices, the value of many modern anticancer therapies
is questionable.16

The marked rise in use of PFS is of further concern, par-
ticularly given that PFS trials are more likely to be positive.
Temporal trends in end points and industry funding over the
past 5 decades are shown in Figure 2. While there are some con-
texts in which PFS is an appropriate end point, this is the ex-
ception and not the rule; in most contexts, PFS is not a valid
surrogate for QOL or OS.17-20 In the present cohort, QOL data
were only evident in half of palliative intent trials. We believe
that all trials in noncurative settings should measure QOL; fail-
ure to do so severely limits application of results to patient care.

There has been a continued shift toward agents that tar-
get specific molecular features of cancer; however, only 60%
of RCTs involving targeted agents restrict their populations to
a specific biomarker. Next-generation sequencing, which has
allowed for rapid genomewide evaluation of DNA variations,
is increasingly being used to guide treatment decisions, de-
spite a paucity of phase 3 data establishing the efficacy of this
approach.21 A further problem with the current paradigm was
identified in a recent review of ClinicalTrials.gov,22 which found
that only a small proportion of planned, ongoing, or com-

Figure 3. Temporal Trends in Use of Medical Writers and Industry
Funding of Randomized Clinical Trials (RCTs) of Breast, Colorectal, and
Non–Small Cell Lung Cancer Published in 7 Major Journals, 2010-2020
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pleted precision oncology trials are randomized by design. To
fully realize the potential of precision medicine, our commu-
nity will need to more carefully consider its implications on
study design.

Our body of work shows that, over the past 5 decades, there
has been a massive shift in the funding of oncology clinical trials
(Figure 3). Almost all phase 3 RCTs are now funded by indus-
try. Given the cost of new agents and the resources required
to run oncology RCTs, this observation is not unexpected. In-
dustry involvement in RCTs influences all stages of RCT con-
duct, including design, data collection, analysis, and manu-
script drafting.23-26 Accordingly, this complex relationship
needs to be carefully considered by the oncology commu-
nity, as we recognize its inherent risks and conflicts of inter-
est. It also speaks to a fundamental problem in how cancer re-
search funds are allocated: there are many important questions
that may not be of interest to industry. Randomized clinical
trials to answer these questions will require funding from other
sources, such as government grants and philanthropic groups.
Otherwise, there is a risk that our field will continue to inves-
tigate only novel, expensive therapeutics. This risk was dem-
onstrated in our recent overview27 of all oncology RCTs pub-
lished globally during 2014 to 2017: the majority of trials test
new medicines in the palliative setting, and only 13% of trials
test new approaches to radiotherapy or surgery.

Finally, more than one-third of RCTs in the present study
cohort involved a medical writer, a trend that has skyrock-
eted in recent years, with 67% of RCTs published in 2020 from
the cohort using medical writers (Figure 3). This is consistent
with recent work by Kouzy et al,28 who reported that 43% of
oncology RCTs used professional medical writers. There is rea-
son to be concerned that medical writers may unduly influ-
ence the interpretation of trials. Additionally, their role is con-
trary to accepted scientific principles whereby first authors
should take responsibility for writing their own manuscripts.29

This is an issue that requires serious discussion by clinicians
and journal editors, as it is unlikely that medical writers have
a neutral effect on the clinical trial reporting.

Limitations
Our study has methodologic limitations. The search strategy
replicates our prior work1,2 and allows us to describe trends
in oncology RCTs over 5 decades; however, restricting the
cohort to 3 cancers and 7 high-profile journals may limit the

generalizability of the findings to other cancers. Our pri-
mary goal, however, was to establish a similar cohort to
build on our previous reports on the characteristics of
oncology RCTs for 3 common cancers. Furthermore, we
sought to describe practice-changing RCTs, the majority of
which would be published in these high-profile journals.
Because much of the initial work in immune therapy took
place in other cancers (ie, melanoma), the present cohort
includes a relatively small proportion of RCTs (24 of 298
[8%]) that test agents of this class. We also dichotomized
funding as “industry: yes/no”; this classification does not
distinguish partial funding (ie, only provision of study drug)
from full funding and study sponsorship. Finally, our defini-
tion of a positive RCT—which was restricted to the primary
end point having a statistically significant difference in
favor of the experimental arm (ie, P < .05)—does not
account for the more complex interpretation of positivity
necessary when clinically applying RCT results to general
patient populations.30

Conclusions
The current study provides insights into the design, results,
and reporting of systemic therapy RCTs in the contemporary
era. Over the past 5 decades, we have seen a major shift in pri-
mary end points and funding of RCTs. We are concerned with
the widespread adoption of medical writers in high-profile on-
cology RCTs and believe this practice should be questioned;
journal editors will need to consider if this practice is consis-
tent with International Committee of Medical Journal Editors
policies for authorship. Given current interests in promoting
high-value care, our community needs to reflect on the wide-
spread use of PFS and whether effect sizes targeted in the trial
designs are large enough to change clinical practice. To fulfill
the promise of precision medicine in oncology, we will also
need to further understand if drugs with specific targets have
activity in specific groups of patients rather than “all-
comers.” Finally, the oncology community needs to consider
how we can answer fundamental questions in our field that
will be of low priority for the pharmaceutical industry. This will
require additional funding streams to ensure that the cancer
research enterprise is positioned to answer questions that mat-
ter most to patients.
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