
Evolution of the Randomized Controlled Trial in Oncology
Over Three Decades
Christopher M. Booth, David W. Cescon, Lisa Wang, Ian F. Tannock, and Monika K. Krzyzanowska

From the National Cancer Institute of
Canada Clinical Trials Group, Queen’s
University, Kingston; and Princess
Margaret Hospital, University of
Toronto, Toronto, Ontario, Canada.

Submitted February 1, 2008; accepted
July 8, 2008; published online ahead of
print at www.jco.org on October 27,
2008.

Presented in part at the 43rd Annual
Meeting of the American Society of
Clinical Oncology, Chicago, IL, June
1-5, 2007.

Authors’ disclosures of potential con-
flicts of interest and author contribu-
tions are found at the end of this
article.

Corresponding author: Monika
Krzyzanowska, MD, MPH, Department
of Medical Oncology and Hematology,
Princess Margaret Hospital, 610 Univer-
sity Ave, Toronto, ON, M5G 2M9,
Canada; e-mail: monika.krzyzanowska@
uhn.on.ca.

© 2008 by American Society of Clinical
Oncology

0732-183X/08/2633-5458/$20.00

DOI: 10.1200/JCO.2008.16.5456

A B S T R A C T

Purpose
The randomized controlled trial (RCT) is the gold standard for establishing new therapies in clinical
oncology. Here we document changes with time in design, sponsorship, and outcomes of
oncology RCTs.

Methods
Reports of RCTs evaluating systemic therapy for breast, colorectal (CRC), and non–small-cell lung
cancer (NSCLC) published 1975 to 2004 in six major journals were reviewed. Two authors
abstracted data regarding trial design, results, and conclusions. Conclusions of authors were
graded using a 7-point Likert scale. For each study the effect size for the primary end point was
converted to a summary measure.

Results
A total of 321 eligible RCTs were included (48% breast, 24% CRC, 28% NSCLC). Over time, the
number and size of RCTs increased considerably. For-profit/mixed sponsorship increased substan-
tially during the study period (4% to 57%; P � .001). There was increasing use of time-to-event
measures (39% to 78%) and decreasing use of response rate (54% to 14%) as primary end point
(P � .001). Effect size remained stable over the study period. Authors have become more likely to
strongly endorse the experimental arm (P � .017). A significant P value for the primary end point
and industry sponsorship were each independently associated with endorsement of the experi-
mental agent (odds ratio [OR] � 19.6, 95% CI, 8.9 to 43.1, and OR � 3.5, 95% CI, 1.6 to
7.5, respectively).

Conclusion
RCTs in oncology have become larger and are more likely to be sponsored by industry. Authors of
modern RCTs are more likely to strongly endorse novel therapies. For-profit sponsorship and
statistically significant results are independently associated with endorsement of the experimen-
tal arm.

J Clin Oncol 26:5458-5464. © 2008 by American Society of Clinical Oncology

INTRODUCTION

The randomized controlled trial (RCT) has be-
come the gold standard for developing new ther-
apeutic agents in oncology. In translating the
results of RCTs into practice, clinicians should
consider the quality of study design and execution
and generalizability of the trials’ results. Previous
reviews have reported that the numbers and sizes
of oncology RCTs is increasing over time1-4 and
that their design has improved, but that impor-
tant deficiencies remain.5-8

Since the 1980s, the funding of biomedical re-
search has changed, with 70% of funding for clinical
drug trials now coming from the pharmaceutical
industry.9 With this shift in sponsorship, it is impor-
tant to recognize the potential for bias and conflict of
interest in reports of RCTs. Several studies have pre-

viously found an association between for-profit
sponsorship and the reporting of positive results
in RCTs.10-14

Trends in methodology, sponsorship, and out-
comes of RCTs evaluating treatments for cancer
have not been well described. Although major ad-
vances have occurred, it was our hypothesis that
recent positive RCTs might be reporting smaller ef-
fect sizes than those in the past. Furthermore, author
interpretation of this effect size may have evolved
such that therapeutic benefit once considered clini-
cally insignificant is now being considered practice
changing. To address these issues, we designed the
current study to provide a comprehensive review of
published RCTs in breast, colorectal (CRC), and
non–small-cell lung cancer (NSCLC) over a 30-year
period (1975 through 2004). Our objectives were to
describe trends in methodology and reporting of
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RCTs, in addition to sponsorship, outcomes, and authors’ interpreta-
tion of results. From this overview, we expect to gain insight into how
to improve the reporting and interpretation of contemporary clinical
trials in oncology.

METHODS

Search Strategy

A search was undertaken for all RCTs of systemic therapy in breast, CRC,
and NSCLC published during three decades (1975 through 2004) in the
following journals: Journal of Clinical Oncology, Journal of the National Cancer
Institute, Cancer Treatment/Chemotherapy Reports, New England Journal of
Medicine, Lancet, and Journal of the American Medical Association. These jour-
nals were selected because they were felt to contain a high proportion of widely
read and practice-changing clinical trials in oncology published over the past
30 years. Indexes and tables of contents of these journals were reviewed elec-
tronically and by hand to find relevant articles. The following were excluded:
studies of a radiation and/or surgical intervention, studies of cancer screening
and prevention, articles that presented data from multiple RCTs, studies
comparing a single drug(s) given by different schedule, multiple reports of the
same study (the first final report in a journal we reviewed was included), phase
II or pilot studies, and studies that presented results only for a subgroup of the
original study population.

Data Abstraction

A data abstraction form was designed to capture information regarding
study methodology, sponsorship, results, and author conclusions. To guide
the abstraction process, a data manual was created to ensure consistency
between the two abstractors who reviewed eligible articles. The data abstrac-
tion form was piloted by two authors of the current study (C.M.B. and
D.W.C.) on 30 RCTs; results were compared and the abstraction tool was
subsequently modified.

All eligible articles were reviewed. Country of study origin was assigned
based on the institutional affiliation of the first author. The primary end point
of each study was identified; if there was no explicit statement, the end point
implied to be of primary importance was recorded. We evaluated use of
intention-to-treat (ITT) analysis based on raw data presented in the article. We
recorded whether the analysis included all randomly assigned patients or only
eligible patients.

Study conclusions were assigned a score from 1 to 7 based on a scale
developed by Ridker and Torres:12 4 of 7 for a neutral statement, 7 of 7 for
strong endorsement of experimental arm, and 1 of 7 for strong endorsement of
the control arm (Table 1).

Two authors of the present study (C.M.B. and D.W.C.) each performed
data abstraction independently on one half of the eligible articles. A score out
of 7 for author conclusion was assigned based on the concluding section of the
abstract (RCT author’s score). This score was assigned before the reviewer
reading any other part of the abstract or article and without knowing the

sponsorship status of the trial. For studies with no abstract the concluding
paragraph of the article was used to assign the RCT author’s score. To provide
a comparison to the RCT author’s conclusion, on reviewing the full article, the
same reviewer assigned a score out of 7 (reviewer’s score) based on their
impression of the overall benefit (or lack thereof) and toxicity of the experi-
mental arm compared with control.

Study sponsorship was determined based on explicit statements in the
article and by the affiliation of study authors. Using definitions proposed by
Ridker and others, studies were classified into one of four groups: those
financed exclusively by for-profit pharmaceutical companies; those financed
exclusively by government, foundation, or other not-for-profit agencies; those
financed jointly by for-profit and not-for-profit sources; and those for which
no source of funding was identified.12,15,16

Statistical Analysis

Descriptive statistics were used to summarize trends over time. The
study period was divided into three decades: 1975 to 1984, 1985 to 1994,
and 1995 to 2004. A summary measure of effect size was calculated for the
primary end point of each study (or if not stated explicitly, the most clinically
relevant end point presented). Because of the considerable heterogeneity in
primary end points, we were unable to calculate absolute effect size across all
studies. For this reason we determined the relative effect size of the experimen-
tal compared with control arms, which allowed for comparison across studies,
disease site, and time. For time-to-event end points (ie, overall survival,
disease-free survival) a hazard ratio (HR) was calculated for each study from
reported survival rates in experimental and control groups by assuming time
to event was exponentially distributed. For studies in which the primary end
point was response rate, the summary measure was calculated as a risk ratio
(RR): the ratio of response rates between experimental and control arms. For
studies with multiple treatment groups, the experimental arm with the best
outcome was chosen for calculation of HR and RR relative to the control arm.

Logistic regression was used to identify factors associated with strong
author endorsement (score of 6 or 7). Explanatory variables considered were
decade (1975 to 1984, 1985 to 1994, or 1995 to 2004), disease site (breast,
colorectal, lung), setting (palliative, adjuvant, neoadjuvant), type of control
arm (active treatment or not), type of primary end point (time to event or
response rate), statistical significance of primary end point, effect size, and
sponsorship (for-profit, not-for-profit, mixed, or not known). Variables with
P values less than .1 in univariate analysis were entered into the multivariate
model. In multivariate analysis, stepwise selection techniques were used, and
predictors were considered statistically significant if the P value was less than
.05. All analyses were performed in SAS 9.1 (SAS Institute, Cary, NC).

RESULTS

The search strategy yielded 380 articles. Fifty-nine articles were subse-
quently excluded for the following reasons: multiple reports of the
same study (n � 12); reports of subgroup analysis (n � 11); studies of
different dosing schedules for the same drug (n � 9); other diseases
(n � 6); radiation and/or surgical intervention (n � 5); studies that
were not RCTs (n � 5); data pooled from multiple studies (n � 4);
phase II/pilot studies (n � 3); prevention studies (n � 2); reports of
preliminary safety data (n � 2). The remaining 321 eligible articles
included 171,161 randomly assigned patients. As shown in Table 2,
there was a substantial increase in the total number of reported RCTs
over time. Although the proportion of RCTs for women with breast
cancer remained constant over time, there was a considerable increase
in the proportion of RCTs for colorectal cancer and a decrease in those
for NSCLC.

Inter-observer agreement between the two data abstractors
(based on independent data extraction from 10 studies) was found to
be excellent: 96% agreement for all data points and � statistic of 0.90
and 0.96 for reviewers and author’s scores, respectively.

Table 1. Grading Scale for Authors’ Conclusions

Score (/7) Authors’ Conclusion

1 Standard of care (SOC) was significantly better and/or highly
preferred

2 The SOC was significantly better and/or moderately preferred
3 The SOC was nonsignificantly better
4 The SOC and newer treatment were equivalent
5 The newer treatment was nonsignificantly better
6 The newer treatment was significantly better and/or moderately

preferred
7 The newer treatment was significantly better and/or highly

preferred
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Study Methodology

Trends in study organization and methodology are shown in
Table 2. Over time there was a substantial increase in multicenter and
international trials: North American–led trials decreased from 60% to
37% (28 of 47 to 61 of 167 trials; P � .0001), whereas European-
initiated studies increased from 36% to 60% (17 of 47 to 100 of 167
trials; P � .0001). Despite a considerable increase in median sample
size, the duration of study accrual remained stable.

A primary end point was explicitly stated in 7% (three of 47
trials), 29% (31 of 107 trials), and 67% (112 of 167 trials) of RCTs in

the three decades, respectively (P � .0001). As shown in Table 2, there
was a shift from response rate as primary end point (54% to 14% [15 of
28 trials to 23 of 161 trials]) to time-to-event end points (39% to 78%
[11 of 28 trials to 125 of 161 trials]; P � .001). Ten percent of RCT
reports explicitly stated that the trial was terminated prematurely, and
this remained constant over time. ITT analysis was performed in 87%
(280 of 321 trials) of RCTs, although many studies (47%, 150 of 321
trials) included only eligible patients in the ITT analysis. ITT analysis
of all randomly assigned patients increased over the study period (33%
to 54% [15 of 47 trials to 91 of 167 trials]; P � .0001).

Table 2. Trends in Oncology RCT Methodology

Characteristic

1975-1984
(n � 47)

1985-1994
(n � 107)

1995-2004
(n � 167)

No. % No. % No. %

Disease site
Breast 19 40 53 50 81 49
NSCLC 23 49 29 27 39 23
CRC 5 11 25 23 47 28

Setting
Palliative 34 72 66 62 101 60
Adjuvant 13 28 40 37 61 37
Neoadjuvant 0 0 1 1 5 3

Organization
Multicenter 26 60 87 85 158 95
International 12 26 30 28 86 52
Cooperative group 13 28 59 56 71 43

Study origin
North America 28 60 69 64 61 37
Europe 17 36 35 33 100 60
Other 2 4 3 3 6 4

Study design
Sample size

Median 100 249 446
No. of studies for which these data were available 47 107 167

Time for accrual
Median, months 30 41 33
No. of studies for which these data were available 22 83 153

Follow-up
Median, months 30 55 47
No. of studies for which these data were available 6 38 105

Interventions
Any chemotherapy 36 77 70 66 124 75
Any placebo/observation 10 21 28 26 25 15
Any hormonal agent 4 9 14 13 18 11
Any targeted agent 1 2 3 3 7 4

ITT analysis
Any 32 70 93 87 155 93
All randomized 15 33 24 22 91 54
Eligible only 17 37 69 64 64 38

Primary end point�

Time-to-event end point 11 39 60 72 125 78
OS 6 21 51 61 82 51
DFS 2 7 5 6 16 10
RFS 3 11 4 5 8 5
TTP 0 0 0 0 19 12
RR 15 54 21 25 23 14
Other 2 7 2 2 13 8

Abbreviations: RCT, randomized controlled trial; NSCLC, non–small-cell lung cancer; CRC, colorectal cancer; ITT, intention to treat; OS, overall survival; DFS,
disease-free survival; RFS, relapse-free survival; TTP, time to progression; RR, response rate.

�Data shown are for studies in which a primary end point was either explicitly identified or implied in the article. Time-to-event end points include OS, DFS, RFS,
and TTP.
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Sponsorship, Effect Size, and Author Conclusions

There was a substantial increase in for-profit and mixed spon-
sorship between 1975 and 2004 (Table 3). Government-funded
RCTs decreased from 60% to 31% (28 of 47 trials to 51 of 167 trials;
P � .0001), whereas industry sponsorship has increased from 4%
to 57% (two of 47 trials to 95 of 167 trials; P � .0001). Studies
funded by for-profit organizations were more likely to be in the
setting of metastatic disease (73% v 53% [88 of 120 and 87 of 165
trials]; P � .001) and to have larger median sample size (396
patients v 307 patients; P � .015) compared with studies sponsored
by nonprofit groups.

As shown in Table 3, the relative benefit of the experimental arm
compared with the control arm (ie, effect size) remained stable over
time. There has been an increase over time in the proportion of trials
with a significant P value for the primary end point (23% v 42% [11 of
47 and 70 of 167 trials]; P � .007). Although effect size was not found
to vary with source of sponsorship, there was a trend toward a greater
proportion of industry-funded trials having a significant P value as
compared with nonprofit-funded studies (41% v 30% [49 of 120 and
50 of 165 trials]; P � .07).

The proportion of studies in which RCT authors strongly en-
dorsed the experimental arm (defined as a score of 6 or 7) increased
from 31% to 49% over the study period (11 of 37 trials to 82 of 167
trials; P � .017; Table 3). Scores assigned by the reviewers did not
change significantly with time. Median RCT author score (5 v 4;

P � .001) and the proportion of authors who strongly endorsed the
experimental arm (56% v 36% [66 of 118 and 55 of 153 trials];
P � .001) were greater for for-profit/mixed versus not-for-profit
sponsored studies. As shown in Table 4, predictors of strong endorse-
ment of the experimental arm (ie, RCT author score of 6 or 7) in
univariate analysis were as follows: significant P value for the primary
end point, control arm with no active treatment, time-to-event pri-
mary end point, for-profit/mixed sponsorship, adjuvant/neoadjuvant
setting, and effect size. Significant P value, time-to-event end point,
for-profit/mixed sponsorship, and effect size remained significant in
multivariate analysis. The test for interaction between P � .05 for the
primary end point and sponsorship was not significant (P � .65).

DISCUSSION

We have observed several important trends in this review of 321 RCTs
involving more than 170,000 patients with cancer conducted between
1975 and 2004. Contemporary RCTs are larger and more likely to be
multicenter and international. Time-to-event end points have largely
replaced response rate as the primary end point. This encouraging
move toward more clinically relevant end points is tempered by the
observation that one third of RCTs published between 1995 and 2004
failed to explicitly identify the primary end point. Authors of modern

Table 3. Sponsorship, Results, and Author Conclusions for Oncology RCTs

Characteristic

1975-1984
(n � 47)

1985-1994
(n � 107)

1995-2004
(n � 167)

No. % No. % No. %

Sponsorship classification
For profit 1 2 12 11 64 38
Nonprofit 33 72 72 67 60 36
Mixed 1 2 11 10 31 19
Not known 12 26 12 16 12 7

Source of RCT funding
Government 28 60 66 62 51 31
Industry 2 4 23 23 95 57
Foundation 7 15 14 13 24 14
Cooperative group 12 26 59 55 75 45
Other 1 2 0 0 2 1

Effect size
HR

Median 1.4 1.2 1.2
95% CI 1.0 to 2.3 1.0 to 1.4 1.1 to 1.3

RR
Median 0.9 1.1 1.3
95% CI 0.6 to 1.5 0.9 to 1.3 1.1 to 1.4

P � .05 for primary end point 11 23 32 30 70 42
Study conclusion�

RCT author score
Median 4 4 5
RCT author score 6 or 7† 11 31 40 39 82 49

Reviewer score
Median 5 5 5
Reviewer score 6 or 7 17 37 42 39 78 47

Abbreviations: RCT, randomized controlled trial; HR, hazard ratio; RR, response rate.
�For score definitions, refer to Table 1.
†Data shown for author score are for studies in which there was an assessable concluding statement (1975-1984, n � 36; 1985-1994, n � 103; 1994-2004, n � 167).
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RCTs are more likely to strongly endorse the experimental arm. Con-
sistent with the recent report by Djulbegovic et al, we found that effect
size in new cancer therapies has remained stable over time.17

There has been a dramatic shift in sponsorship of RCTs in oncol-
ogy from government to for-profit organizations. Although sponsor-
ship status is not associated with increased effect size, industry-funded
RCTs are more likely to strongly endorse novel treatments. Multivar-
iate analyses suggest that independent predictors of endorsing the
experimental therapy are significant P value for primary end point,
time-to-event primary end point, for-profit/mixed sponsorship sta-
tus, and effect size.

The conclusions drawn from an RCT can be influenced substan-
tially by the quality of methodology and reporting. Several reports in
the oncology literature have described some improvement in quality
of trial design and reporting over time, but consistent deficiencies
persist, including failure to perform ITT analysis on all randomly
assigned patients.2,3,5-8,18 In a review of abstracts describing RCTs
presented at the American Society of Clinical Oncology annual meet-
ing (1989 through 1998), Krzyzanowska et al19 found that only 22% of
studies identified the primary end point explicitly and 74% of abstracts
reported multiple end points. Here we found multiple studies without
explicit definition of the primary end point in full publications. Al-
though inadequate reporting does not necessarily imply deficient
methodology,20 it is essential that the primary end point of a trial be
described a priori, because otherwise, statistical analysis may be mis-

leading. In light of these factors, medical journals have made signifi-
cant strides toward improving the quality of clinical trial design and
reporting through the development and adoption of the CONSORT
statement and mandatory trial registration.21,22

Previous studies have shown that study outcome may be corre-
lated with sponsorship. A meta-analysis by Bekelman et al23 that
pooled data from eight (nononcology) studies showed a significant
association between industry sponsorship and pro-industry conclu-
sions (odds ratio, 3.6; 95% CI, 2.6 to 4.9). Within the oncology litera-
ture, two reviews of pharmacoeconomic studies have found that
studies sponsored by for-profit organizations are more likely to draw
favorable conclusions about novel anticancer agents.24,25 In RCTs
evaluating treatments for multiple myeloma, Djulbegovic et al26

found that equipoise was maintained in studies funded by nonprofit
organizations, with 47% of RCTs favoring the experimental arm.
However, in RCTs supported by industry, 74% of studies favored the
experimental treatment. Peppercorn et al27 reviewed published clini-
cal trials for breast cancer from 10 journals published in 1993, 1998,
and 2003 and found evidence of increasing pharmaceutical industry
involvement over time. Although these reports have suggested an
association between outcome and source of sponsorship, they were
each limited to a single disease site and did not compare the authors’
conclusion with any differences in effect size. Our study provides
information about study sponsorship, relative outcome in control and
experimental arms, and author interpretation of this benefit.

Table 4. Results of Univariate and Multivariate Analysis for Variables Associated With RCT Author Strong Endorsement of the Experimental Arm

Variable

Univariate Analysis Multivariate Analysis

Odds Ratio 95% CI P Odds Ratio 95% CI P

Decade
1975-1984 Reference — — —
1985-1994 1.4 0.6 to 3.3
1995-2004 2.2 1.0 to 4.8 .06

Disease site
Breast Reference — — —
Colorectal 1.0 0.6 to 1.8
NSCLC 0.7 0.4 to 1.3 .465

Setting
Palliative Reference — — —
Adjuvant 2.3 1.4 to 3.6 .0007
neoadjuvant

Control arm
Active agent Reference — — —
No active agent 4.7 2.0 to 10.8 .0003

Primary end point
Response rate Reference Reference
Time to event 2.9 1.6 to 5.2 .0003 4.1 1.6 to 10.3 .003

Effect size, unit � 0.1 1.3 1.2 to 1.4 � .0001 1.1 1.1 to 1.2 .0004
P for primary end point

� .05 Reference Reference
� .05 25.2 13.6 to 46.9 � .0001 19.6 8.9 to 43.1 � .0001
Not known 1.5 0.3 to 7.4 0.7 0.02 to 26.3

Sponsorship
Nonprofit Reference Reference
For-profit/mixed 2.3 1.4 to 3.7 .003 3.5 1.6 to 7.5 .004
Not known 1.0 0.4 to 2.1 1.0 0.3 to 3.5

NOTE. Strong endorsement defined as RCT author score of 6 or 7.
Abbreviations: RCT, randomized controlled trial; NSCLC, non–small-cell lung cancer.
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Within the existing literature and clinical practice, there is con-
siderable heterogeneity regarding what constitutes a so-called positive
trial. At least three domains contribute to an RCT being classified as
positive or negative: the benefit of one arm compared with the other,
the statistical significance of this difference, and the interpretation of
results as presented by study authors. In this study, we have evaluated
the association between each of these three variables. Our results
suggest that the strongest predictor of RCT authors endorsing new
therapies is a statistically significant difference in outcome between
study arms. We have also found that industry sponsorship is an inde-
pendent predictor of studies being reported as positive. The causal
mechanism of the latter observation is not clear. Given the stability of
effect size across studies, it seems unlikely that industry-funded RCTs
are finding a greater magnitude of benefit between treatment arms.
Although our multivariate analysis found that industry sponsorship
and significant P value were each associated with strong author en-
dorsement, the lack of significant interaction between these two vari-
ables may simply represent an underpowered analysis. Accordingly, it
remains plausible that industry-sponsored trials are more likely to be
positive because they are larger and therefore have more power to
detect a smaller difference. Our observation that modern authors are
more likely to endorse the experimental arm may simply reflect
changes in sponsorship, study design, and/or journal review process
and reporting criteria that also occurred during the study period.
Furthermore, it is possible that authors are endorsing novel agents that
have less toxicity or are more convenient to deliver.

By reviewing RCTs for three disease sites over a period of three
decades, our data provide information that may be of use in the
reporting and interpretation of contemporary cancer clinical trials. A
potential weakness of our study is that by including only RCTs of
systemic therapy in breast cancer, NSCLC, and CRC, our findings may
not be generalizable to other disease sites. Also, by limiting our search
to six journals, we did not capture every RCT published during the
study period. However, we were most interested in methodology,
sponsorship, and outcomes of practice-changing RCTs; a high pro-
portion of which are published in the journals we included. Publica-
tion bias has been well described,28 and we recognize that our cohort
of trials does not represent the entire body of RCTs in oncology.
Although we were unable to evaluate whether absolute effect size has
decreased over time, given the stability of relative benefit and the
marked increase in sample size (and likely power) during the study
period, our initial hypothesis of reduced absolute benefit over time
likely remains valid, although not directly proven. Finally, perception

of what constitutes a positive trial is a complex and multifactorial
process and may involve other variables that we have not measured in
this study.

In summary, we have found that modern RCTs in breast cancer,
NSCLC, and CRC are substantially larger and more international in
scope than those of earlier decades. Although methodology and qual-
ity of reporting seems to be improving over time, serious deficiencies
persist, particularly in the identification of the primary end point and
by not including all randomly assigned patients in ITT analyses. There
has been a substantial shift toward industry sponsorship of oncology
RCTs. Over the past 30 years, authors’ endorsement of novel therapies
has increased while relative effect size has remained stable. A signifi-
cant P value for the primary end point and industry sponsorship are
independently associated with strong endorsement of the experimen-
tal therapy. Investigators and medical journals should continue to
strive toward publication of high-quality studies and recognize the
importance of adequate and unbiased reporting of study methodol-
ogy and results. Finally, clinicians, investigators, and policy makers
should maintain and refine perspective on what constitutes a mean-
ingful benefit to patients beyond the P value associated with the result.
Further research is needed to determine whether newly adopted ther-
apies are truly worthwhile to patients.
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