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Introduction

Phase 3 clinical trials are widely recognized as the highest level of evidence to support a
particular intervention/therapy in the medical literature. The ability to draw clinically
meaningful conclusions from these studies greatly depends on the transparency with which
these trials are reported. To this end, careful assessment of the trial protocol (in tandem with
the trial results) is essential to maintain the integrity of the trial design and endpoints, the
peer review process, and its interpretation by an oncologic audience.

The lack of transparency in clinical trial reporting has been exposed by over three decades of
evidence, highlighted by insufficient access to trial protocols and potential discrepancies
between protocols and published results.[1-3] Lack of protocol availability may affect both
internal and external validity impacting the interpretability and generalizability of results.[4]
Because published reports cannot always incorporate all relevant aspects of study design,
certain medical journals have begun requiring protocols for publication, which can in turn be
accessed ad libitum by the audience. Smaller studies have characterized protocol availability
and protocol-publication concordance in trials, having described these elements for select
subgroups of trials generally published in a handful of prominent journals.[5,6] The lack of
concordance may represent selective reporting, thereby potentially biasing trial results.
Furthermore, protocols have been suggested by prior studies to often be incomplete;[7,8]
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however, the extent of protocol redaction and completeness (and its implications on selective
reporting) have yet to be studied.

In order to determine the extent of selective reporting in oncologic clinical trials, we sought
to comprehensively characterize protocol availability and protocol-publication concordance
across phase 3 cancer clinical trials, assessing the implications of protocol availability and
completeness on transparent reporting of results. The objectives of this study were to (1)
determine protocol availability across all cancer phase 3 randomized trials, (2) assess
published protocols for completeness, and (3) compare protocols with published reports,
specifically focusing on the association of protocol completeness with protocol-publication
concordance.

Material and Methods

We queried ClinicalTrials.gov to identify all registered, cancer-specific, phase 3 randomized
trials. Search criteria included: terms: ‘cancer’; study type: ‘all studies’; status: excluded
‘not yet recruiting’; phase: phase 3; and study results: ‘with results.’[9] Of 1,239 screen-
identified trials, 764 were eligible as cancer-specific phase 3 randomized multi-arm trials
addressing a therapeutic intervention. We excluded trials that did not have a publication
reporting their primary endpoint (PEP) results (n=164). Publications with primary endpoint
results were identified directly through links presented on the Clinical Trials.gov website and
through independent PubMed searches of NCT clinical trial identifiers. The remaining trials
were analyzed based on the first peer-reviewed publication of PEP results, and assessed for
inclusion of a complete protocol (CP). Protocols were considered if they were included as a
supplemental file to their respective publication or directly linked or referenced in the
manuscript. Protocols were considered incomplete/redacted if the protocol text pertaining to
trial design, inclusion/exclusion criteria, treatment/intervention guidelines, randomization
schema, and/or statistical analyses were missing or ‘inked out.”

To further understand the impact of incomplete protocol reporting on data interpretation, we
analyzed for concordance between protocols and their associated publications regarding (1)
the defined PEP for the trial (i.e. whether the PEP in the protocol was the same as reported
in the publication), and (2) any pre-specified subgroup analysis of PEP results. Subgroup
analyses of the PEP were considered pre-specified if the protocol defined the endpoint and
statistical methods for all reported stratifying factors.[10] Trials that pre-specified analysis
for all subgroups were considered to be pre-specified even if all subgroups may not have
been reported in the published report. Conversely, trials that pre-specified analysis for some,
but not all subgroups, were not considered to be pre-specified.

To assess factors related to complete protocol publication, Chi-squared tests were conducted
to identify univariate associations between trial-related factors and protocol publication; the
relationship between publication year and protocol publication was assessed via binary
logistic regression. Trial-related factors displaying univariate associations with protocol
publication (p<0.05) were then incorporated into multiple binary logistic regression to assess
for independent effects of factors on complete protocol publication. Statistical analysis was
conducted via SPSS Statistics, version 26 (IBM Corporation, Armonk, NY).

Acta Oncol. Author manuscript; available in PMC 2022 February 01.


http://ClinicalTrials.gov
http://ClinicalTrials.gov

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Patel et al.

Results

Page 3

The included 600 trials had a total combined enrollment of 429,056 patients (Figure 1). Of
these trials, 133 (22%) published a CP, while an additional 68 (11%) published an
incomplete or redacted protocol. Altogether, 114 trials published final protocols only, 20
trials published final protocols with a summary of amendments, and 67 trials published
original and final protocols with summary of amendments. Higher rates of CP publication
were identified among cooperative group trials (30% vs 19%, ~£=0.003; Table 1). Table 1
highlights other factors associated with CP publication, including treatment modality and
disease site. Multiple binary logistic regression modeling revealed independent effects
related to cooperative group trials (P=0.001), publication year (£<0.001), and treatment
modality (P=0.008), but not disease site (P=0.85), on CP reporting. Notably, CP reporting
has improved since 2010, as no trials had published CPs prior to that time point.

Nearly all trials that published a protocol (198/201) reported the same PEP(s) as defined in
the associated protocol; two trials reported protocol-defined co-PEPSs as secondary
endpoints, and a third trial did not specify which endpoint was the PEP in the publication.
Less than half of all protocol reporting trials (43%, 87/201) published a summary of
amendments to the original protocol. Of these trials, 5% made changes to their PEP(S).

PEP subgroup analyses were reported in the publication for most trials (82%, 164/201
trials), but were pre-specified for only 43% (71/164) of trials. Notably, subgroup pre-
specification was more common among trials reporting complete versus incomplete
protocols (50% vs 31%, respectively, P=0.02). Only 10% of trials (9/93) that did not pre-
specify subgroup analyses acknowledged this in the published report. Conversely, 20%
(19/93) of trials reported pre-specified subgroup analyses in the full publication, even though
the corresponding protocols made no mention of such analyses. With respect to selective
reporting, 23% (16/71) of trials with pre-specified subgroup analyses reported some, but not
all, subgroups. Two trials pre-specified subgroup analyses, but did not report any in the
publication of the PEP results (recognizing that these subgroup analyses may be reported at
a later date). Lastly, trials that included a summary of amendments with final protocols were
significantly more likely to pre-specify subgroup analyses than trials with final protocols
only (72% versus 44%, £<0.001).

Only 8 of the 96 journals (8.3%) reporting PEP results published any protocols (including
CPs or incomplete/redacted protocols, Supplemental Table 1). Trials that published
protocols were more likely to have a higher impact factor (Mann-Whitney U, £=0.002).
These journals were typically general medicine- and oncology-specific. For these journals,
there seemed to be a temporally-related inflexion point, after which it became more common
to include protocols with published reports.

Discussion

Transparent reporting of phase 3 cancer clinical trial results is essential to maintain
confidence in high-level evidence. Reporting the complete trial protocol is an effective
measure to ensure such transparency, but has been understudied to date. The present study
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demonstrates that less than one-third of phase 3 cancer trials publish any protocol
documentation when reporting PEP results. Even so, rates of protocol redaction or
incomplete protocol publication are high (34%). Furthermore, this study identified a lack of
concordance between clinical trial protocols and publications with respect to subgroup
analysis. This nation is consistent with prior studies demonstrating marked disparities in
aspects including eligibility criteria, statistical analysis, subgroup analyses, and outcomes.
[2,3,8,11,12] Taken together, these data may serve as an important benchmark for future
assessment regarding the transparent reporting of clinical protocols as an adjunct to their full
publications.

This indicates that the trends observed in the present series are largely driven by a few
journals, which do not imply a ‘systemic cultural change’ in transparent protocol reporting
over time. Although the improving trend in protocol publication is important, the fact that
most journals still do not require or encourage protocol publication may serve as a “call to
action’ to standardize this reporting across all journals (similar to other standardized trial
reporting mechanisms, e.g. a trial profile or CONSORT criteria).[13] One such example of
this are the Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT
2013) guidelines that identify 33 items for inclusion in every protocol. [7] Furthermore,
journals should discourage redaction (e.g. ‘inking out’ or missing sections) of substantive
portions of clinical trial protocols.

The Department of Health and Human Services final rule on “Clinical Trials Registration
and Results Information Submission’ (42 CFR 11) requires all clinical trials registering with
ClinicalTrials.gov to include a protocol and statistical analysis plan beginning on January
18t 2017.[14] The rule also mandates updated protocols to be submitted within 30 days
after any amendments are made. Such requirements are vitally important; however, we
contend that CP inclusion with published reports is similarly critical for transparency. While
our study includes only trials registered with ClinicalTrials.gov, a recent study showed that
as much as 39% percent of trials may not prospectively register with such an organization
and often display higher levels of selective reporting.[15]

Interestingly, the majority of trials having published CPs in this analysis published just the
final protocol (i.e., without a summary of amendments). One may question whether doing so
would even constitute ‘transparent reporting’; characterizing the nature and degree of
amendments (e.g. trial design, inclusion/exclusion criteria, and endpoints) is important to
critically examine the validity and reliability of the trial and its conclusions, which is also
the same rationale for reporting the full CP. For this reason, many cooperative groups (e.g.,
NRG Oncology) require inclusion of amendments to each protocol iteration, but the same
may not necessarily be true for other multi-institutional phase 3 trials, particularly trials
sponsored by industry.

Limitations in this study center around the availability of the relevant data. Trials were
assessed for protocols based on the first peer-reviewed publication of PEP results only.
Therefore, this study may underestimate the extent of protocol publication if they were
published in later reports or as a separate report. While protocols were studied for missing
sections or clear redaction, the number of incomplete protocols may have been
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underestimated as more subtle alterations or exclusions from protocols may have not been
identified. Furthermore, nearly two-thirds of published protocols did not include a summary
of amendments, making it difficult to assess for changes in pre-specified PEPs or subgroups.

In summary, CP publication is associated with improved protocol-to-publication
concordance, reflecting use of proper pre-specified statistical methodology and less selective
reporting. Selective reporting of subgroup analyses increases the risk of false-positive
associations that are unlikely to be replicated. Given the continued infrequency of CP
publication and its implications on transparency, CP publication should be encouraged
among both medical journals and clinical trialists when results are reported.
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1,239 Screen-identified trials

764 Cancer RCTs addressing a
therapeutic intervention

600 RCTs with publication of
PEP results

201 RCTs including a protocol
with PEP results reporting

133 RCTs with complete
protocol publication

68 RCTs with incomplete
protocol publication

Figurel.

Flow Diagram of Clinical Trial Screening, Inclusion, and Results.
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Table 1:

Factors Associated with Complete Protocol Publication

Trial Characteristics Number of complete protocols published / total | Percentage Pvalue®
All Trials 133/600 22.2%
Cooperative Group Trial | Yes 55/186 29.6% P=0.003
No 78/414 18.8%
Industry funding of trial | Yes 103/470 21.9% P=0.78
No 30/130 23.1%
publication Yearb 2003-2009 0/58 0% P<0.001
2010-2012 32/145 22.1%
2013-2015 69/255 27.1%
2016-2018 32/142 22.5%
0 =
Disease Site® Breast 22/105 21.0% P=0.001
Gastrointestinal 12/76 15.8%
Genitourinary 22/68 32.4%
Hematologic 24/119 20.2%
Thoracic 15/88 17.0%
Other 38/144 26.4%
. 0, =
Treatment mo dalityd Systemic therapy 110/471 23.4% P=0.007
Radiotherapy 7114 50.0%
Surgery 217 28.6%
Supportive Care 14/108 13.0%
PEP met Yes 76/302 25.2% P=0.07
No 55/289 19.0%

aP-vaIue reflects Pearson’s Chi-squared tests for all except by Publication Year (binary logistic regression analysis by year)

b s . .
Model uses publication year as a continuous variable

Limited to trials with a defined single disease site. Other includes trials of other disease sites and multiple disease sites.

Page 8

Primary intervention as part of the randomization. Systemic therapy includes cytotoxic chemotherapy, targeted systemic agents, and similar, with

primary endpoint aimed at improved disease-related outcomes. Supportive care trials aimed to reduce disease- or treatment-related toxicity.

Abbreviations: PEP, primary endpoint.
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