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ABSTRACT
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To characterise redactions in clinical trials and
estimate a time when all protocols are fully removed
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RESULTS

met the inclusion
criteria, with 268 (56.7%) research protocols available
and accessible. The rate of redactions in protocols has
increased from 0 in 2010 to 60.8% in 2021 (P<0.001).
The degree of data redaction has also increased, with
the average cumulative redactions among industry
funded trials rising from 0 in 2010 to 3.5 pages in
2021 (P<0.001). Modelling predicts that RAPTURE

is expected to occur between 2073 and 2136.
Redactions featured predominantly in || | | I
sponsored trials and mostly occurred in the statistical
design.

WHAT IS ALREADY KNOWN ON THIS TOPIC

Sponsors claim to redact protocols to protect sensitive commercial and
intellectual property

Increasing redactions in clinical trial protocols hinder accurate appraisal and
replication of trials

If redaction rates continue to rise, there might come a time when protocols are
fully redacted (RAPTURE—removal of amendments and protocols of trials using
redactions)

WHAT THIS STUDY ADDS

Protocol redactions appear to be unique to industry funded trials, are rising
consistently, and mainly occur in the statistical analysis section

At the current rate of redaction, RAPTURE is estimated to occur between 2073
and 2136

A multipronged strategy against protocol redactions is necessary to maintain the
integrity of science

thelbmj | BMJ2023;383:e077329 | doi: 10.1136/bmj-2023-077329
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CONCLUSIONS
This study highlights the rise in protocol redactions

and predicts that, I
I 1 bc cnirely

redacted between 2073 and 2136. A legitimate
rationale for the redactions could [ be found. A
multipronged strategy against protocol redactions is
required to maintain the integrity of science.

AVAILABILITY

This paper is partially redacted, but for the sake of

, a version without any redactions
can be found in the supplementary material.

Introduction
Redactions in clinical trial protocols are

I - ir(ccrc i
BB - clinical trial."? There are various

reasons for protocol redactions by sponsors, including
fears of release of commercially sensitive information
or trademarked intellectual property.' * However, the
authors of this study have yet to stumble upon any
hidden trade secrets when reviewing many protocols
during their research endeavours.

Given hc I
B - oo that a time will

come when protocols will be fully redacted, which
would pose a problem for all aspects of science. In
religious cultures, the term rapture is often used
to signify the end of time. Therefore, we aimed to
predict when all protocols and amendments would
become fully redacted (ie, removal of amendments and
protocols of trials using redactions—RAPTURE), which

would signify |

I iustifying the use of the word RAPTURE in
this context.
In this cross sectional study, we aimed

I ©y cccuming a constant

increase in rate of redactions, predict the time when
all protocols would become fully redacted (RAPTURE).
Our approach was to assess the prevalence and
characteristics of data redactions in phase 3 clinical
trial protocols published in high impact factor journals.
An unredacted version of this paper can be found in
the supplementary material.

Methods
Search strategy
This redacted cross sectional study followed the
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Fig 1 | General properties of publications and research protocols. Upper figure: using pages (eg, 0.5, 1, 2 pages). Because the variation
distribution of publications in New England Journal of Medicine (NEJM), Lancet, and in the number of lines within the protocols was
Journal of the American Medical Association (JAMA). The additional layer depicts the relatively low (mean 39.5, interquartile range 36.8-

distribution of publications by topic. Lower figure: distribution of publications by
funding type

presence of published and accessible protocols within each journal. Middle figure: 42.0) _ -
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Fig 2 | Presence of protocols over time
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, we used curve fitting on redaction patterns over
time with linear and nonlinear regression. We used
various models, including a simple linear model, a
second order polynomial model, and an exponential
model using nlsLM() in the R package minpack.
Im® to fit the equation ||| |} . where v(©)
represents mean redaction at time t; a and b are
coefficients. Additionally, we applied a general

additive model with the default basis dimension for
the smooth function using the R module mgcv. We
calculated the coefficient of determination to assess
the goodness of fit of the models. The 95% confidence
intervals for the regression models were obtained
using the R package insight. For the projection, we
assumed that the increase in redaction extent would
persist at the current rate until the entire protocol
becomes completely redacted. To predict the time of
RAPTURE, we calculated the time at which the mean
redaction model would pass 100%, while assuming
a constant average protocol size. We established the
time range by identifying where the lower and upper
bounds of the 95% confidence interval of the fitted
model intersect with 100% mean redaction protocol
rate.

It was usually possible to
infer what had been redacted from the heading, table
of contents, or from nearby unredacted text. When it
was impossible to tell what kind of information had
been concealed, we categorised it as unknown.

Statistical analysis

|

Presence of redactions by funder of study

Funding
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Fig 3 | Presence and extent of data redaction in research protocols over time in studies with published protocols and by funder of study
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Fig 4 | Curve fitting of redaction patterns over time between 2010 and 2021 (upper panel) to extrapolate and predict date (lower panel) at which
100% of protocol (horizontal dashed line) will be fully concealed if the increase in rate of redactions and average protocol size remain constant
among industry funded studies. Time range (indicated by vertical dashed lines) was estimated by identifying where the lower and upper bounds
of the 95% confidence interval of the fitted model (shown in orange) intersect with estimated line representing 100% redaction of protocol. 95%
confidence interval for projected RAPTURE (removal of amendments and protocols of trials using redactions) in 2088 ranges from 2073 to 2136.
Average protocol size was calculated by multiplying mean number of lines and pages of sampled protocols

Patient and public involvement statement

Although patients and the public were not directly
involved in the study, we did speak to patients about
the study, and we asked a member of the public to read
our manuscript before submission.

Results

Between1]January2020 and_, we
reviewed | I

that met the inclusion criteria (NEJM 157, Lancet 261,
and JAMA 55; supplementary figure 1S). A total of
268 (56.7%) research protocols were available and
accessible. In 2010, all but one study published in
the NEJM had a protocol (99.4%), whereas protocols
were included in 72.7% and 27.6% of the studies
published in the JAMA and the Lancet, respectively (fig
1). Most studies were funded by industry (71.2%); the
remainder had academic funding (18.0%) or mixed
funding (10.8%). The most common topics were
oncology (41.2%), followed by infectious diseases
(17.3%), and neurology (5.9%). We estimated the
average number of pages in protocols as 202.5
(interquartile range 130.5-240.2), with each page
containing 39.5 lines (interquartile range 36.8-42.0).

Publication of protocols [ I (g 2) from
17.6% in 2010 to 86.4% in 2021. Up until 2012, none

of the protocols were redacted, however from 2013
they started to contain concealed information with
gradually increasing proportions (P<0.001; fig 3).
By 2021, 60.8% of protocols had redacted data and
the extent of redaction || |GG (s
3, fig 4). The mean number of cumulative redacted
lines increased from 0 in 2010 to 137.4 (3.5 pages) in
2021 for industry funded trials (P<0.001). Redactions
featured predominantly in industry funded trials and
in only a small proportion of those with joint academic
and industry funding (fig 3). In 2021, || EGzGzG
funded trials (excluding those with joint academic and
industry funding) had an average of 162.0 lines (4.1
pages) of redacted data per protocol compared with
7.2 lines (0.2 page) for those with joint academic and
industry funding (P<0.001). In contrast, no studies
with only academic funding were found to have
redactions between 2010 and 2021. These findings
were consistent for the proportion of redacted protocols
and the extent of redactions per protocol.

Considering that the extent of redactions has
I o< e, larger sections
of the protocol are expected to be concealed in the
future. We sought to predict the time when entire
protocols of industry sponsored studies will be fully
redacted (RAPTURE). Linear, polynomial, exponential,

doi: 10.1136/bmj-2023-077329 | BMJ 2023;383:077329 | thebmyj
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Fig 5 | Presence and extent of data redaction in research protocols by selected protocol variables and in statistical analysis section of protocols
classified into subcategories. Upper panels show distribution of topics for each variable. Visits denote visit schedule and assessments; PK/
PD=pharmacokinetics and pharmacodynamics

and general additive models were used to fit the data.
Supplementary figure 2S shows the results of linear
and nonlinear regression analysis of mean redacted
lines. The second order polynomial and general
additive models yielded a superior fit with an R? value
of 0.92. Because both models performed equally well,
we selected the simpler polynomial model to predict
RAPTURE. If the increase in redaction rates remains
constant, we predict RAPTURE to occur between 2073
and 2136 for industry funded studies (fig 4). To test
the accuracy of our model, we sampled data from 1
January to 1 June for the years 2022 and 2023. This
search identified 37 and 45 studies with protocols for
each respective year. Despite the model’s prediction
of an expected mean number of redacted lines greater
than 137.4, the values for 2022 and 2023 were 35.2
and 112.8, respectively.

Supplementary figure 3S shows the patterns of
data redaction in the protocols of studies by topic.
High proportions of protocol redactions were found
for dermatology, paediatrics, pulmonology, and
haematology. Excessive redacted text was evident
for rheumatology studies, followed by pulmonology,
paediatrics, nephrology, and oncology studies. Similar
patterns were observed for studies published in the
past three years, but the extent of the redactions has
risen substantially (supplementary figure 3S).

thelbmj | BMJ2023;383:€077329 | doi: 10.1136/bmj-2023-077329

We calculated the extent of redactions according to
a set of defined categories (fig 5, fig 6, fig 7; see also
supplementary figure 4S). Most redactions occurred
in the || NI I (4 6.4% of protocols),
concealing a total of 6685 lines (169 pages). Most
redactions in the statistical analysis occurred in the
statistical analysis plan (95.2%). Excessive redactions
were also found in the protocol’s appendix (4445
lines, 113 pages), background (1638 lines, 41.4
pages), and study design (1128 lines, 28.5 pages).
Redactions also occurred in sections classified as
unknown (400 lines, 10.1 pages)—entire sections
were so heavily redacted that their original context
or category could not be identified. Redaction in the
statistical analysis plan was further categorised into
subcategories (fig 5). Redactions affecting the efficacy
analysis were more common in rheumatology and
oncology; other subcategories were more specific
to oncology studies, such as exploratory analyses,
power calculations, interim analyses, and subgroup
analyses. To outline the variations in redactions across
various sections of the protocol and between different
protocols, we examined their distribution and the
strength of their association (fig 6, fig 7). The analysis
shows [N , with
some implementing minimal redactions limited to
specific sections, while others are linked to extensive
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Fig 6 | Distribution of redactions among protocol variables. Each row represents a study
protocol. Visits denote visit schedule and assessments; PK/PD=pharmacokinetics and
pharmacodynamics

redactions encompassing several sections, notably
within the statistical analysis. In most studies where
parts of the appendix, background, or study design

were redacted, sections of the statistical analysis were
also redacted.

We ranked studies and companies according
to the amount of redactions (fig 8, fig 9, fig 10).
The studies that concealed the most lines include

I
B  SOlAR1 (alpelisib
for breast cancer),’® and VOYAGE (dupilumab
in children with asthma'l; fig 8). Studies with
the highest number of redacted lines were
e ™
O

Discussion

In this || stvdy of data

redaction in phase 3 clinical trials published

in _ journals, we found
I o O in

2010 to 60.8% of protocols in 2021. Additionally,
we found that the amount of redacted text within
a protocol increased. Our mathematical model
predicted that RAPTURE (the date when all protocols
are fully concealed) is expected to occur between
2073 and 2136 for industry funded trials, a worrying
possibility with serious implications for the scientific
community.

We acknowledge that there is levity involved in
our prediction of RAPTURE, and that the intention
of our paper is to highlight the rise in redactions
rather than believe that all protocols will be 100%
redacted in the predicted timeframe. As such, our
mathematical model is meant to be provocative and not
I i1 ore, we only
provide a timeframe for when RAPTURE might occur
rather than a fixed date. Throughout history, humanity
has been wrong about predicting with precision
when RAPTURE will occur, mostly believing that the
end is imminent, only to be proven wrong repeatedly
(remember Y2K?). To avoid a similar predicament and
to stay true to our scientific methods, we only provide
a range for when RAPTURE might occur, rather than a
precise date.

However, the rise in redactions we observed is
worrying in itself even if RAPTURE does not occur.
In a strange twist of events, there is a glimmer
of hope—2022 and 2023 saw a slight drop in
redactions. We are not sure if this is the result of
a secret society of antiredaction advocates who
have successfully led their campaign. Perhaps
the N industty has
suddenly paid heed to antiredaction efforts and are
now willing to publicly share some of their trade
secrets—that is, obscure statistical calculations.
In all seriousness, we are cautious in inferring too
much from this drop in redactions, and we do not
know the impact the covid-19 pandemic might have
had on redaction practices. We believe that advocacy
against these redaction practices remains essential,
even if RAPTURE appears to be less of a mathematical
certainty based on recent trends.

doi: 10.1136/bmj-2023-077329 | BMJ 2023;383:077329 | thebmyj
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Background

Fig 7 | Circos plot depicting associations between different sections of protocol.
Broader chords indicate stronger average association among variables within
protocols. Visits denote visit schedule and assessments; PK/PD=pharmacokinetics and

pharmacodynamics

Our work is a recent characterisation of redactions in
the scientific literature. This characterisation shows .
¥
.
I
I V- 2150 found that protocol redaction
appears to be unique to [ Bl funded trals,
and that they mostly occur in the statistical analysis
section of the protocol, particularly the statistical
analysis plan. We struggled to see the logic in redacting
statistical analysis sections to conceal trade secrets.
Surely no commercial advantage can be gained from
hiding statistical power calculations.

Previous work has shown a lack of clear objective
reasoning explaining why protocol redaction
occurs.* While redaction of confidential commercial
information is understandable, in our study most
redactions were found in the ||| | | I and

I 1 contrast, only a small proportion
of redactions occurred in the biomarkers section,

which might include commercial and innovative
information. Unless the research and statistical design
are fully transparent and adequately prespecified,
redactions of the methods might allow enough margin
to manipulate the results.'>® We cannot think of
other reasons why these redactions occurred. It seems
ironic when companies justify redactions by stating
that disclosures could greatly affect their commercial
interests; they are being truthful, but not in the way
they intended.

What would be the scientific implications if
RAPTURE were to occur? Science as we know it would

thelbmj | BMJ2023;383:e077329 | doi: 10.1136/bmj-2023-077329
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B - ould reproducibility of

scientific experiments. Regulatory authorities would
struggle with drug approvals, physicians would not
know the specifics when obtaining patient consent,
and patients would be at risk of harm.

How can we avert this RAPTURE? The solutions
are [l Editors can refuse to publish research
unless a fully unredacted protocol is available
for review. Governments can mandate public
access to a fully unredacted protocol available for
review. Although previous guidelines by regulatory
authorities have addressed redaction,'’ further
oversight is needed.

Strengths and limitations of study

Our work has several |JJJJNJEEE The degree
of redaction across lines and pages was visually
approximated using the dimensions of the obscured
sections in relation to the text. However, small
discrepancies might exist between estimated and
actual concealment. The extent of redactions within
a protocol does not necessarily correlate with its
significance; concealing a small section or even a
single phrase within the study’s statistical design could
hinder the ability to accurately appraise and reproduce
a clinical trial. Apart from contact information,
which was excluded, we regarded all sections of
the protocol as potentially important because the
choice of concealment was not arbitrary; however,
different sections carry varying degrees of significance.
Although our search strategy was designed to capture
randomised controlled trials published in top journals
during the given timeframe, this search strategy
inherently selects industry published studies because
most large randomised controlled trials are funded
by industry.'® Therefore, a selection bias exists in our
study because we used this sample for convenience,
and our findings might not reflect redaction throughout
all clinical trials.

Statistical power for findings from earlier years is
limited, and it is possible that the apparent increase
in redactions might not be solely caused by more
editing, but rather a result of more protocols being
edited out over time. While there are fewer protocols
from the early years, the total number published is still
substantial, with 45 protocols until 2014. The lack of
redactions until that time further indicates that they
are a recent phenomenon. However, there is variability
in the type and extent of redaction and many protocols
remain redaction free. Notably, academic sponsored
trials consistently show no redactions.

The model used to predict the time of RAPTURE
assumes that the increase in redactions will persist
at the same rate as it did until 2021. If the rate of
concealment stabilises or decreases in the future, as
suggested by data from 2022 and 2023, the projected
date will consequently be adjusted and pushed back.

Other limitations include || | R I B

The dataset does not encompass all relevant published
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Fig 8 | Extent of data redaction in research protocols for top 30 studies with redacted information and by company

studies, particularly those that donot explicitlymention
their design in the title or abstract with terms like
randomised or phase 3. We could not determine why
protocol redaction occurred and can only speculate on
the reasoning. We did not request protocols that were
missing. Previously authors have faced lawsuits* when
requesting access to full protocols during their analysis
of redaction, and industry lawsuits might have served
as a successful deterrent.

Conclusions
In summary, this cross sectional study has
found | orotocol redactions.
If redactions increase at the same rate as
A we estimate
protocols will be fully redacted between 2073 and
2136 (RAPTURE), although a limited decrease in
the amount of redactions was observed in 2022
and 2023. A multipronged strategy against protocol
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Fig 9 | Presence of redacted protocol by company with at least six trials
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Novo Nordisk 1.43%

Novartis 6.65%

Merck 4.34%

Janssen 3.47%

GSK 4.91%

Gilead 3.47%

Eli Lilly 3.76%

BMS 4.62%

Bayer 2.31%

AstraZeneca 4.05% J

Amgen 2. 89/
AbbVie 4.05%

Other 39.31%

Company

- 4l

Viiv 2.02%

Sanofi 2.89%
Roche 6.07%
Pfizer 3.76%

Fig 10 | Distribution of studies in dataset by company. Companies with five or fewer
publications are classified as other

redactions is necessary to maintain the integrity of
science.
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