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Abstract
Words: 280
Background

The Cochrane risk of bias tool is a prominent instrument used to evaluate potential biases
in clinical trials. In three updates of our Cochrane review on neuraminidase inhibitors, we
assessed risk of bias on the same trials using different levels of detail: the trials in journal
publications, in core reports, and in full clinical study reports. Here we analyze whether
progressively greater amounts of information and detail in clinical study reports (including
trial protocols, statistical analysis plans, certificates of analyses, individual participant data
listings and randomization lists affected our risk of bias assessments.

Methods and Findings

We used and extended the Cochrane risk of bias tool to assess and compare risk of bias
in 14 oseltamivir trials (reported in 10 clinical study reports) obtained from the European
Medicines Agency (EMA) and its manufacturer, Roche. With more detailed information, no
previous assessment of “high” risk of bias was reclassified as “low” or “unclear”, and over
half (55%, 34/62) of previous assessments of “low” risk of bias were reclassified as “high”.
Most “unclear” risk of bias (67%, or 28/42) was reclassified as “high” risk of bias when our
judgments were based on full clinical study reports. Limits of our study were our relative
inexperience in dealing with large information sets, sometimes subjective bias judgments
and focus on industry trials. Comparison with journal publications was not possible
because of publication bias the limits of the Cochrane tool.

Conclusions

The current Cochrane risk of bias tool is primarily designed to aid the critical evaluation of
trials published in journal publications, but full clinical study reports allow for bias to be
actually measured rather than reported as an un-quantified risk. Further development may
be necessary.
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Introduction

The risk of bias tool in Cochrane reviews of randomized trials is routinely used to assess
standard items considered critical to trial study design such as random sequence
generation, allocation concealment, attrition and performance biases. There are six
standard bias elements, each rated as either at "high", "low", or "unclear" risk of bias.

As Cochrane reviews are mostly based on synthesizing studies based on reports
published in the scientific literature, the risk of bias tool is traditionally applied to journal
publications. To our knowledge, how risk of bias judgments may change when they are
based on more detailed reports of trials such as clinical study reports has not been
previously investigated.

Clinical study reports are considered the most exhaustive summaries of randomized
controlled trials of pharmaceuticals. Clinical study reports are highly structured and
detailed documents that follow an outline format agreed between regulators and
manufacturers in 1995 described in the ICH E3 document.[1,2] Recent transparency
policies adopted by the European Medicines Agency,[3] as well as recent announcements
by some pharmaceutical companies to make clinical study reports more readily available
[4,5] suggest that clinical study reports may increasingly be incorporated into systematic
reviews and other forms of evidence synthesis.

Although there is some variation in the structure and content of clinical study reports, they
are usually composed of a main report of the trial (sections 1-15 of the ICH E3 document,
called a “core report” in oseltamivir clinical study reports). A core report is structured in
Introduction, Methods Results and Discussion (IMRAD) style that is accompanied by
numerous appendices, which contain important supplementary data needed to understand
and interpret the trial, its context and history (section 16 of ICH E3). [1,2] These
appendices include such documents as the trial protocol, protocol amendments, statistical
analysis plan, blank case report forms, certificates of analysis, randomization list, and
informed consent form. For the purposes of this paper the core report plus all its
appendices (roughly equivalent to modules Il to V in oseltamivir clinical study reports) will
be known as the full clinical study report.

Such documents theoretically can help reduce uncertainty in judging risk of bias.

In 2012, we published an update of our Cochrane review of neuraminidase inhibitors for
which a total of 32 oseltamivir trials were eligible. Unlike most Cochrane reviews, this
review was based only on clinical study reports but because of the lateness of delivery of
clinical study reports and our funding timelines, the review update was based only on core
reports. [6] Risk of bias assessments were therefore based on the each clinical study
report’s core report. Subsequently in 2013, we obtained full clinical study reports from
Roche, and as part of a further systematic review update, carried out new risk of bias
assessments of the same trials based on the full clinical study reports.

We aimed to investigate whether and how the level of detail in reporting a trial affects
judgments about risk of bias, by comparing reports of the same trial with widely varying
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1

2

3 110 level of detail. These were journal publications, core reports, and full clinical study reports.
4 111 As well as using the standard Cochrane risk of bias tool, we developed an additional list of
2 112  study elements we wanted to extract to help us better judge each trial’s design and

7 113  conduct and help us in the task of organizing large quantities of information now available
8 114  tous.

9

12 115 In this report we describe our use of these tools to address three specific questions:

12 116 1. Do core reports change the risk of bias evaluation compared to published papers?
ﬁ’f 117 2. Do full clinical study reports change the risk of bias evaluation compared to core

15 118 reports?

16 119 3. Do full clinical study reports change the risk of bias evaluation compared to

g 120 published papers?

;g 121 In summary we intended to analyze whether progressively greater amounts of information
21 122  and detail in clinical study reports (including trial protocols, statistical analysis plans,

22 123  certificate of analyses, individual participant data listings and randomization lists) affected
gi 124 our risk of bias assessments

25 125 Methods

26

27 126  Core reports for 14 trials contained in 10 Clinical study reports (M76001; WV15670;
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gg 127  WV15671; WV15707; WV15730; WV15759/WV15871; WV15799; WV15812/WV15872; %
30 128  WV15819/WV15876/WV15978; NV16871) were received from Roche and EMA by 12 April @
31 129 2011 (the date of time-lock for our Cochrane review).[6] The current Cochrane risk of bias %
32 130 tool was first introduced in 2010. The tool consists of six domains, each may have more @
33 131  than one source of bias application, depending on the subject matter.[7] Our applications g
34 132  were as follows: selection bias (random sequence generation and allocation concealment), =
35 133  performance bias (blinding of participants and personnel — all outcomes), detection bias
36 134  (blinding of outcome assessment - all outcomes), attrition bias (influenza symptoms,
g; 135 complications and harms outcome data), reporting bias (selective reporting) and other
39 123 bias. The identification of sources of other bias was left at the reviewers’ discretion.
22 138 The reporting of more than one trial in the same clinical study report is unusual. Roche
42 139 gave low influenza circulation and the consequent need to pool studies as the reason.
43 140  Trial risk of bias assessments were performed following Cochrane methods [7] and
44 141  published in 2012.[6] In that review, risk of bias was assessed by an external reviewer on
jg 142  the basis of data extracted from core reports. Risk of bias assessments were re-extracted
47 143  from the 2012 review for this study.
48
49 144  In April 2011, we began to obtain the appendices of the clinical study reports included in
50 145  our review. For most clinical study reports we requested, EMA had the protocol, protocol
g; 146 amendments, statistical analysis plan, blank case report forms, and other appendices
53 147  contained in what Roche terms the second “module” of a full clinical study report (see
54 148 Appendix 1). However EMA did not possess—and therefore could not provide us with—full
55 149 clinical study reports with the exception of trial WP16263.[8] For approximately three years
g? 150 Roche had repeatedly refused our requests for full clinical study reports.[9]
58
59
60
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In the course of carrying out these new extractions, Roche changed its policy on access to
data and pledged in April 2013 to share with us 77 full clinical study reports
(www.bmj.com/tamiflu/roche). Twenty trials were included in the analysis of our current
reviews.[10] As we were already in possession of core reports and appendices such as the
protocol and statistical analysis plan for the 14 trials in this analysis, the additional data for
other clinical study reports provided by Roche does not concern this paper. In the Clinical
study reports Roche redacted information that they judged to be of “legitimate commercial
interest” or present a risk of trial participant re-identification. For our purposes, the
redactions did not impede an analysis of risk of bias.

Based on our growing familiarity with clinical study reports, we designed and piloted an
extraction sheet to record how our understanding of the trials changed in light of
availability of the additional appendices. We realized that in addition to the standard
Cochrane risk of bias elements, we needed to organize the abundant material at our
disposal and re-construct a timeline of the trials. We added the following elements to our
extraction sheets: date of participant enroliment, unblinding of the trial, protocol for which
we had the full text, protocol amendments, statistical analysis plan for which we have the
full text (and its amendments), patient consent form, randomization list, and certificate of
analysis. The finalized extraction sheet is in Appendix 2.

Based on access to full clinical study reports, we carried out our final assessment of risk of
bias. These were carried out by a single reviewer, checked by a second with final
consensus reached through a face-to-face discussion among the entire group.

Because with full clinical study reports there should be no ambiguity, we only allowed "low"
or "high" risk of bias judgments (i.e. no “unclear”). We adopted the position that, unlike a
publication which may have page limits, there was no reason a full clinical study report
should be missing details necessary for a third party to judge risk of bias. Therefore, when
information that would have otherwise allowed us to judge a risk of bias as either "low" or
"high" was missing, this would automatically be categorized as “high” risk of bias. This
decision to eliminate the “unclear” option when assessing full clinical study reports was
made following an initial assessment of the trials, which included “unclear” judgments.
One peer-reviewer of this paper suggested we analyze the data had we kept the “unclear”
judgment, so we also carried out this post-hoc analysis.

To allow for a comparison of risk of bias judgments based on published reports of trials
and risk of bias judgments based on clinical study reports (either core reports alone or full
clinical study reports), we used our previous risk of bias judgments for the same trials in
the relevant Cochrane reviews that had been based on publications.[11,12]

The extraction and adjudication methods used were the same as those used in our
subsequent unified Cochrane review.[6]

We used descriptive methods to answer our three questions without the need for formal
statistical analysis.
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1
2
3 190 Ethics approval and patient consent forms are not provided as they are not necessary for a
g 191  Cochrane review, of which this study is a product.
192
6
; 193 Results
9 194  We could only compare risk of bias assessments where we had a record of risk of bias
ig 195 assessments that were based on, firstly, core reports alone, and then, full clinical study

12 196 reports. We had these for the following 14 trials (reported in 10 clinical study reports):
13 197  WV15730, WV15707, M76001, WV15812 WV15872, WV15819/WV15876/WV 15978,
14 198 WV15670, WV15671, NV16871, WV15759/WV 15871, WV15799.

15

i? 199  We could not carry out a comparison of risk of bias judgments of journal publications with
18 200 core reports or full clinical study reports because our assessments were largely based on
19 201  secondary and not primary publications of the trials and an outdated risk of bias tool.

20 202 There were therefore too few studies for which we had distinct risk of bias judgments of

g; 203 primary journal publications (many studies for which we have clinically study reports were
23 204 and remain unpublished). In addition, the current Cochrane risk of bias tool was introduced
24 205 after the production of our review based on published articles, making the comparison, had

25 206 we had the data to undertake it, more difficult to interpret and possibly unfair. For the

27 207 comparison of core and complete clinical study reports, Table 1 shows that no previous
28 208 assessment of “high” risk of bias was reclassified as “low” or “unclear” in the presence of
29 209 more detailed information. Previous assessments of “low” risk of bias were not

'saIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

m
7]
2

32 210 uncommonly reclassified as “high” bias in the subsequent assessment. While our %

32 211  assessments based on core reports were mostly classified as “low risk of bias” they were o

33 212  reclassified in the opposite direction as “high” risk of bias when our judgments were based g

gg 213  on full clinical study reports (Table 1). -

g? 214  Had we kept the “unclear” risk of bias judgment option when assessing full clinical study

38 215  reports [10] we would have had 64 “unclear” judgments. The breakdown of these 64 into

39 216  the various attributes is:

40

41 217 e Attrition bias: symptoms (10); complications (9); safety (15). These were unclear

jé 218 because we do not know the impact of missing symptoms data, the reports

44 219 contained unclear definitions for secondary complications of influenza, and a

45 220 seemingly problematic decision tool for the alternative designation of events as

46 221 either complications or harms, which we called “compliharms” in our Cochrane

w222 review.

49 223 e Other bias (13) — these are unclear due to the unknown effect of the de-hydrochloric

50 224 acid included in the placebo but not included in the active treatment

g; 225 e Performance bias (6) — these are unclear due to missing certificates of analysis

53 226 describing the placebo appearance

54 227 e Selection bias (10) — these are unclear due to the missing or unclear randomisation

gg 228 lists meaning we cannot confirm random sequence generation

57 229 e Detection bias (1) — unclear due to unknown impact of different coloured placebo

58 230 caps on outcome assessment

59

60
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See Tables 2 and 3. Twenty nine percent of previously certain judgments (“high” or “low”
risk of bias) based on core reports became “unclear” with full clinical study reports.

An example of the kind of detail available in full clinical study reports and the importance of
the trial timeline in assessing presence of bias is the observation that of the clinical study
reports for the 14 trials, only 1 contained a protocol which predated the beginning of
participant enrolment, only 2 had statistical analysis plans which clearly predated
participants enrolment and 3 had clearly dated protocol amendments. No clinical study
report reported a clear date of unblinding.

Completed extraction sheets with risk of bias comparisons and rationales are available on
request from the corresponding author.

Discussion

We used the Cochrane six-item risk of bias instrument to assess bias under two different
levels of detail in trial reporting. The availability of full clinical study reports decreased the
uncertainty and allowed definitive judgments to be made. “Unclear” risk of bias became a
more certain "low" or "high" risk of bias, or even certainty of bias. Certainty or low levels of
uncertainty were recorded against instances where our expectations of having all
relevant and consistent information available for our reviews. When the information was
not available, our judgments changed because we found gaps in the availability of
information and inconsistent information. Whether the full study reports represent an
exhaustive and coherent source of trial narrative and data remains unclear.

Throughout our study we were assessing two different types of material within the clinical
study reports: those that were created or written prior to patient enroliment (e.g. trial
protocols), and those written after (e.g. core reports).

This approach is not possible when assessing trials reported in journal publications, in
which articles necessarily reflect post hoc reporting at a far more sparse level of detail. We
suggest that when bias is so limiting as to make meta-analysis results unreliable, it either
should not be done or a prominent explanation of its clear limitations should be posted
alongside the meta-analysis. We found the Cochrane risk of bias tool to be difficult to apply
to clinical study reports. We think this is not because the tool was constructed to assess
journal publications but as with all list-like instruments its use lends itself to a check-list
approach in which each design item is sought and if found eliminated from the bias
equation. Similarly, the instrument we assembled needs to be applied with thought and
consideration — an approach that does not lend itself to reviewing under time pressure.
However more focus should be devoted to bias itself and its effects rather than theoretical
risk of bias. Many of the variables we found to be important when assessing the trial (e.g.
date of trial protocol, date of unblinding, date of participant enroliment) are simply not
captured in the risk of bias tool when used in a routine way or to review publications. We
were also often unsure how to judge the risk of bias when bias itself can actually or
potentially be measured given the detailed data available in full clinical study reports. If,
for example, detailed information about participants that withdrew from the trial is
available, one can judge whether this attrition created an actual bias or not. In such a
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272  situation, it seems to make little sense to judge the risk (i.e. potential) of attrition bias, but
273  this is what the Cochrane tool asks us to do.

274 Box 1 shows examples of the types of information found in clinical study reports that led to
275  risk of bias assessment changes. While the judgments of “low” or “high” risk of bias may
276  portray certainty, particularly when based on the reading of a full clinical study report, we
10 277 found ourselves often in lengthy debate and discussion over the proper level of risk of bias
1 278 before arriving at a consensus. We found the risk of bias judgments themselves to carry a
13 279 great amount of subjectivity, in which different judgments can be justified in different ways.
14 280 The real strength of the risk of bias tool appears not to be in the final judgments it enables,
15 281  but rather in the process it helps facilitate: critical assessment of a clinical trial.

©CoO~NOUITA,WNPE

17 282  Another aspect that became obvious is that tools based on publications are designed to

19 283  detect presence, absence or uncertainty regarding elements in a very restricted number of
20 284 places in the text. The availability of full clinical study reports allows reviewers to follow
21 285  consistency across chapters and appendices, creating a need for far more interaction with
gg 286 the text. An example of this active engagement is the cross-checking of active principle

24 287  and placebo batches used across trials and their connection with a visual description of
25 288 their properties such as color in a certificate of analysis. For example, once the presence
26 289  of a differently colored placebo capsule cap in trial WP16263 was identified through the

% 290 clinical study report’s certificate of analysis, its potential impact on blinding was captured in 5
29 291 the Cochrane instrument. The interpretation of such a finding is open to question, as the g
30 292  colors of the active principle and placebo capsule caps are close (ivory and light yellow). 3
g; 293 However publication-based or core report only based assessments would not have ﬁ
33 294 identified the potential differences in color as the descriptions given are “placebo” [13] and %
34 295 “matching placebo” [14] respectively. 9
35

36 296 The main limitation of our study is our relative inexperience in dealing with large quantities

g; 297 of information and our lack of familiarity with certain trial documents such as randomization

39 298 lists. Randomization lists appeared to be of two types. The first was a pre-randomization
40 299 list of random codes with which participants’ IDs cannot be matched with the participant
41 300 IDs used within other sections of the clinical study report. The second was a post-hoc
42 301 randomization list to which individual participants can be matched but the original
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44 302 generated codes are not shown. In both cases the truly random generation of the

45 303 sequence could not be properly assessed because either the original codes are not

46 304 provided or original codes cannot be matched to patients. Another limitation of our study is
j; 305 the instrument we have developed is for using with clinical study reports, and may not

49 306  apply to non-industry trials (which may not have a clinical study report).

22 307  As evidence of reporting bias in industry trial publication mounts, [8,15-20] we believe

52 308 Cochrane reviews should increasingly rely on clinical study reports as the basic unit of

gj 309 analysis. The systematic evaluation of bias or risk of bias remains an essential aspect of

55 310 evidence synthesis, as it forces reviewers to critically examine trials. However, the current
56 311 Cochrane risk of bias tool is not adequate for the task as it does not reliably identify all

57 312  types of important biases nor does it organize and check coherence of large amounts of
59 313 information that are found in clinical study reports. Until a more appropriate instrument is
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developed, we propose our tool as a possible interim measure to be used and adapted
across a wide range of clinical study reports.
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Box 1: Examples of risk of bias assessment changes and other concerns

In trial WV 15708, the risk of bias related to allocation concealment went from
“Unclear” based on core reports to “High” risk of bias based on full clinical study
reports because the full clinical study report did not report sufficient details about
the method of allocation concealment.

In trial WV15707, the risk of bias related to random sequence generation went from
“Unclear” based on core reports to “High” risk of bias based on full clinical study
reports because a full description of the randomization procedure was not provided.
Prophylaxis trials WV15673 and WV 15697 are described as "identical" but this
could not be verified as we only had one protocol (and the protocol we did have was
dated after study completion). In addition, the placebo event rates for influenza
infection were very different between the two trials and their pooling, combined with
the redaction of center numbers, preventing from being individually added to a
meta-analysis. Therefore our assessment of the "Other" risk of bias item changed
from "unclear" based on core reports to "high" based on full clinical study reports.

In the treatment trials WV15819, WV15876, and WV 15978, it was difficult to
reconcile the total number of hospitalizations despite access to the full clinical study
reports. One patient in the placebo arm who was hospitalized according to serious
adverse event narratives does not appear in the hospitalizations table and for a
separate placebo patient that is listed in the serious adverse event narratives, no
hospitalization is described in this narrative but the same patient was hospitalized
according to the hospitalizations table. It was therefore unclear how many
hospitalizations occurred in the trial, to whom and why.
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1

2

3 451

4

5 Risk of bias, Risk of bias, full clinical study reports

6 core reports

; High, n (%) Unclear, n (%) | Low, n (%) Total, n (%)
9 High 26 (20%) 0 (0%) 0 (0%) 26 (20%)
10 Unclear 28 (22%) 0 (0%) 14 (11%) 42 (32%)
11 Low 34 (26%) 0 (0%) 28 (22%) 62 (48%)
12 Total 88 (68%) 0 (0%) 42 (32%) 130 (100%)
13 452 Table 1. Change in overall (all elements) risk of bias judgments for 15 core reports of
ig 453  oseltamivir trials compared with full clinical study reports.

16

17 454

ig Risk of bias, Risk of bias, full clinical study reports

20 core reports

21 High, n (%) Unclear, n (%) | Low, n (%) Total, n (%)
22 High 11 (8%) 15 (12%) 0 (0%) 26 (20%)
23 Unclear 1 (1%) 27 (21%) 14 (11%) 42 (32%)
24 Low 12 (9%) 22 (17%) 28 (22%) 62 (48%)
gg Total 24 (18%) 64 (49%) 42 (32%) 130 (100%)
27 455 Table 2. Change in overall (all elements) risk of bias judgments for 15 core reports of
28 456  oseltamivir trials compared with full clinical study reports allowing unclear assessments in
ég 457  sensitivity analysis.

31 458

32

gi Risk of bias, Risk of bias, full clinical study reports allowing

35 full clinical unclear assessments

36 study reports

37 High, n (%) Unclear, n (%) | Low, n (%) Total, n (%)
38 High 24 (18%) 64 (49%) 0 (0%) 88 (68%)
39 Unclear 0 (0%) 0 (0%) 0 (0%) 0 (0%)

40 Low 0 (0%) 0 (0%) 42 (32%) 42 (32%)
j; Total 24 (18%) 64 (49%) 42 (32%) 130 (100%)
43 459 Table 3. Change in overall (all elements) risk of bias judgments for 15 full clinical study
44 460 reports reports of oseltamivir trials with and without allowing unclear assessments in
45 461  sensitivity analysis.
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465 Appendix 1. Table of content of an oseltamivir clinical study report, trial WV15799.

16

Tamiflu® (oseltamivir phosphate) 5.3.5.4.6 CSR WV15799 (W-144170)
75mg Capsules, Hard

12 mg/mL Oral Suspension

CLINICAL STUDY REPORT MODULES

This report consists of 5 modules.

Those not supplied in this submission are obtainable from the sponsor on request.

MODULE I: CORE REPORT

Background and Rationale
Objectives

Materials and Methods
Efficacy Results

Safety Results

Discussion

Conclusion

Appendices

MODULE II: STUDY DOCUMENTS

Protocol and Amendment History

Blank Case Report Form (CRF)

Subject Information Sheet and Consent Form
Glossaries of Original and Preferred Terms
Randomization List

Reporting Analysis Plan (RAP)

Certificates of Analysis

List of Investigators

List of Ethics Committee

MODULE III: LISTINGS OF DEMOGRAPHIC AND EFFICACY DATA
MODULE IV: LISTINGS OF SAFETY DATA
MODULE V: STATISTICAL REPORT AND APPENDICES

Statistical Analysis
Efficacy Results

b
(o]0}
~o
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vs)
1 =
2 o]
3 468 Appendix 2. Mapping and extraction tool for oseltamivir clinical study report (CSR) E
g 469 Module 2 elements to Cochrane Characteristics of Included Studies elements =
: :
; 470 Mapping Tamiflu CSR Module 2 elements to Cochrane Characteristics of 5
9 471 Included Studies elements g
i‘i 472  Aim: To identify sections of the Clinical Study Reports (CSRs) Module 2 (defined as what v B
o
12 473  Roche calls “Module 2”) which may improve understanding of the content of the Cochrane 8 2
13 474  included studies table (CIST). S
14 = =
15 Drug: Oseltamivir (Tamiflu) E %
16 CSR for trial(s): z 3
g Reviewer: a
19 Date(s) of = kK
20 extraction: 3 3
21 475 s 3
22 @ o
23 476  Notes: 3 o
24 5 o
25 477 1. Do not remove this notice 2 8
g? 478 2. Do not merge cells in the tables (Merged cells wreak havoc in collating gmg
28 479 answers in a spreadsheet) g§ o
29 480 3. Do not copy-paste images from the CSR 8§ §
30 oA
31 481 - g
005
33 482  Trial Summary S g 3
gg Trial Trial summary = o
36 summary S g
37 given in... @ 3
38 CSR (Short (2-3) sentence description of the trial as given in the CSR — most > E
39 likely in the Synopsis section.) 5 =
40 A159 (Copy and/or assemble this from the Characteristics of Included Studies = §
41 (January table in the A159 review published in January 2012.) e 9
P 2012) 5 3
a4 Your own (Write a new trial summary that is accurate based on your understanding o 3
, , =
45 words, after of the trial after reading M2.) = 8
46 extracting M2 - 3
47 483 8 S
48 3
49 484 Risk of bias s =
22 Bias A159 (Jan A159 (Jan Reviewer's Support for 3 E
50 2012) judgment | 2012) support judgment (post | judgment §
53 for judgment M2) »
54 Random g
55 sequence 5
56 generation 3
57 (selection bias) 3
58 Allocation o
59 m
60 r
>
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concealment
(selection bias)

Incomplete
outcome data
(attrition bias),
symptoms

Incomplete
outcome data
(attrition bias),
complications of
influenza

Incomplete
outcome data
(attrition bias),
safety data

Selective
reporting
(reporting bias),
other bias

Other bias

Blinding of
participants and
personnel
(performance
bias), all
outcomes

Blinding of
outcome
assessment
(detection bias),
all outcomes

Trial timeline

Timeline element

Date

Version (if a
version
name/number is
given)

Page (PDF
page no.)
where item
can be found

Patient enrollment dates

Unblinding of the trial

0w > Serial

Protocol for which we have
the full text (if we have multiple

and versions)

versions in full text, record all dates

D | Protocol amendments (list all
amendments with dates and their

version stamp)

E | Statistical Analysis Plan for

we have multiple versions in full

which we have the full text (if

text, record all dates and versions)
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F | SAP amendments (list all
amendments with dates and their
version stamp)
G | Patient consent form
H | Randomization list
I Certificate of Analysis
Reviewing sequence (write answers in each box)
Cochrane Check these Is M1 reporting If the answer is no then
Characteristics | M2 elements consistent with record the difference
® | of Included with care: M2?
@ | Studies Yes — No — Unclear
o (choose one)
1 METHODS
1a | o Study RPS
Design
1b | o Location, RPS LIESA
number of
centers
1c | o Duration of RPS
study
2 | PARTICIPANTS
2a | o Number - LEAVE BLANK LEAVE BLANK UNLESS
screened UNLESS NEEDED | NEEDED
2b | o Number -
randomized
2c | o Number -
completed
2d | o Number -
analysed
2e | o Male/Female -
ratio
2f | o Mean age -
2g | o Baseline -
details
2h | o Inclusion RPS
criteria
2i | o Exclusion RPS
criteria
2j | o Definition of RPS RAP
patient
populations
for analysis
3 | INTERVENTIO
NS
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3a | o Intervention RPS CA RAP
3b | o Control RPS CA RAP
3¢ | o Treatment RPS RAP
period FUC
3d | o Treatment RPS RAP
duration FUC
3e | o Follow up (in RPS RAP
days) FUC
3f |o Co- RPS RAP
interventions
4 | OUTCOMES
4a | o Primary RPS RAP
outcome CRF
Note: ensure
CRF can
capture
relevant info
4b | o Secondary RPS RAP
outcomes CRF
Note: ensure
CRF can
capture
relevant info
5 | NOTES Make any other points you
wish here
6 | RISK OF BIAS
6a | o Random RPS RL
sequence
generation
(selection
bias)
6b | o Allocation RPS
concealment
(selection
bias)
6¢c | o Incomplete RPS IC
outcome
data (attrition | Note: IC may
bias) contain
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43 491
492

46 493
47 494
48 495
49 496
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51 498
52 499
53 500
54 501
55 502
56 503
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details that
suggest
possible
influence on
retention or
attrition
6d Selective RPS IC
reporting LIESA
(reporting
bias) Note: check if
all
contributors
listed in core
report are
present in
protocol and
LIESA
6e Other bias RPS
o6f Blinding of RPS CA Are the intervention
participants and control identical
and Note: ensure | in all but the active
personnel CA supports | principle?
(performanc | description of
e bias) placebo and
active
elsewhere in
CSR
69 Blinding of RPS CA
outcome
assessment | Note: ensure
(detection CA supports
bias) description of
placebo and
active
elsewhere in
CSR

CA = Certificate of Analysis

CRF = Case Report Form(s)
FUC = Follow up cards/Diary cards
IC = Informed Consent and participant contract

LIESA = Lists of Investigators, IRB, EC and Site Addresses

RAP = Reporting Analysis Plan (Roche’s term for the Statistical Analysis Plan (SAP))
RL = Randomisation List

RPS = Relevant Protocol Section (including latest amendments)

NOTE: Roche protocol amendments are designated with a suffix letter e.g. B, C, D. The latest
version of the protocol is the one that should be followed in the trial which then assumes the suffix

to denote the version followed e.g. WV 15799H.
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Abstract
Words: 280
Background

The Cochrane risk of bias tool is a prominent instrument used to evaluate potential biases
in clinical trials. In three updates of our Cochrane review on neuraminidase inhibitors, we
assessed risk of bias on the same trials using different levels of detail: the trials in journal
publications, in core reports, and in full clinical study reports. Here we analyze whether
progressively greater amounts of information and detail in full clinical study reports
(including trial protocols, statistical analysis plans, certificates of analyses, individual
participant data listings and randomization lists) affected our risk of bias assessments.

Methods and Findings

We used the Cochrane risk of bias tool to assess and compare risk of bias in 14
oseltamivir trials (reported in 10 clinical study reports) obtained from the European
Medicines Agency (EMA) and the manufacturer, Roche. With more detailed information,
no previous assessment of “high” risk of bias was reclassified as “low” or “unclear” in the
main analysis, and over half (55%, 34/62) of previous assessments of “low” risk of bias
were reclassified as “high”. Most “unclear” risk of bias (67%, or 28/42) was reclassified as
“high” risk of bias when our judgments were based on full clinical study reports. Limits of
our study were our relative inexperience in dealing with large information sets, sometimes
subjective bias judgments, and focus on industry trials. Comparison with journal
publications was not possible because of the low number of trials published.

Conclusions

We found that as information increased in the document, this increased our assessment of
bias. This may mean risk of bias has been insufficiently reported in other Cochrane review
assessments limited to published research
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Introduction

The risk of bias tool in Cochrane reviews of randomized trials is routinely used to assess
essential items pertaining to validity of trial design such as random sequence generation,
allocation concealment, attrition and performance biases. There are six standard bias
elements, each rated as either at "high", "low", or "unclear" risk of bias.

As Cochrane reviews are typically based on synthesizing studies based on reports
published in the scientific literature, the risk of bias tool is traditionally applied to journal
publications. To our knowledge, the ways in which risk of bias judgments change when
they are based on more detailed reports of trials, such as those contained in clinical study
reports, has not been previously investigated.

Clinical study reports are considered the most exhaustive summaries of randomized
controlled trials of pharmaceuticals. Clinical study reports are highly structured and
detailed documents that follow an outline format agreed between regulators and
manufacturers in 1995 described in the ICH E3 document.[1,2] Recent transparency
policies adopted by the European Medicines Agency,[3] as well as announcements by
some pharmaceutical companies to make clinical study reports more readily available [4,5]
suggest that clinical study reports may increasingly be incorporated into systematic
reviews and other forms of evidence synthesis.

Although there is some variation in the structure and content of clinical study reports, they
are usually composed of a core report of the trial and appendices. A core report (sections
1-15 of the ICH E3 document) is structured in Introduction, Methods Results And
Discussion (IMRAD) style. The numerous appendices (section 16 of ICH E3) contain
important supplementary data needed to understand and interpret the trial, its context and
history.[1,2] These appendices include such documents as the trial protocol, protocol
amendments, statistical analysis plan, blank case report forms, certificates of analysis,
randomization lists, and consent forms. For the purposes of this paper the core report plus
all its appendices will be known as the full clinical study report. (See Appendix 1 for the
table of contents of a typical oseltamivir clinical study report and
http://dx.doi.org/10.5061/dryad.77471 for free download of all the clinical study reports
used in our review and featured in this paper. The core report was known as Module 1 in
oseltamivir clinical study reports, and appendices were found in Modules 2-5.) Core
reports and full clinical study reports theoretically can help reduce uncertainty in judging
risk of bias.

In 2012, we published an update of our Cochrane review of neuraminidase inhibitors which
included a total of 32 oseltamivir trials.[6] Unlike most Cochrane reviews, this review was
based only on core reports, [6] and risk of bias assessments were therefore based on
each core report. Subsequently in 2013, we obtained full clinical study reports from
Roche, and as part of a further systematic review update, carried out new risk of bias
assessments of the same trials based on the full clinical study reports.

Our overall aim was to investigate whether the level of detail contained in reports of trials
affects judgments about risk of bias. We planned to achieve this by comparing documents

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 4 of 49

'saiIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloaloid

* Jooyoasaboysnwseiq
V11-739 1wswuredsd 1e 520z ‘2T Ae uo jwod fwg-uadolwgy/:dny woly papeojumoq +T0Z J1oqwaldas O€ Uo £62500-7T0Z-uadolwa/9eTT 0T Se paysiignd 1si1) :uado rINg


http://bmjopen.bmj.com/

Page 5 of 49 BMJ Open

vs)

L Z
2 o
3 112 which contain increasingly detailed information on each trial included in our review, namely E
4 113  journal publications, core reports, and full clinical study reports. As well as using the _::
2 114  standard Cochrane risk of bias tool, we developed an additional list of study elements we ‘é’*
7 115 wanted to extract in order to allow improved assessments of each trial’s design and S
8 116  conduct and facilitate the organization of large quantities of information now available to o
o 117 us. 2
10 - B
g 118 In this report we describe our use of these tools to address three specific questions: % §
Q

ﬁ’f 119 1. Do core reports change the risk of bias evaluation compared to published papers? § §
15 120 2. Do full clinical study reports change the risk of bias evaluation compared to core = %
16 121 reports? 2 g
g 122 3. Do full clinical study reports change the risk of bias evaluation compared to & %
19 123 published papers? ; E
O o

3(1) 124  Methods s R
5 W

2;2», 125 Ten core reports (M76001; NV16871; WV15670; WV15671; WV15707; WV15730; ‘2« i
24 126 WV15759/WV15871; WV15799; WV15812/WV15872; WV15819/WV15876/WV15978) é o
25 127  were received in PDF files from Roche and EMA by 12 April 2011 (the date of time-lock for 2 2
26 128  our 2012 Cochrane review).[6] The reporting of more than one trial in the same clinical @mg
217 129  study report was justified by Roche as a consequence of lower than expected participant RS
gg 130 recruitment due to low influenza circulation and consequently a need to pool studies. gé é
131 -0

32 132  The current Cochrane risk of bias tool consists of six domains, each may have more than %g;
32 133  one source of bias application, depending on the subject matter.[7] Our applications were §§ g
33 134  as follows: selection bias (random sequence generation and allocation concealment), a3
34 135 performance bias (blinding of participants and personnel — all outcomes), detection bias §9§
35 136  (blinding of outcome assessment - all outcomes), attrition bias (influenza symptoms, g o
36 137  complications and harms outcome data), reporting bias (selective reporting) and other 5 o
gg 138 bias. The identification of sources of other bias was left at the reviewers’ discretion. &; g
139 = ©

zg 140 Risk of bias assessments were performed following Cochrane methods [7] and published % §
41 141  in 2012.[6] In that review, risk of bias was assessed by an external reviewer on the basis 3 T
42 142  of data extracted from core reports. g E
43 e o
44 143 After 12" April 2011, we obtained the appendices of the clinical study reports included in g: %
jg 144  our review. For most clinical study reports we requested, EMA had the protocol, protocol g %
47 145 amendments, statistical analysis plan, blank case report forms, and other appendices 8 ¢
48 146  contained in what Roche terms the second “module” of a full clinical study report (see g =
49 147  Appendix 1). However EMA did not possess—and therefore could not provide us with—full 8 =
22 148 clinical study reports with the exception of trial WP16263.[8] For approximately three years & ;
52 149 Roche had repeatedly refused our requests for full clinical study reports.[9] N
)

gj 150 In April 2013 in the course of carrying out these new extractions, Roche changed its policy 9
55 151  on access to data and pledged to share with us 77 full clinical study reports ;
g? 152  (www.bmj.com/tamiflu/roche). Fifteen clinical study reports containing 20 trials were §
58 153 included in the analysis of our current review.[10] As we were already in possession of 5
59 154  core reports and appendices such as the protocol and statistical analysis plan for the 14 \
60 :
>
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trials in this analysis, the additional data for other clinical study reports provided by Roche
does not concern this paper. In the clinical study reports Roche redacted information that
they judged to be of “legitimate commercial interest” or present a risk of trial participant re-
identification. The redactions did not impede our analyses of risk of bias.

Based on our growing familiarity with clinical study reports, we designed and piloted a
data extraction sheet to record how our understanding of the trials changed in light of
availability of the additional appendices. We realized that in addition to the standard
Cochrane risk of bias elements, we needed to organize the abundant material at our
disposal and re-construct a timeline of the trials. We used the Cochrane risk of bias tool [7]
to appraise clinical study reports and a data extraction sheet for recording information
relevant to this appraisal. We added the following elements to our extraction sheets: date
of participant enrollment, unblinding of the trial, protocol for which we had the full text,
protocol amendments, statistical analysis plan for which we have the full text (and its
amendments), patient consent form, randomization list, and certificate of analysis.
Timeline reconstruction allowed us to conceptualise the design and conduct of the trials
and appreciate their role in the trial programme with their strengths and limitations. In
addition following a timeline allows a judgment to be made on the integrity and temporal
sequence of the documents. The finalized extraction sheet is in Appendix 2.

Based on access to full clinical study reports, we carried out our final assessment of risk of
bias. These were carried out by a single reviewer, checked by a second with final
consensus reached through a face-to-face discussion among the entire group.

Because with full clinical study reports there should be no ambiguity, we only allowed "low'
or "high" risk of bias judgments (i.e. no “unclear”). We adopted the position that, unlike a
publication which may have page limits, there was no reason a full clinical study report
should be missing details necessary for a third party to judge risk of bias. Therefore, when
information that would have otherwise allowed us to judge a risk of bias as either "low" or
"high" was missing, this would automatically be categorized as “high” risk of bias. This
decision to eliminate the “unclear” option when assessing full clinical study reports was
made following an initial assessment of the trials, which included “unclear” judgments.
Based on earlier peer-review of this paper which suggested we analyze the data had we
kept the “unclear” category, we also carried out this post-hoc analysis.

To allow for a comparison of risk of bias judgments based on published reports of trials
and risk of bias judgments based on clinical study reports (either core reports alone or full
clinical study reports), we used our previous risk of bias judgments for the same trials in
the relevant Cochrane reviews that had been based on publications.[11,12]

The extraction and adjudication methods used were the same as those used in our
subsequent unified Cochrane review.[6] We used descriptive methods to answer our three
questions without the need for formal statistical analysis.

Ethics approval and patient consent were not necessary for this study.

Results
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196  We could only compare risk of bias assessments between core reports and full clinical
197  study reports for the following 14 trials (reported in 10 clinical study reports): M76001;
198 NV16871; WV15670; WV15671; WV15707; WV15730; WV15759/WV15871; WV 15799;
199  WV15812/WV15872; WV15819/WV15876/WV15978 (Figure 1 and Table 1).

©CoO~NOUITA,WNPE

200 We could not carry out a comparison of risk of bias judgments of journal publications with
10 201  core reports or full clinical study reports, because our assessments were largely based on
1 202 secondary publications (notably, the Kaiser et al pooled analysis of ten trials, eight of

13 203  which were unpublished[13]) rather than primary publications of the trials, and also utilized
14 204  an outdated risk of bias tool. There were therefore too few studies for which we had

15 205 distinct risk of bias judgments of primary journal publications (many studies for which we

i? 206 have clinical study reports were and remain unpublished, for example 8 of the 13 trials in
18 207 adults). In addition, the current Cochrane risk of bias tool was introduced after the

19 208 production of our review of published articles, making the comparison, had we had the
3(1) 209 data to undertake it, more difficult to interpret and possibly unfair.

gg 210  For the comparison of core and full clinical study reports, Table 2 shows that no previous

24 211 assessment of “high” risk of bias was reclassified as “low” or “unclear” in the presence of
25 212  more detailed information. Previous assessments of “low” risk of bias were not
26 213 uncommonly reclassified as “high” bias in the subsequent assessment. While our
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% 214  assessments based on core reports were mostly classified as “low risk of bias” they were §

29 215 reclassified in the opposite direction as “high” risk of bias when our judgments were based 2

32 216 on full clinical study reports (Table 2). é
[¢]

32 217  Had we kept the “unclear” risk of bias judgment option when assessing full clinical study §

gi 218 reports [10] we would have had 64 “unclear” judgments (see sensitivity analysis in Table 3

35 219  3). The breakdown of these 64 into the various attributes is: '

23 220 e Attrition bias: symptoms (10); complications (9); safety (15). These were unclear

38 221 because we do not know the impact of missing symptoms data, the reports

Zg 222 contained unclear definitions for secondary complications of influenza, and a

41 223 seemingly problematic decision tool for the alternative designation of events as

42 224 either complications or harms, which we called “compliharms” in our Cochrane

ji 225 review.

45 226 e Other bias (13) — these are unclear due to the unknown effect of the dehydrocholic

46 227 acid included in the placebo but not included in the active treatment

j; 228 e Performance bias (6) — these are unclear due to missing certificates of analysis

49 229 describing the placebo appearance

50 230 e Selection bias (10) — these are unclear due to the missing or unclear randomisation

51 231 lists meaning we cannot confirm random sequence generation

gg 232 e Detection bias (1) — unclear due to unknown impact of different coloured placebo

54 233 caps on outcome assessment

22 234  See Tables 3 and 4. Twenty nine percent of previously certain judgments (i.e. “high” or

57 235 “low” risk of bias) based on core reports became “unclear” with full clinical study reports.

V.11-739 awuedaq e G20z ‘2T A\l uo /wod (wq uadolway/:diy woly papeojumod +T0Z Joqualdas OE Uo £62500-¥T0Z-uadolwa/osTT 0T Se paysiignd 1s.ly :uado NG

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

236
237
238
239
240
241
242

243

244
245
246
247
248
249
250
251
252
253
254

255
256
257

258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277

BMJ Open

An example of the kind of detail available in full clinical study reports and the importance of
the trial timeline in assessing presence of bias, is the observation that of the clinical study
reports for the 14 trials, only 1 contained a protocol which predated the beginning of
participant enrolment, only 2 had statistical analysis plans which clearly predated
participants enrolment and 3 had clearly dated protocol amendments. No clinical study
report reported a clear date of unblinding. Completed extraction sheets with risk of bias
comparisons and rationales are available on request from the corresponding author.

Discussion

We used the Cochrane six-item risk of bias instrument to assess bias from two different
levels of detail of trial reports. Because of unrestricted access to full clinical study reports,
we took the view that all information needed to judge risk of bias for each of the six
domains of the Cochrane risk of bias should be present. When the information was not
available, we judged the corresponding risk of bias element as being “high”. Therefore the
availability of full clinical study reports decreased the uncertainty and allowed clearer
judgments to be made. Risk of bias previously assessed as “unclear” based on core
reports became a more certain "low" or "high" risk of bias.. When the information was not
available, our judgments changed because we found gaps in the availability of information
and inconsistent information. Whether the full study reports represent an exhaustive and
coherent source of trial narrative and data remains unclear.

Throughout our study we were assessing two different types of material within the clinical
study reports: those that were created or written prior to patient enroliment (e.qg. trial
protocols), and those written after (e.g. core reports).

This approach is not possible when assessing trials reported in journal publications, in
which articles necessarily reflect post hoc reporting with a far more sparse level of detail.
We suggest that when bias is so limiting as to make meta-analysis results unreliable, it
either should not be done or a prominent explanation of its clear limitations should be
included alongside the meta-analysis. We found the Cochrane risk of bias tool to be
difficult to apply to clinical study reports. We think this is not because the tool was
constructed to assess journal publications but as with all list-like instruments its use lends
itself to a check-list approach (in which each design item is sought and, if found, eliminated
from the bias equation rather than with thought and consideration). Similarly, the extraction
sheet we assembled needs to be applied with thought and consideration — an approach
that does not lend itself to reviewing under time pressure. However more focus should be
devoted to bias itself and its effects rather than theoretical risk of bias. Many of the
variables we found to be important when assessing the trial (e.g. date of trial protocol, date
of unblinding, date of participant enroliment) are simply not captured in the risk of bias tool
when used in a routine way or to review publications. We were also often unsure how to
judge the risk of bias when bias itself can actually or potentially be measured with
reviewers’ access to full clinical study reports and individual participant data. If, for
example, the original trial protocol is available, one can judge whether reporting bias
occurred. Reviewers need not guess at bias (i.e. make a judgment of “risk”) but can judge
bias directly. However even with individual participant data, some forms of bias, such as
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278  attrition bias, may still be difficult to quantify, and one can only judge the risk (i.e. potential)
279 of bias. Therefore access to detailed information and participant level data sometimes
280 found in full clinical study reports, provides an opportunity to consider both actual as well
281  as risk of biases.

©CoO~NOUITA,WNPE

282 Box 1 shows examples of the types of information found in clinical study reports that led to
10 283 risk of bias assessment changes. While the judgments of “low” or “high” risk of bias may
1 284  imply certainty, particularly when based on the reading of a full clinical study report, we

13 285 found ourselves often in lengthy debate and discussion over the proper level of risk of bias
14 286  before arriving at a consensus. We found the risk of bias judgments themselves to carry a
15 287  high level of subjectivity, in which different judgments can be justified in different ways.

13 288 The real strength of the risk of bias tool appears not to be in the final judgments it enables,
18 289 but rather in the process it helps facilitate: critical assessment of a clinical trial.

19

20 290  Another aspect to emerge is that tools based on publications are designed to detect

21 291 presence, absence or uncertainty regarding elements in a very restricted number of places
gg 292 in the text. The availability of full clinical study reports allows reviewers to follow

24 293 consistency across chapters and appendices, creating a need for far more interaction with
25 294  the text. An example of this active engagement is the cross-checking of active principle

26 295 and placebo batches used across trials and their connection with a visual description of
o8 296 their properties such as color in a certificate of analysis. For example, once the presence
29 297  of a differently colored placebo capsule cap in trial WP16263 was identified through the

m
B
3
@
30 298 clinical study report’s certificate of analysis, its potential impact on blinding was captured in 3
g; 299 the Cochrane instrument. The interpretation of such a finding is difficult, as the colors of ﬁ
33 300 the active principle and placebo capsule caps are close (ivory and light yellow). However %
34 301  publication-based or core report only based assessments would not have identified the 9
35 302 potential differences in color as the descriptions are simply given as “placebo” [14] and
36 « . » . L .
37 303 matching placebo” [15] respectively. Reviewing complete clinical study reports and our
38 304 assessment of bias was very time consuming, necessitating prolonged exchanges

39 305 including a face-to face meeting given the novelty of what we were doing. This activity
40 306 though was not as difficult or as time consuming as the reconstruction of trial evidence
42 307 programmes for oseltamivir, an activity which necessitated a whole time equivalent

43 308 researcher for 6 months. However because of the threat of reporting bias we can think of
44 309 no alternative to the use of full clinical study reports.

45

46 310  The main limitation of our study is our relative inexperience in dealing with large quantities
47 . . I . . . o
48 311 of information and our lack of familiarity with certain trial documents such as randomization

49 312 lists. Randomization lists appeared to be of two types. The first was a pre-randomization
50 313 list of random codes with which participants’ IDs cannot be matched with the participant
o1 314  IDs used within other sections of the clinical study report. The second was a post-hoc

53 315 randomization list to which individual participants can be matched but the original

54 316  generated codes are not shown. In both cases the truly random generation of the

55 317  sequence could not be properly assessed because either the original codes are not

318  provided or original codes cannot be matched to patients. Another limitation of our study is
58 319 the instrument we have developed is for using with clinical study reports, and may not

59 320 apply to non-industry trials (which may not have a clinical study report).

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold
V171-Z39 uawiedsq ¥e G20z ‘2T AelN uo /wod fwg uadolway/:dny woly papeojumoq 'vT0z 12qwaidss 0g U0 £62S00-7T0Z-uadolwa/9eTT 0T Se paysiignd isiy :uado rINg

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

321
322
323
324
325
326
327
328
329
330
331

332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351

BMJ Open

As evidence of reporting bias in industry trial publication mounts, [8,16—21] we believe
Cochrane reviews should increasingly rely on clinical study reports as the basic unit of
analysis. The systematic evaluation of bias or risk of bias remains an essential aspect of
evidence synthesis, as it forces reviewers to critically examine trials. However, the current
Cochrane risk of bias tool does not sufficiently identify possible faults with study design
nor does it help to organize and check coherence of large amounts of information that are
found in clinical study reports. Our experience suggests that more detailed extraction
sheets that prompt reviewers to consider additional aspects of study may be needed. Until
a more appropriate guide is developed, we offer our custom extraction sheets to Cochrane
reviewers and others interested in assessing risk of bias using clinical study reports and
encourage further development.
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10 477 = Intrial WV15707, the risk of bias related to random sequence generation went from o &
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20 485 meta-analysis. Therefore our assessment of the "Other" risk of bias item changed = %
21 . . 2 o
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31 QDO
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Risk of bias assessment performed based on

Trial(s) Pooled Journal Core report | Full clinical

analysis publication (2012 study

[13] (2009 (2007, 2009 Cochrane report (2014

Cochrane and 2010 review [6]) Cochrane

review[22]) Cochrane review [10])

reviews
[12,22,23])

M76001 X X
NV16871 X X
WV15670 X X X
WV15671 X X X
WV15707 X X
WV15730 X X
WV15759 WV15871 X X
WV15799 X X X
WV15812 WV15872 X X
WV15819 WV15876 X X
WV15978

Table 1. Risk of bias assessments performed by trial, 2009-2014.

Risk of bias, Risk of bias, full clinical study reports
core reports
High, n (%) Unclear, n (%) | Low, n (%) Total, n (%)
High 26 (20%) 0 (0%) 0 (0%) 26 (20%)
Unclear 28 (22%) 0 (0%) 14 (11%) 42 (32%)
Low 34 (26%) 0 (0%) 28 (22%) 62 (48%)
Total 88 (68%) 0 (0%) 42 (32%) 130 (100%)

Table 2. Change in overall (all elements) risk of bias judgments for 15 core reports of
oseltamivir trials compared with full clinical study reports.

Risk of bias, Risk of bias, full clinical study reports
core reports
High, n (%) Unclear, n (%) | Low, n (%) Total, n (%)
High 11 (8%) 15 (12%) 0 (0%) 26 (20%)
Unclear 1 (1%) 27 (21%) 14 (11%) 42 (32%)
Low 12 (9%) 22 (17%) 28 (22%) 62 (48%)
Total 24 (18%) 64 (49%) 42 (32%) 130 (100%)

Table 3. Change in overall (all elements) risk of bias judgments for 15 core reports of
oseltamivir trials compared with full clinical study reports including unclear assessments.
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Risk of bias,
full clinical
study reports

Risk of bias, full clinical study reports allowing
unclear assessments

High, n (%) Unclear, n (%) | Low, n (%) Total, n (%)
High 24 (18%) 64 (49%) 0 (0%) 88 (68%)
Unclear 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Low 0 (0%) 0 (0%) 42 (32%) 42 (32%)
Total 24 (18%) 64 (49%) 42 (32%) 130 (100%)

Table 4. Change in overall (all elements) risk of bias judgments for 15 full clinical study
reports reports of oseltamivir trials with and without allowing unclear assessments.
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Abstract
Words: 280
Background

The Cochrane risk of bias tool is a prominent instrument used to evaluate potential biases
in clinical trials. In three updates of our Cochrane review on neuraminidase inhibitors, we
assessed risk of bias on the same trials using different levels of detail: the trials in journal
publications, in core reports, and in full clinical study reports. Here we analyze whether
progressively greater amounts of information and detail in full clinical study reports
(including trial protocols, statistical analysis plans, certificates of analyses, individual
participant data listings and randomization lists) affected our risk of bias assessments.

Methods and Findings

We used and-extended-the Cochrane risk of bias tool to assess and compare risk of bias
in 14 oseltamivir trials (reported in 10 clinical study reports) obtained from the European
Medicines Agency (EMA) and its-the manufacturer, Roche. With more detailed information,
no previous assessment of “high” risk of bias was reclassified as “low” or “unclear”_in the
main analysis, and over half (55%, 34/62) of previous assessments of “low” risk of bias
were reclassified as “high”. Most “unclear” risk of bias (67%, or 28/42) was reclassified as
“high” risk of bias when our judgments were based on full clinical study reports. Limits of
our study were our relative inexperience in dealing with large information sets, sometimes
subjective bias judgments, and focus on industry trials. Comparison with journal
publications was not possible because of the low number of trials publishedpublication

Conclusions

We found that as information increased in the document, this increased our assessment of
bias. This may mean risk of bias has been insufficiently reported in other Cochrane review

assessments limited to published research
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Strengths and limitations of this study

The availability of full clinical study reports decreased the uncertainty of biase
judgementss and allowed definitiveclearer judgments to be made

The availability of full clinical study reports allows reviewers to follow consistency
across chapters and appendices, creating a need for far more interaction with the
text:

Our relative inexperience in dealing with large quantities of information and our lack
of familiarity with certain trial documents may limit our ability to assess risk of bias in

clinical study reports findings

The current Cochrane risk of bias tool is not adequate for the task as it does not
reliably identify all types of important biases nor does it organize and check
coherence of large amounts of information-that-are-found-in-clinical-study-reports.
This may have impacted our findings-

The custom data extraction sheetinstrument we have developed is for use with
clinical study reports, and may not apply to non-industry trials becausewhere clinical

study reports usually do not exist
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Introduction

The risk of bias tool in Cochrane reviews of randomized trials is routinely used to assess

essential items pertaining to validity of trial design standard-items-considered-critical-to-trial - [ Formatted: English (U.S.)

study-design such as random sequence generation, allocation concealment, attrition and
performance biases. There are six standard bias elements, each rated as either at "high”,
"low", or "unclear" risk of bias.

As Cochrane reviews are mestlytypically based on synthesizing studies based on reports
published in the scientific literature, the risk of bias tool is traditionally applied to journal
publications. To our knowledge, hew-the ways in which risk of bias judgments may
change when they are based on more detailed reports of trials, such as those contained in
clinical study reports, has not been previously investigated.

Clinical study reports are considered the most exhaustive summaries of randomized
controlled trials of pharmaceuticals. Clinical study reports are highly structured and
detailed documents that follow an outline format agreed between regulators and
manufacturers in 1995 described in the ICH E3 document.[1,2] Recent transparency
policies adopted by the European Medicines Agency,[3] as well as reeent-announcements
by some pharmaceutical companies to make clinical study reports more readily available
[4,5] suggest that clinical study reports may increasingly be incorporated into systematic
reviews and other forms of evidence synthesis.

Although there is some variation in the structure and content of clinical study reports, they <~ { Formatted: Tab stops: Not at 2.66"

are usually composed of a coremain report of the trial{sections4-15-of the ICH-E3

doeument—caolledcteorerosert laaseliombdiclinicalstudyrreceies and appendices
{section16-of ICH-E3). A core report (sections 1-15 of the ICH E3 document) is structured

in Introduction, Methods Results Aand Discussion (IMRAD) style. -thatis-accompanied-by
The numerous appendices;-which (section 16 of ICH E3) contain important supplementary
data needed to understand and interpret the trial, its context and history-{section16-6f-1CH
E3).-[1,2] These appendices include such documents as the trial protocol, protocol
amendments, statistical analysis plan, blank case report forms, certificates of analysis,
randomization lists, and infermed-consent forms. For the purposes of this paper the core
report plus all its appendices {roughly-equivalent-to-modules-l-to-\in-oseltamivirclinical
study-reperts)-will be known as the full clinical study report. (S{see Appendiidx 1 for an
indexthe table of contents of a typical oseltamivir clinical study report and

* Jooyosaboysnwselq

http:/dx.doi.org/10.5061/dryad.77471, for free download of all the clinical study reports - { Formatted: English (U.S.)
used in our review and featured ins this paper}._The core report was known as Module 1 [Formatted: English (U.S.)
in oseltamivir clinical study reports, and appendices were found in Mmodules 2-5.) B [ Formatted: English (U.S.)

| Field Code Changed

Sueh-decumentsCore reports and full clinical study reports theoretically can help reduce  «--- { Formatted: Tab stops: Not at 2.66"

uncertainty in judging risk of bias.

In 2012, we published an update of our Cochrane review of neuraminidase inhibitors fer
which included a total of 32 oseltamivir trials-were-eligible.[6] Unlike most Cochrane
reviews, this review was based only on core reports, -[6] and rRisk of bias assessments
were therefore therefore-based on each elinical-study-report's-ecore report. Subsequently

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

"salbjojouyoal Jejiwis pue ‘Buiurey |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o Buipnjoul ‘1ybliAdod Aq paloalold

V17-Z39 swiiedsq Te GZog ‘2T \Aejy uo fwoo fwg uadolway/:diy wouy papeojumod-+T0gZ Joquweldas Qg uo £62500-¥T0g-uadolwa/9eTT 0T se/paysijgnd 1si1y :uadQ rINg


http://bmjopen.bmj.com/

Page 23 of 49 BMJ Open

in 2013, we obtained full clinical study reports from Roche, and as part of a further
systematic review update, carried out new risk of bias assessments of the same trials
based on the full clinical study reports.

We-Our overall aim was aimed-to investigate whether and-how-the level of detail contained
in reports ofing a-trials affectss judgments about risk of bias. We planned to achieve this;
Dby comparing documents which -containirg increasingly detailed repertsinformationon

each trial included in our review namely |ournal publications, core reports, and full cllnlcal
studv reports :

ehmeat—study—reperts—As weII as using the standard Cochrane rlsk of bias tool we
developed an additional list of study elements we wanted to extract in order to allow
improved assessments of te-help-us-betterjudge-eeach trial’s design and conduct and

help-us-inthe-task-offacilitate the organization of-erganizing large quantities of information
now available to us.

In this report we describe our use of these tools to address three specific questions:

1. Do core reports change the risk of bias evaluation compared to published papers?

2. Do full clinical study reports change the risk of bias evaluation compared to core
reports?

3. Do full clinical study reports change the risk of bias evaluation compared to
published papers?

Methods

Ten Ccore reports for14-trials-contained-in10-Clinical-study-reperts (M76001; NV16871;
WV15670; WV15671; WV15707; WV15730; WV15759/WV15871; WV15799;
WV15812/WV15872; WV15819/WV15876/WV15978;:-N\V16874) were received in pdfPDF
files from Roche and EMA by 12 April 2011 (the date of time-lock for our 2012 Cochrane
review).[6] The reporting of more than one trial in the same clinical study report was
justified by Roche as a consequence of lower than expected participant recruitment due to
low influenza circulation and consequently a need to pool studies.

The current Cochrane risk of bias tool was-first-introduced-in-2010—The-toel-consists of six
domains, each may have more than one source of bias application, depending on the
subject matter.[7] Our applications were as follows: selection bias (random sequence
generation and allocation concealment), performance bias (blinding of participants and
personnel — all outcomes), detection bias (blinding of outcome assessment - all
outcomes), attrition bias (influenza symptoms, complications and harms outcome data),
reporting bias (selective reporting) and other bias. The identification of sources- of other
bias was left at the reviewers’ discretion.

| Formatted: English (U.S.)

Formatted: English (U.S.)
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1266
1367
1468
15

1669
17170
1871
1972
2073
2L74
2275

2
i

2977
e
247

2%

36181
3182

3483
3384
34185
3586
36

3787
3988
3989
4090
4491

published in 2012.[6] In that review, risk of bias was assessed by an external reviewer on
the basis of data extracted from core reports. Risk-ef bias-assessments-werere-exiracted

from the 2012 review for this study-
After 12" ta-April 2011, we obtained-began-to-ebtain the appendices of the clinical study

reports included in our review. For most clinical study reports we requested, EMA had the
protocol, protocol amendments, statistical analysis plan, blank case report forms, and
other appendices contained in what Roche terms the second “module” of a full clinical
study report (see Appendix 1). However EMA did not possess—and therefore could not
provide us with—full clinical study reports with the exception of trial WP16263.[8] For
approximately three years Roche had repeatedly refused our requests for full clinical study

reports.[9]

In April 2013 iln the course of carrying out these new extractions, Roche changed its policy
on access to data and pledged in-Apri-2043-to share with us 77 full clinical study reports
(www.bmj.com/tamiflu/roche). Fifteen clinical study reports containing Ftwenty20 trials
were included in the analysis of our current- reviews.[10] As we were already in

possession of core reports and appendices such as the protocol and statistical analysis
plan for the 14 trials in this analysis, the additional data for other clinical study reports
provided by Roche does not concern this paper. In the cClinical study reports Roche
redacted information that they judged to be of “legitimate commercial interest” or present a
risk of trial participant re-identification. TFereurpurpeses;the redactions did not impede
an-our analyseis of risk of bias.

Based on our growing familiarity with clinical study reports, we designed and piloted a
eustom-n data extraction sheet to record how our understanding of the trials changed in
light of availability of the additional appendices. We realized that in addition to the
standard Cochrane risk of bias elements, we needed to organize the abundant material at
our disposal and re-construct a timeline of the trials. We used the Cochrane risk of bias
tool [9][7] to appraise clinical study reports and a eustem-built-data extraction sheet for
recording information relevant to this appraisal. ¥We-We added the following elements to
our eustom-built Cochrane risk-of bias tool-based-extraction sheets: date of participant
enrollment, unblinding of the trial, protocol for which we had the full text, protocol
amendments, statistical analysis plan for which we have the full text (and its amendments),
patient consent form, randomization list, and certificate of analysis. Timeline reconstruction
allowed us to conceptualise the design and runaningconduct of the trials and appreciate
their role in the trial programme with their strengths and limitations. In addition following a
timeline allows a judgment to be made on the integrity and temporal sequence of the
documents. The finalized eustem-extraction sheet is in Appendix 2.
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Based on access to full clinical study reports, we carried out our final assessment of risk of
bias. These were carried out by a single reviewer, checked by a second- with final
consensus reached through a face-to-face discussion among the entire group.

Because with full clinical study reports there should be no ambiguity, we only allowed "low"
or "high" risk of bias judgments (i.e. no “unclear”). We adopted the position that, unlike a
publication which may have page limits, there was no reason a full clinical study report
should be missing details necessary for a third party to judge risk of bias. Therefore, when
information that would have otherwise allowed us to judge a risk of bias as either "low" or
"high" was missing, this would automatically be categorized as “high” risk of bias. This
decision to eliminate the “unclear” option when assessing full clinical study reports was
made following an initial assessment of the trials, which included “unclear” judgments.
One-Based on earlier peer-reviewer of this paper heweverwhich suggested we analyze the
data had we kept the “unclear” judgmentcategory, se-we also carried out this post-hoc
analysis.

To allow for a comparison of risk of bias judgments based on published reports of trials
and risk of bias judgments based on clinical study reports (either core reports alone or full
clinical study reports), we used- our previous risk of bias judgments for the same trials in
the relevant Cochrane reviews that had been based on publications.[11,12]

The extraction and adjudication methods used were the same as those used in our
subsequent unified Cochrane review.[6]

We used descriptive methods to answer our three questions without the need for formal
statistical analysis.

Ethics approval and patient consent forms-are-not-provided-as-they-are-not-necessary-fora
Cochranereview,-of-which-this-study-is-a-produetwere not necessary for this study.

Results

We could only compare risk of bias assessments between core reports and full clinical

study reports w

ﬁ%sﬂy—ee%&mpeﬁs@ene—and—men—&%dﬁ%ea%&@%Mepe%AA%—had%es&for the
following 14 trials (reported in 10 clinical study reports): M76001; NV16871; WV15670;

WV15671; WV15707; WV15730; WV15759/WV15871; WV15799; WV15812/WV15872;
WV1 581 9/\NV1 5876/WV1 5978—N¥4§8ﬂW—V457—39—W—\#!5¥07—M16004—W—\/45842

WA/—15759AAA/—1587—1,—WA/—157—99 (quure 1 and Table 1).7

We could not carry out a comparison of risk of bias judgments of journal publications_with
core reports or full clinical study reports, because our assessments were largely based on
secondary publications (ineludenotably,-in the Kaiser et al pooled analysis of ten trials,
eight of which were unpublished[13]) anrd-retrather than primary publications of the trials,
and also utilized an outdated risk of bias tool. There were therefore too few studies for
which we had distinct risk of bias judgments of primary journal publications (many studies

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

'salfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o Buipnjoul ‘1ybliAdod Aq paloaloid

* Jooyosaboysnwseiq
V11-739 1swuredsq 1e 520z ‘2T AeW uo jwod fwg-uadolwgy/:dny woly papeojumoq +T0Z J1oqwaldss O€ Uo £62500-7T0Z-uadolwa/9eTT 0T Se paysiignd 1si1y :uado NG


http://bmjopen.bmj.com/

BMJ Open

for which we have clinically study reports were and remain unpublished, for example 8 of
the 13 trials in adults). In addition, the current Cochrane risk of bias tool was introduced
after the production of our review based-enof published articles, making the comparison,
had we had the data to undertake it, more difficult to interpret and possibly unfair.

-For the comparison of core and eemplete-full clinical study reports, Table 42 shows that
no previous assessment of “high” risk of bias was reclassified as “low” or “unclear” in the
presence of more detailed information. Previous assessments of “low” risk of bias were not
uncommonly reclassified as “high” bias in the subsequent assessment. While our
assessments based on core reports were mostly classified as “low risk of bias” they were
reclassified in the opposite direction as “high” risk of bias when our judgments were based
on full clinical study reports (Table 42).

Had we kept the “unclear” risk of bias judgment option when assessing full clinical study
reports [10] we would have had 64 “unclear” judgments (see sensitivity analysis in Table
3). The breakdown of these 64 into the various attributes is:

e Attrition bias: symptoms (10); complications (9); safety (15). These were unclear
because we do not know the impact of missing symptoms data, the reports
contained unclear definitions for secondary complications of influenza, and a
seemingly problematic decision tool for the alternative designation of events as
either complications or harms, which we called “compliharms” in our Cochrane
review.

e Other bias (13) — these are unclear due to the unknown effect of the de-
hydrochlolric acid included in the placebo but not included in the active treatment

e Performance bias (6) — these are unclear due to missing certificates of analysis
describing the placebo appearance

e Selection bias (10) — these are unclear due to the missing or unclear randomisation
lists meaning we cannot confirm random sequence generation

e Detection bias (1) — unclear due to unknown impact of different coloured placebo
caps on outcome assessment

See Tables 32 and 34. Twenty nine percent of previously certain judgments (i.e. “high” or
“low” risk of bias) based on core reports became “unclear” with full clinical study reports.

An example of the kind of detail available in full clinical study reports and the importance of
the trial timeline in assessing presence of bias, is the observation that of the clinical study
reports for the 14 trials, only 1 contained a protocol which predated the beginning of
participant enrolment, only 2 had statistical analysis plans which clearly predated
participants enrolment and 3 had clearly dated protocol amendments. No clinical study
report reported a clear date of unblinding.

Completed extraction sheets with risk of bias comparisons and rationales are available on
request from the corresponding author.
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Discussion

We used the Cochrane six-item risk of bias mstrument to assess blas under—from two
different levels of detall iA-of trial reportsmg

vs)
=
3
)
=
=
<
5
=
g
o B
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g =
2 2 3
, , , views Because of -~ { Formatted: English (U.S.) g 3
unrestricted access to full clinical study reports, we took the view that all information 2 g
needed to judge risk of bias for each of the six domains of the Cochrane risk of bias should E 0
be present. When the information was not available, we judged the corresponding risk of u:::T 'g
bias element as being “high”. Therefore the availability of full clinical study reports = kK
decreased the uncertainty and allowed clearer definitive judgments to be made. “Jnelear” a 3
fRisk of bias previously assessed as “unclear” based on core reports became a more = §
certain "low" or "high" risk of bias.-erevencertainty-of bias. When the information was not 2 e
available, our judgments changed because we found gaps in the availability of information §: ::
and inconsistent information. Whether the full study reports represent an exhaustive and c 8
coherent source of trial narrative and data remains unclear. o ﬁ
=Y )
Throughout our study we were assessing two different types of material within the clinical %T g
study reports: those that were created or written prior to patient enrollment (e.g. trial 8§ 2
protocols), and those written after (e.g. core reports). §g §
oIhH
This approach is not possible when assessing trials reported in journal publications, in 5"% 9
which articles necessarily reflect post hoc reporting at-with a far more sparse level of =22 g
detail. We suggest that when bias is so limiting as to make meta-analysis results = 2o
unreliable, it either should not be done or a prominent explanation of its clear limitations ) g%
should be pested-included alongside the meta-analysis. We found the Cochrane risk of g g
bias tool to be difficult to apply to clinical study reports. We think this is not because the é g
tool was constructed to assess journal publications but as with all list-like instruments its > =
use lends itself to a check-list approach (in which each design item is sought and, if found, = ©
eliminated from the bias equation_rather than with thought and consideration). Similarly, 2 =
the instrument-extraction sheet we assembled needs to be applied with thought and g %
consideration — an approach that does not lend itself to reviewing under time pressure. o =
However more focus should be devoted to bias itself and its effects rather than theoretical 2 i
risk of bias. Many of the variables we found to be important when assessing the trial (e.g. % §
date of trial protocol, date of unblinding, date of participant enroliment) are simply not = 3
captured in the risk of bias tool when used in a routine way or to review publications. We [ Formatted: Not Highiight = El
were also often unsure how to judge the risk of bias when bias itself can actually or {F"'“a“ed: Not Highlight S
potentially be measured with reviewers’ access to individual-participantdata-given-the ;f:Orma:e:: :o: :lg::lg:t §
detailed-data-available-which-is-sometimes-available-in-full clinical study reports_and ”// ormerec T8
individual participant data. If, for example, the detailed-information-about-participants-that //// /E:::::::: Zr:jl::; ;T.Jgit) Not nghnghr$
wa%hd;ew—#em—the—tna#orlqmaj IU%'PJ’Q’EOPQL',S,a,V,al'@D'?, one 9?0 JLJQQQ whether this ' :/” { Formaued; English (U.S.), Not Highlight
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teneed not simply-guess at bias (i.e. make a judgment of rlsk”) but can measurejudge, bias /-
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level data sometimes found in full clinical study reports, afferdprovides an-the opportunity

to think-abeutconsider both actual as well asand risk of biases. - - Formatted: Font: Italic
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Box 1 shows examples of the types of information found in clinical study reports that led to
risk of bias assessment changes. While the judgments of “low” or “high” risk of bias may
portrayimply certainty, particularly when based on the reading of a full clinical study report,
we found ourselves often in lengthy debate and discussion over the proper level of risk of
bias before arriving at a consensus. We found the risk of bias judgments themselves to
carry a greathigh levelameunt of subjectivity, in which different judgments can be justified
in different ways. The real strength of the risk of bias tool appears not to be in the final
judgments it enables, but rather in the process it helps facilitate: critical assessment of a
clinical trial.

Another aspect that-to emerges became-ebvious-is that tools based on publications are
designed to detect presence, absence or uncertainty regarding elements in a very
restricted number of places in the text. The availability of full clinical study reports allows
reviewers to follow consistency across chapters and appendices, creating a need for far
more interaction with the text. An example of this active engagement is the cross-checking
of active principle and placebo batches used across trials and their connection with a
visual description of their properties such as color in a certificate of analysis. For example,
once the presence of a differently colored placebo capsule cap in trial WP16263 was
identified through the clinical study report’s certificate of analysis, its potential impact on
blinding was captured in the Cochrane instrument. The interpretation of such a finding is
open-to-questiondifficult, as the colors of the active principle and placebo capsule caps are
close (ivory and light yellow). However publication-based or core report only based
assessments would not have identified the potential differences in color as the descriptions
are simply given are-as “placebo” [14] and “matching placebo” [15] respectively. Reviewing
complete clinical study reports and our assessment of bias was very time consuming,
necessitating prolonged exchanges including a face-to face meeting given the absolute
novelty of what we were doing. This activity though was not as difficult or as time
consuming as the reconstruction of trial evidence programmes for oseltamivir, an activity
which necessitated a whole time equivalent researcher for 6 months. However because of
the threat of reporting bias we can think of no alternative to the use of full clinical study

reports.

The main limitation of our study is our relative inexperience in dealing with large quantities
of information and our lack of familiarity with certain trial documents such as randomization
lists. Randomization lists appeared to be of two types. The first was a pre-randomization
list of random codes with which participants’ IDs cannot be matched with the participant
IDs used within other sections of the clinical study report. The second was a post-hoc
randomization list to which individual participants can be matched but the original
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generated codes are not shown. In both cases the truly random generation of the
sequence could not be properly assessed because either the original codes are not
provided or original codes cannot be matched to patients. Another limitation of our study is
the instrument we have developed is for using with clinical study reports, and may not
apply to non-industry trials (which may not have a clinical study report).

Cochrane reviews should increasingly rely on clinical study reports as the basic unit of
analysis. The systematic evaluation of bias or risk of bias remains an essential aspect of
evidence synthesis, as it forces reviewers to critically examine trials. However, the current
Cochrane risk of bias tool is-ret-adegquateforthe-task-as-it-does not_sufficiently-reliably

identify possible faults with study design al-types-ofimpertant-biases nor does it help to
organize and check coherence of large amounts of information that are found in clinical

study reports. Our experience suggests that more detailed extraction sheets that prompt
reviewers to consider additional aspects of study may be needed. Until a more appropriate
quide instrument-is developed, we offerprepese our custom extraction sheets teelto
Cochrane reviewers and -others interested in assessing risk of bias using clinical study
reports and encourage further development.—as-a-possible-interim-measure-to-be-used

.  clini .

Data sharing: A spreadsheet recording all individual risk of bias judgments will be posted
on dryad: www.datadryad.orq.
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Box 1: Examples of risk of bias assessment changes and other concerns

In trial WV15708, the risk of bias related to allocation concealment went from
“Unclear” based on core reports to “High” risk of bias based on full clinical study
reports because the full clinical study report did not report sufficient details about
the method of allocation concealment.

In trial WV15707, the risk of bias related to random sequence generation went from
“Unclear” based on core reports to “High” risk of bias based on full clinical study
reports because a full description of the randomization procedure was not provided.
Prophylaxis trials WV15673 and WV15697 are described as "identical" but this
could not be verified as we only had one protocol (and the protocol we did have was
dated after study completion). In addition, the placebo event rates for influenza
infection were very different between the two trials and their pooling, combined with
the redaction of center numbers, preventing from being individually added to a
meta-analysis. Therefore our assessment of the "Other" risk of bias item changed
from "unclear" based on core reports to "high" based on full clinical study reports.

= In the treatment trials WV15819, WV15876, and WV15978, it was difficult to

reconcile the total number of hospitalizations despite access to the full clinical study
reports. One patient in the placebo arm who was hospitalized according to serious
adverse event narratives does not appear in the hospitalizations table and for a
separate placebo patient that is listed in the serious adverse event narratives, no
hospitalization is described in this narrative but the same patient was hospitalized
according to the hospitalizations table. It was therefore unclear how many
hospitalizations occurred in the trial, to whom and why.

In prophylaxis trials WV-15673 and WV£15697, bias was assessed as low for

selective reporting because the FFintention-to-treat population was described and
reported in a table. However when the full GSRclinical study report became
available we realised that the original protocol was missing.
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alis) Risk of biasOB assessment performed based on,
Trial(s) Pooled | Journal | Corereport | Fullclinical
naIyS| | publication | (2012 | study”f
[13] (2009 (2007, 2009 Cochrane report (2014
Cochrane and 2010 review [6]-) | Qfopb[afnfef |
review[22]}) Cochrane review [10]) |
reviews
[12,22,23])
M76001 X X X
NV16871 X X
WV15670 X X X
WV15671 X X X
WV15707 X X X
WV15730 X X X
WV15759 WV 15871 X X
WV15799 X X X
WV15812 WV15872 X X X
WV15819 WV15876 X X X
WV15978
Table 1. Risk of biasOB assessments performed; by trial, 2009-2014.
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Risk of bias,
full clinical
study reports

Risk of bias, full clinical study reports allowing
unclear assessments

High, n (%)

Unclear, n (%)

Low, n (%)

Total, n (%)

High

24 (18%)

64 (49%)

0 (0%)

88 (68%)

Unclear

0 (0%)

0 (0%)

0 (0%)

0 (0%)

Low

0 (0%)

0 (0%)

42 (32%)

42 (32%)

Total

24 (18%)

64 (49%)

42 (32%)

130 (100%)

1%55 | Table 43. Change in overall (all elements) risk of bias judgments for 15 full clinical study
1%®56 | reports reports of oseltamivir trials with and without allowing unclear assessments-in

1557 | sensitivity-analysis.

Studies for which clinical
study reports were
requested from study
sponsors, EMA, and FDA
in 2011 (n = 36)

21 In April-November 2013
Roche sent us 77 full clinical
22 study reports for 83 studies
23 following an unanticipated
24 announcement to provide
redacted complete clinical
study reports for all

26 Roche-sponsored trials of
27 oseltamivir (n = 77)

Risk of bias assessment
28 performed on core report (n

29 = 14 trials)
32 assessed for inclusion

60 studies did not meet
inclusion criteria
33 l

34 T

83 oseltamivir studies
31 received from Roche
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Trials meeting review
36 eligibility criteria received
37 from Roche and EMA (n =

38 23)

41 Trials for which risk of bias
42 extractions were excluded
43 due to non-availability of
44 Risk of bias assessments risk of bias assessment

carried out on full clinical based on core reports in
45 study reports (n = 23 trials) 2011(n=9)

49 Risk of bias assessment
performed independently on

50 core report as well as full

51 clinical study report (n = 14

trials)
250

5460 | Figure-1-Studyflow-diagram
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Appendix 1. Table of content of an oseltamivir clinical study report, trial WV15799.

16

Tamiflu® (oseltamivir phosphate) 5.3.5.4.6 CSR WV15799 (W-144170)
75mg Capsules, Hard

12 mg/mL Oral Suspension

CLINICAL STUDY REPORT MODULES

This report consists of 5 modules.

Those not supplied in this submission are obtainable from the sponsor on request.

MODULE I: CORE REPORT

Background and Rationale
Objectives

Materials and Methods
Efficacy Results

Safety Results

Discussion

Conclusion

Appendices

MODULE II: STUDY DOCUMENTS

Protocol and Amendment History

Blank Case Report Form (CRF)

Subject Information Sheet and Consent Form
Glossaries of Original and Preferred Terms
Randomization List

Reporting Analysis Plan (RAP)

Certificates of Analysis

List of Investigators

List of Ethics Committee

MODULE I LISTINGS OF DEMOGRAPHIC AND EFFICACY DATA
MODULE IV: LISTINGS OF SAFETY DATA
MODULE V: STATISTICAL REPORT AND APPENDICES

Statistical Analysis
Efficacy Results

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

'salIfojouyoal Jejiwis pue ‘Buiureny |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o Buipnjoul ‘1ybliAdod Aq paloaloid

* jooyoasaboysnwselq
V11-739 1swuredsq e 620z ‘2T AeW uo jwod fwg-uadolwagy/:dny woly papeojumoq +T0Z J1oqwaldas O€ Uo £652500-7T0Z-uadolwa/9eTT 0T Se paysiignd 1si1y :uado rINg


http://bmjopen.bmj.com/

OO WNPE

7 565
8 566

15667

2473

2074
2B75
2&%76
2%77
3678
32
3979
34
35
36
37
38
39
40
41

42
43

4
e
46581
47
48
49
50
51
52
53
54
55
56
57
58
59
60

BMJ Open

Appendix 2. Mapping and extraction tool for oseltamivir clinical study report (CSR)
Module 2 elements to Cochrane Characteristics of Included Studies elements

Mapping Tamiflu CSR Module 2 elements to Cochrane Characteristics of
Included Studies elements

Aim: To identify sections of the Clinical Study Reports (CSRs) Module 2 (defined as what
Roche calls “Module 2”) which may improve understanding of the content of the Cochrane
included studies table (CIST).

Drug: Oseltamivir (Tamiflu)

CSR for trial(s):

Reviewer:

Date(s) of
extraction:

Notes:

1. Do not remove this notice

2. Do not merge cells in the tables (Merged cells wreak havoc in collating
answers in a spreadsheet)

3. Do not copy-paste images from the CSR

Trial Summary

Trial Trial summary

summary

givenin...

CSR (Short (2-3) sentence description of the trial as given in the CSR — most
likely in the Synopsis section.)

A159 (Copy and/or assemble this from the Characteristics of Included Studies

(January table in the A159 review published in January 2012.)

2012)

Your own (Write a new trial summary that is accurate based on your understanding

words, after | of the trial after reading M2.)

extracting M2

Risk of bias

Bias A159 (Jan A159 (Jan Reviewer's Support for
2012) judgment | 2012) support judgment (post | judgment
for judgment M2)

Random
sequence
generation
(selection bias)

Allocation
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concealment
(selection bias)

Incomplete
outcome data
(attrition bias),
symptoms

Incomplete
outcome data
(attrition bias),
complications of
influenza

Incomplete
outcome data
(attrition bias),
safety data

Selective
reporting
(reporting bias),
other bias

Other bias

Blinding of
participants and
personnel
(performance
bias), all
outcomes

Blinding of
outcome
assessment
(detection bias),
all outcomes

Trial timeline

Timeline element

Date

Version (if a
version
name/number is
given)

Page (PDF
page no.)
where item
can be found

Patient enrollment dates

Unblinding of the trial

O|® > gerial

Protocol for which we have

the full text (if we have multiple
versions in full text, record all dates
and versions)

D | Protocol amendments (list all
amendments with dates and their
version stamp)

E | Statistical Analysis Plan for

which we have the full text (if
we have multiple versions in full
text, record all dates and versions)
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F | SAP amendments (list all
amendments with dates and their
version stamp)
G | Patient consent form
H | Randomization list
| Certificate of Analysis
Reviewing sequence (write answers in each box)
Cochrane Check these Is M1 reporting If the answer is no then
Characteristics | M2 elements consistent with record the difference
® | of Included with care: M2?
o | Studies Yes — No — Unclear
n (choose one)
1 METHODS
1a | o Study RPS
Design
1b | o Location, RPS LIESA
number of
centers
1c | o Duration of RPS
study
2 | PARTICIPANTS
2a | o Number - LEAVE BLANK LEAVE BLANK UNLESS
screened UNLESS NEEDED | NEEDED
2b | o Number -
randomized
2c | o Number -
completed
2d | o Number -
analysed
2e | o Male/Female -
ratio
2f | o Mean age -
2g | o Baseline -
details
2h | o Inclusion RPS
criteria
2i | o Exclusion RPS
criteria
2j | o Definition of RPS RAP
patient
populations
for analysis
3 | INTERVENTIO
NS
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1

2

3

4

5

6

7 3a |o Intervention | RPS CA RAP

8 3b | o Control RPS CA RAP

9 3c | o Treatment RPS RAP

10 period FUC

11 3d | o Treatment RPS RAP

12 duration FUC

13 3e | o Follow up (in RPS RAP

14 days) FUC

15

16 3f o Co- RPS RAP

17 interventions

18 4 | OUTCOMES

19 4a | o Primary RPS RAP

20 outcome CRF

21

22 Note: ensure

23 CRF can

24 capture

25 relevant info

26

27

28

29

30

31

32

33

34 4b | o Secondary RPS RAP

35 outcomes CRF

36

37 Note: ensure

38 CRF can

39 capture

40 relevant info

a1 5 | NOTES Make any other points you

42 wish here

43 6 | RISK OF BIAS

a4 6a | o Random RPS RL
sequence

45 generation

46 (selection

47 bias)

48 6b | o Allocation RPS

49 concealment

50 (selection

51 bias)

52 6¢c | o Incomplete RPS IC

53 outcome

54 data (attrition | Note: IC may

55 bias) contain

56

57

58

59

60
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details that
suggest
possible
influence on
retention or
attrition
6d Selective RPS IC
reporting LIESA
(reporting
bias) Note: check if
all
contributors
listed in core
report are
present in
protocol and
LIESA
6e Other bias RPS
6f Blinding of RPS CA Are the intervention
participants and control identical
and Note: ensure | in all but the active
personnel CA supports | principle?
(performanc | description of
e bias) placebo and
active
elsewhere in
CSR
69 Blinding of RPS CA
outcome
assessment | Note: ensure
(detection CA supports
bias) description of
placebo and
active
elsewhere in
CSR

CA = Certificate of Analysis
CRF = Case Report Form(s)
FUC = Follow up cards/Diary cards
IC = Informed Consent and participant contract

LIESA = Lists of Investigators, IRB, EC and Site Addresses

RAP = Reporting Analysis Plan (Roche’s term for the Statistical Analysis Plan (SAP))
RL = Randomisation List

RPS = Relevant Protocol Section (including latest amendments)

NOTE: Roche protocol amendments are designated with a suffix letter e.g. B, C, D. The latest
version of the protocol is the one that should be followed in the trial which then assumes the suffix

to denote the version followed e.g. WV 15799H.
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In April-November 2013
Roche sent us 77 full clinical
study reports for 83 studies
following an unanticipated
announcement to provide
redacted complete clinical
study reports for all
Roche-sponsored trials of
oseltamivir (n = 77)

83 oseltamivir studies
received from Roche
assessed for inclusion

60 studies did not meet
inclusion criteria

BMJ Open

Studies for which clinical
study reports were
requested from study
sponsors, EMA, and FDA
in 2011 (n = 36)

Risk of bias assessment
performed on core report (n
= 14 trials)

!

Trials meeting review
eligibility criteria received
from Roche and EMA (n =
23)

Trials for which risk of bias
extractions were excluded
due to non-availability of
Risk of bias assessments risk of bias assessment
carried out on full clinical based on core reports in
study reports (n = 23 trials) 2011 (n=9)

Risk of bias assessment
performed independently on
core report as well as full
clinical study report (n = 14
trials)

Figure 1 Flow Chart
256x253mm (72 x 72 DPI)
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Appendix 1. Table of content of an oseltamivir clinical study report, trial WV15799.

16

Tamiflu® (oseltamivir phosphate) . 5.3.5.4.6 CSR WV15799 (W-144170)
75mg Capsules, Hard

12 mg/mL Oral Suspension

CLINICAL STUDY REPORT MODULES

This report consists of S modules.

Those not supplied in this submission are obtainable from the sponsor on request.

MODULE I: CORE REPORT

Background and Rationale
Objectives

Materials and Methods
Efficacy Results

Safety Results

Discussion

Conclusion

Appendices

MODULE II: STUDY DOCUMENTS

Protocol and Amendment History

Blank Case Report Form (CRF)

Subject Information Sheet and Consent Form
Glossaries of Original and Preferred Terms
Randomization List

Reporting Analysis Plan (RAP)

Certificates of Analysis

List of Investigators

List of Ethics Committee

MODULE III: LISTINGS OF DEMOGRAPHIC AND EFFICACY DATA
MODULE IV: LISTINGS OF SAFETY DATA
MODULE V: STATISTICAL REPORT AND APPENDICES

Statistical Analysis
Efficacy Results
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10

11
12

13
14
15
16

17

18

19

20

Appendix 2. Mapping and extraction tool for oseltamivir clinical study report (CSR)
Module 2 elements to Cochrane Characteristics of Included Studies elements

Mapping Tamiflu CSR Module 2 elements to Cochrane Characteristics of
Included Studies elements

Aim: To identify sections of the Clinical Study Reports (CSRs) Module 2 (defined as what
Roche calls “Module 2”) which may improve understanding of the content of the Cochrane
included studies table (CIST).

Drug: Oseltamivir (Tamiflu)

CSR for trial(s):

Reviewer:

Date(s) of
extraction:

Notes:

1. Do not remove this notice

2. Do not merge cells in the tables (Merged cells wreak havoc in collating
answers in a spreadsheet)

3. Do not copy-paste images from the CSR

Trial Summary

Trial Trial summary

summary

givenin...

CSR (Short (2-3) sentence description of the trial as given in the CSR — most
likely in the Synopsis section.)

A159 (Copy and/or assemble this from the Characteristics of Included Studies

(January table in the A159 review published in January 2012.)

2012)

Your own (Write a new trial summary that is accurate based on your understanding

words, after | of the trial after reading M2.)

extracting M2

Risk of bias

Bias A159 (Jan A159 (Jan Reviewer's Support for
2012) judgment | 2012) support judgment (post | judgment
for judgment M2)

Random
sequence
generation
(selection bias)

Allocation
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concealment
(selection bias)

Incomplete
outcome data
(attrition bias),
symptoms

Incomplete
outcome data
(attrition bias),
complications of
influenza

Incomplete
outcome data
(attrition bias),
safety data

Selective
reporting
(reporting bias),
other bias

Other bias

Blinding of
participants and
personnel
(performance
bias), all
outcomes

Blinding of
outcome
assessment
(detection bias),
all outcomes

Trial timeline

Serial

Timeline element

Date

Version (if a
version
name/number is
given)

Page (PDF
page no.)
where item
can be found

Patient enrollment dates

Unblinding of the trial

O|m|>

Protocol for which we have

the full text (if we have multiple
versions in full text, record all dates
and versions)

Protocol amendments (list all
amendments with dates and their
version stamp)

Statistical Analysis Plan for

which we have the full text (if
we have multiple versions in full
text, record all dates and versions)
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17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

23
24
25

26

BMJ Open

F | SAP amendments (list all
amendments with dates and their
version stamp)
G | Patient consent form
H | Randomization list
I Certificate of Analysis
Reviewing sequence (write answers in each box)
Cochrane Check these Is M1 reporting If the answer is no then
Characteristics | M2 elements consistent with record the difference
< | of Included with care: M2?
o | Studies Yes — No — Unclear
« (choose one)
1 | METHODS
la | o Study RPS
Design
1b | o Location, RPS LIESA
number of
centers
1c | o Duration of RPS
study
2 | PARTICIPANTS
2a | o Number - LEAVE BLANK LEAVE BLANK UNLESS
screened UNLESS NEEDED | NEEDED
2b | o Number -
randomized
2c | o Number -
completed
2d | o Number -
analysed
2e | o Male/Female -
ratio
2f | o Mean age -
2g | o Baseline -
details
2h | o Inclusion RPS
criteria
2i | o Exclusion RPS
criteria
2] | o Definition of RPS RAP
patient
populations
for analysis
3 | INTERVENTIO
NS
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3a | o Intervention RPS CA RAP
3b | o Control RPS CA RAP
3c | o Treatment RPS RAP
period FUC
3d | o Treatment RPS RAP
duration FUC
3e | o Follow up (in RPS RAP
days) FUC
3f |o Co- RPS RAP
interventions
4 | OUTCOMES
4a | o Primary RPS RAP
outcome CRF
Note: ensure
CRF can
capture
relevant info
4b | o Secondary RPS RAP
outcomes CRF
Note: ensure
CRF can
capture
relevant info
5 |NOTES Make any other points you
wish here
6 | RISK OF BIAS
6a | o Random RPS RL
sequence
generation
(selection
bias)
6b | o Allocation RPS
concealment
(selection
bias)
6¢Cc | o Incomplete RPS IC
outcome
data (attrition | Note: IC may
bias) contain
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1

2

2 details that

5 suggest

6 possible

7 influence on

8 retention or

9 attrition

. 6d |o Selective RPS IC

12 reporting LIESA

13 (reporting

14 bias) Note: check if

15 all

1? contributors

18 listed in core

19 report are

20 presentin

21 protocol and

gg LIESA

o 6e | o Other bias RPS

25 6f | o Blinding of RPS CA Are the intervention
26 participants and control identical
27 and Note: ensure | in all but the active
gg personnel CA supports | principle?
30 (performanc | description of

31 e bias) placebo and

32 active

33 elsewhere in

34 CSR

gg 6g | o Blinding of RPS CA

37 outcome

38 assessment | Note: ensure

39 (detection CA supports

40 bias) description of

j; placebo and

43 active .

44 elsewhere in

45 CSR

46 27

j; 28 CA = Certificate of Analysis

49 29 CRF = Case Report Form(s)

50 30 FUC = Follow up cards/Diary cards
51 31 IC = Informed Consent and participant contract

52 32  LIESA = Lists of Investigators, IRB, EC and Site Addresses

53 33  RAP = Reporting Analysis Plan (Roche’s term for the Statistical Analysis Plan (SAP))
gg 34 RL = Randomisation List
35 RPS = Relevant Protocol Section (including latest amendments)

36

sg 37  NOTE: Roche protocol amendments are designated with a suffix letter e.g. B, C, D. The latest
59 38  version of the protocol is the one that should be followed in the trial which then assumes the suffix

60 39 to denote the version followed e.g. WV 15799H.

40
41
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Abstract
Words: 280
Background

The Cochrane risk of bias tool is a prominent instrument used to evaluate potential biases
in clinical trials. In three updates of our Cochrane review on neuraminidase inhibitors, we
assessed risk of bias on the same trials using different levels of detail: the trials in journal
publications, in core reports, and in full clinical study reports. Here we analyze whether
progressively greater amounts of information and detail in full clinical study reports
(including trial protocols, statistical analysis plans, certificates of analyses, individual
participant data listings and randomization lists) affected our risk of bias assessments.

Methods and Findings

We used the Cochrane risk of bias tool to assess and compare risk of bias in 14
oseltamivir trials (reported in 10 clinical study reports) obtained from the European
Medicines Agency (EMA) and the manufacturer, Roche. With more detailed information,
reported in clinical study reports, no previous assessment of “high” risk of bias was
reclassified as “low” or “unclear” in the main analysis, and over half (55%, 34/62) of
previous assessments of “low” risk of bias were reclassified as “high”. Most “unclear” risk
of bias (67%, or 28/42) was reclassified as “high” risk of bias when our judgments were
based on full clinical study reports. Limits of our study were our relative inexperience in
dealing with large information sets, sometimes subjective bias judgments, and focus on
industry trials. Comparison with journal publications was not possible because of the low
number of trials published.

Conclusions

We found that as information increased in the document, this increased our assessment of
bias. This may mean risk of bias has been insufficiently assessed in Cochrane reviews
based on journal publications.

Strengths and limitations of this study
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Introduction

The risk of bias tool in Cochrane reviews of randomized trials is routinely used to assess
essential items pertaining to validity of trial design such as random sequence generation,
allocation concealment, attrition and performance biases. There are six standard bias
elements, each rated as either at "high", "low", or "unclear" risk of bias.

As Cochrane reviews are typically based on synthesizing studies based on reports
published in the scientific literature, the risk of bias tool is traditionally applied to journal
publications. To our knowledge, the ways in which risk of bias judgments change when
they are based on more detailed reports of trials, such as those contained in clinical study
reports, has not been previously investigated.

Clinical study reports are considered the most exhaustive summaries of randomized
controlled trials of pharmaceuticals. Clinical study reports are highly structured and
detailed documents that follow an outline format agreed between regulators and
manufacturers in 1995 described in the ICH E3 document.[1,2] Recent transparency
policies adopted by the European Medicines Agency,[3] as well as announcements by
some pharmaceutical companies to make clinical study reports more readily available [4,5]
suggest that clinical study reports may increasingly be incorporated into systematic
reviews and other forms of evidence synthesis.

Although there is some variation in the structure and content of clinical study reports, they
are usually composed of a core report of the trial and appendices. A core report (sections
1-15 of the ICH E3 document) is structured in Introduction, Methods Results And
Discussion (IMRAD) style. The numerous appendices (section 16 of ICH E3) contain
important supplementary data needed to understand and interpret the trial, its context and
history.[1,2] These appendices include such documents as the trial protocol, protocol
amendments, statistical analysis plan, blank case report forms, certificates of analysis,
randomization lists, and consent forms. For the purposes of this paper the core report plus
all its appendices will be known as the full clinical study report. (See Appendix 1 for the
table of contents of a typical oseltamivir clinical study report and
http://dx.doi.org/10.5061/dryad.77471 for free download of all the clinical study reports
used in our review and featured in this paper. The core report was known as Module 1 in
oseltamivir clinical study reports, and appendices were found in Modules 2-5.) Core
reports and full clinical study reports theoretically can help reduce uncertainty in judging
risk of bias.

In 2012, we published an update of our Cochrane review of neuraminidase inhibitors which
included a total of 32 oseltamivir trials.[6] Unlike most Cochrane reviews, this review was
based only on core reports, [6] and risk of bias assessments were therefore based on
each core report. Subsequently in 2013, we obtained full clinical study reports from
Roche, and as part of a further systematic review update, carried out new risk of bias
assessments of the same trials based on the full clinical study reports.

Our overall aim was to investigate whether the level of detail contained in reports of trials
affects judgments about risk of bias. We planned to achieve this by comparing documents

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 4 of 55

'saiIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloaloid

* Jooyoasaboysnwseiq
V11-739 1wswuredsd 1e 520z ‘2T Ae uo jwod fwg-uadolwgy/:dny woly papeojumoq +T0Z J1oqwaldas O€ Uo £62500-7T0Z-uadolwa/9eTT 0T Se paysiignd 1si1) :uado rINg


http://bmjopen.bmj.com/

Page 5 of 55 BMJ Open

vs)

L Z
2 o
3 111 which contain increasingly detailed information on each trial included in our review, namely E
4 112  journal publications, core reports, and full clinical study reports. As well as using the _::
2 113  standard Cochrane risk of bias tool, we developed an additional list of study elements we ‘é’*
7 114  wanted to extract in order to allow improved assessments of each trial’s design and S
8 115 conduct and facilitate the organization of large quantities of information now available to o
9 116 us. 2
10 - B
g 117  In this report we describe our use of these tools to address three specific questions: % §
Q

ﬁ’f 118 1. Do core reports change the risk of bias evaluation compared to published papers? § §
15 119 2. Do full clinical study reports change the risk of bias evaluation compared to core = %
16 120 reports? 2 g
g 121 3. Do full clinical study reports change the risk of bias evaluation compared to & %
19 122 published papers? ; E
O o

3(1) 123 Methods s R
5 W

2;2», 124  Ten core reports (M76001; NV16871; WV15670; WV15671; WV15707; WV15730; ‘2« i
24 125  WV15759/WV15871; WV15799; WV15812/WV15872; WV15819/WV15876/WV15978) é o
25 126  were received in PDF files from Roche and EMA by 12 April 2011 (the date of time-lock for 2 2
26 127  our 2012 Cochrane review).[6] The reporting of more than one trial in the same clinical @mg
217 128  study report was justified by Roche as a consequence of lower than expected participant RS
gg 129 recruitment due to low influenza circulation and consequently a need to pool studies. gé é
130 oGR

32 131 The current Cochrane risk of bias tool consists of six domains, each may have more than %g;
32 132  one source of bias application, depending on the subject matter.[7] Our applications were §§ g
33 133 as follows: selection bias (random sequence generation and allocation concealment), a3
34 134  performance bias (blinding of participants and personnel — all outcomes), detection bias §9§
35 135 (blinding of outcome assessment - all outcomes), attrition bias (influenza symptoms, g o
36 136  complications and harms outcome data), reporting bias (selective reporting) and other 5 o
g; 137 bias. The identification of sources of other bias was left at the reviewers’ discretion. i g
138 = ©

zg 139 Risk of bias assessments were performed following Cochrane methods [7] and published % §
41 140 in 2012.[6] In that review, risk of bias was assessed by an external reviewer on the basis 3 T
42 141 of data extracted from core reports. g E
43 e o
44 142 After 12" April 2011, we obtained the appendices of the clinical study reports included in g: %
jg 143  our review. For most clinical study reports we requested, EMA had the protocol, protocol g %
47 144  amendments, statistical analysis plan, blank case report forms, and other appendices 8 ¢
48 145  contained in what Roche terms the second “module” of a full clinical study report (see g =
49 146 Appendix 1). However EMA did not possess—and therefore could not provide us with—full 8 =
22 147  clinical study reports with the exception of trial WP16263.[8] For approximately three years & ;
52 148 Roche had repeatedly refused our requests for full clinical study reports.[9] N
)

gj 149 In April 2013 in the course of carrying out these new extractions, Roche changed its policy 9
55 150 on access to data and pledged to share with us 77 full clinical study reports ;
g? 151  (www.bmj.com/tamiflu/roche). Fifteen clinical study reports containing 20 trials were §
58 152 included in the analysis of our current review.[10] As we were already in possession of 5
59 153  core reports and appendices such as the protocol and statistical analysis plan for the 14 \
60 :
>
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trials in this analysis, the additional data for other clinical study reports provided by Roche
does not concern this paper. In the clinical study reports Roche redacted information that
they judged to be of “legitimate commercial interest” or present a risk of trial participant re-
identification. The redactions did not impede our analyses of risk of bias.

Based on our growing familiarity with clinical study reports, we designed and piloted a
data extraction sheet to record how our understanding of the trials changed in light of
availability of the additional appendices. We realized that in addition to the standard
Cochrane risk of bias elements, we needed to organize the abundant material at our
disposal and re-construct a timeline of the trials. We used the Cochrane risk of bias tool [7]
to appraise clinical study reports and a data extraction sheet for recording information
relevant to this appraisal. We added the following elements to our extraction sheets: date
of participant enrollment, unblinding of the trial, protocol for which we had the full text,
protocol amendments, statistical analysis plan for which we have the full text (and its
amendments), patient consent form, randomization list, and certificate of analysis.
Timeline reconstruction allowed us to conceptualise the design and conduct of the trials
and appreciate their role in the trial programme with their strengths and limitations. In
addition following a timeline allows a judgment to be made on the integrity and temporal
sequence of the documents. The finalized extraction sheet is in Appendix 2.

Based on access to full clinical study reports, we carried out our final assessment of risk of
bias. These were carried out by a single reviewer, checked by a second with final
consensus reached through a face-to-face discussion among the entire group.

Because with full clinical study reports there should be no ambiguity, we only allowed "low'
or "high" risk of bias judgments (i.e. no “unclear”). We adopted the position that, unlike a
publication which may have page limits, there was no reason a full clinical study report
should be missing details necessary for a third party to judge risk of bias. Therefore, when
information that would have otherwise allowed us to judge a risk of bias as either "low" or
"high" was missing, this would automatically be categorized as “high” risk of bias. This
decision to eliminate the “unclear” option when assessing full clinical study reports was
made following an initial assessment of the trials, which included “unclear” judgments.
Based on earlier peer-review of this paper which suggested we analyze the data had we
kept the “unclear” category, we also carried out this post-hoc analysis.

To allow for a comparison of risk of bias judgments based on published reports of trials
and risk of bias judgments based on clinical study reports (either core reports alone or full
clinical study reports), we used our previous risk of bias judgments for the same trials in
the relevant Cochrane reviews that had been based on publications.[11,12]

The extraction and adjudication methods used were the same as those used in our
subsequent unified Cochrane review.[6] We used descriptive methods to answer our three
questions without the need for formal statistical analysis.

Ethics approval and patient consent were not necessary for this study.

Results
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195 We could only compare risk of bias assessments between core reports and full clinical
196  study reports for the following 14 trials (reported in 10 clinical study reports): M76001;
197  NV16871; WV15670; WV125671; WV15707; WV15730; WV15759/WV15871; WV15799;
198 WV15812/WV15872; WV15819/WV15876/WV15978 (Figure 1 and Table 1).

©CoO~NOUITA,WNPE

199  We could not carry out a comparison of risk of bias judgments of journal publications with
10 200 core reports or full clinical study reports, because our assessments were largely based on
1 201  secondary publications (notably, the Kaiser et al pooled analysis of ten trials, eight of

13 202  which were unpublished[13]) rather than primary publications of the trials, and also utilized
14 203 an outdated risk of bias tool. There were therefore too few studies (3) for which we had
15 204  distinct risk of bias judgments of primary journal publications (many studies for which we

i? 205 have clinical study reports were and remain unpublished, for example 8 of the 13 trials in
18 206 adults). In addition, the current Cochrane risk of bias tool was introduced after the

19 207  production of our review of published articles, making the comparison, had we had the
3(1) 208 data to undertake it, more difficult to interpret and possibly unfair.

gg 209 For the comparison of core and full clinical study reports, Table 2 shows that no previous

24 210 assessment of “high” risk of bias was reclassified as “low” or “unclear” in the presence of
25 211 more detailed information. Previous assessments of “low” risk of bias were not
26 212 uncommonly reclassified as “high” bias in the subsequent assessment. While our
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% 213  assessments based on core reports were mostly classified as “low risk of bias” they were §

29 214  reclassified in the opposite direction as “high” risk of bias when our judgments were based 2

32 215  on full clinical study reports (Table 2). é
[¢]

32 216 A spreadsheet recording all individual risk of bias judgments is available on line, see §

gi 217  supplemental file 1. 3

gg 218 Had we kept the “unclear” risk of bias judgment option when assessing full clinical study

37 219 reports [10] we would have had 64 “unclear” judgments (see sensitivity analysis in Table

gg 220  3). The breakdown of these 64 into the various attributes is:

40 221 e Attrition bias: symptoms (10); complications (9); safety (15). These were unclear

j; 222 because we do not know the impact of missing symptoms data, the reports

43 223 contained unclear definitions for secondary complications of influenza, and a

44 224 seemingly problematic decision tool for the alternative designation of events as

jg 225 either complications or harms, which we called “compliharms” in our Cochrane

47 226 review.

48 227 e Other bias (13) — these are unclear due to the unknown effect of the dehydrocholic

49 228 acid included in the placebo but not included in the active treatment

22 229 e Performance bias (6) — these are unclear due to missing certificates of analysis

52 230 describing the placebo appearance

53 231 e Selection bias (10) — these are unclear due to the missing or unclear randomisation

gg 232 lists meaning we cannot confirm random sequence generation

56 233 e Detection bias (1) — unclear due to unknown impact of different coloured placebo

g; 234 caps on outcome assessment

59

60
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See Tables 3 and 4. Twenty nine percent of previously certain judgments (i.e. “high” or
“low” risk of bias) based on core reports became “unclear” with full clinical study reports.

An example of the kind of detail available in full clinical study reports and the importance of
the trial timeline in assessing presence of bias, is the observation that of the clinical study
reports for the 14 trials, only 1 contained a protocol which predated the beginning of
participant enrolment, only 2 had statistical analysis plans which clearly predated
participants enrolment and 3 had clearly dated protocol amendments. No clinical study
report reported a clear date of unblinding. Completed extraction sheets with risk of bias
comparisons and rationales are available on request from the corresponding author.

Discussion

We used the Cochrane six-item risk of bias instrument to assess bias from two different
levels of detail of trial reports. Because of unrestricted access to full clinical study reports,
we took the view that all information needed to judge risk of bias for each of the six
domains of the Cochrane risk of bias should be present. When the information was not
available, we judged the corresponding risk of bias element as being “high”. Therefore the
availability of full clinical study reports decreased the uncertainty and allowed clearer
judgments to be made. Risk of bias previously assessed as “unclear” based on core
reports became a more certain "low" or "high" risk of bias.. When the information was not
available, our judgments changed because we found gaps in the availability of information
and inconsistent information. Whether the full study reports represent an exhaustive and
coherent source of trial narrative and data remains unclear.

Throughout our study we were assessing two different types of material within the clinical
study reports: those that were created or written prior to patient enroliment (e.g. trial
protocols), and those written after (e.g. core reports).

This approach is not possible when assessing trials reported in journal publications, in
which articles necessarily reflect post hoc reporting with a far more sparse level of detail.
We suggest that when bias is so limiting as to make meta-analysis results unreliable, it
either should not be done or a prominent explanation of its clear limitations should be
included alongside the meta-analysis. We found the Cochrane risk of bias tool to be
difficult to apply to clinical study reports. We think this is not because the tool was
constructed to assess journal publications but as with all list-like instruments its use lends
itself to a check-list approach (in which each design item is sought and, if found, eliminated
from the bias equation rather than with thought and consideration). Similarly, the extraction
sheet we assembled needs to be applied with thought and consideration — an approach
that does not lend itself to reviewing under time pressure. However more focus should be
devoted to bias itself and its effects rather than theoretical risk of bias. Many of the
variables we found to be important when assessing the trial (e.g. date of trial protocol, date
of unblinding, date of participant enroliment) are simply not captured in the risk of bias tool
when used in a routine way or to review publications. We were also often unsure how to
judge the risk of bias when bias itself can actually or potentially be measured with
reviewers’ access to full clinical study reports and individual participant data. If, for
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1

2

3 276  example, the original trial protocol is available, one can judge whether reporting bias

4 277 occurred. Reviewers need not guess at bias (i.e. make a judgment of “risk”) but can judge
2 278 Dbias directly. However even with individual participant data, some forms of bias, such as

7 279  attrition bias, may still be difficult to quantify, and one can only judge the risk (i.e. potential)
8 280 of bias. Therefore access to detailed information and participant level data sometimes

20 281  found in full clinical study reports, provides an opportunity to consider both actual as well
11 282  as risk of biases.

ig 283 Box 1 shows examples of the types of information found in clinical study reports that led to

14 284  risk of bias assessment changes. While the judgments of “low” or “high” risk of bias may
15 285 imply certainty, particularly when based on the reading of a full clinical study report, we

i? 286 found ourselves often in lengthy debate and discussion over the proper level of risk of bias
18 287  before arriving at a consensus. We found the risk of bias judgments themselves to carry a
19 288 high level of subjectivity, in which different judgments can be justified in different ways.

3(1) 289 The real strength of the risk of bias tool appears not to be in the final judgments it enables,
29 290 but rather in the process it helps facilitate: critical assessment of a clinical trial.

23

24 291  Another aspect to emerge is that tools based on publications are designed to detect
25 292  presence, absence or uncertainty regarding elements in a very restricted number of places
26 293 in the text. The availability of full clinical study reports allows reviewers to follow

% 294  consistency across chapters and appendices, creating a need for far more interaction with 5
29 295 the text. An example of this active engagement is the cross-checking of active principle g
30 296 and placebo batches used across trials and their connection with a visual description of 3
g; 297 their properties such as color in a certificate of analysis. For example, once the presence g
33 298 of a differently colored placebo capsule cap in trial WP16263 was identified through the s
34 299 clinical study report’s certificate of analysis, its potential impact on blinding was captured in 9
35 300 the Cochrane instrument. The interpretation of such a finding is difficult, as the colors of

g? 301  the active principle and placebo capsule caps are close (ivory and light yellow). However

38 302 publication-based or core report only based assessments would not have identified the

39 303 potential differences in color as the descriptions are simply given as “placebo” [14] and
40 304 “matching placebo” [15] respectively. Reviewing complete clinical study reports and our
42 305 assessment of bias was very time consuming, necessitating prolonged exchanges

43 306 including a face-to face meeting given the novelty of what we were doing. This activity
44 307  though was not as difficult or as time consuming as the reconstruction of trial evidence

jg 308 programmes for oseltamivir, an activity which necessitated a whole time equivalent

47 309 researcher for 6 months. However because of the threat of reporting bias we can think of
48 310 no alternative to the use of full clinical study reports.

49

30 311 The main limitation of our study is our relative inexperience in dealing with large quantities
o1 312  of information and our lack of familiarity with certain trial documents such as randomization
53 313  lists. Randomization lists appeared to be of two types. The first was a pre-randomization
54 314  list of random codes with which participants’ IDs cannot be matched with the participant

55 315  IDs used within other sections of the clinical study report. The second was a post-hoc

316  randomization list to which individual participants can be matched but the original

58 317  generated codes are not shown. In both cases the truly random generation of the

59 318 sequence could not be properly assessed because either the original codes are not

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold
V171-Z39 uawiedsq ¥e G20z ‘2T AelN uo /wod fwg uadolway/:dny woly papeojumoq 'vT0z 12qwaidss 0g U0 £62S00-7T0Z-uadolwa/9eTT 0T Se paysiignd isiy :uado rINg

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

319
320
321

322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337

338

339
340

341
342
343
344
345
346
347

348
349

350

351
352
353
354
355

356

BMJ Open

provided or original codes cannot be matched to patients. Another limitation of our study is
the instrument we have developed is for using with clinical study reports, and may not
apply to non-industry trials (which may not have a clinical study report).

The background to our use of clinical study reports was our mistrust of journal publications
of oseltamivir trials. Many trials were unpublished, and of those published, we found and
documented examples of reporting bias. At least one trial publication was drafted by an
unnamed medical writer. As evidence of reporting bias in industry trial publication mounts,
[8,16—21] we believe Cochrane reviews should increasingly rely on clinical study reports
as the basic unit of analysis. Sponsors and researchers both have a responsibility to make
all efforts to make full clinical study reports publicly available. The systematic evaluation of
bias or risk of bias remains an essential aspect of evidence synthesis, as it forces
reviewers to critically examine trials. However, the current Cochrane risk of bias tool does
not sufficiently identify possible faults with study design nor does it help to organize and
check coherence of large amounts of information that are found in clinical study reports.
Our experience suggests that more detailed extraction sheets that prompt reviewers to
consider additional aspects of study may be needed. Until a more appropriate guide is
developed, we offer our custom extraction sheets to Cochrane reviewers and others
interested in assessing risk of bias using clinical study reports and encourage further
development.
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Box 1: Examples of risk of bias assessment changes and other concerns

In trial WV 15708, the risk of bias related to allocation concealment went from
“Unclear” based on core reports to “High” risk of bias based on full clinical study
reports because the full clinical study report did not report sufficient details about
the method of allocation concealment.

In trial WV15707, the risk of bias related to random sequence generation went from
“Unclear” based on core reports to “High” risk of bias based on full clinical study
reports because a full description of the randomization procedure was not provided.
Prophylaxis trials WV15673 and WV 15697 are described as "identical" but this
could not be verified as we only had one protocol (and the protocol we did have was
dated after study completion). In addition, the placebo event rates for influenza
infection were very different between the two trials and their pooling, combined with
the redaction of center numbers, preventing from being individually added to a
meta-analysis. Therefore our assessment of the "Other" risk of bias item changed
from "unclear" based on core reports to "high" based on full clinical study reports.

In the treatment trials WV15819, WV15876, and WV 15978, it was difficult to
reconcile the total number of hospitalizations despite access to the full clinical study
reports. One patient in the placebo arm who was hospitalized according to serious
adverse event narratives does not appear in the hospitalizations table and for a
separate placebo patient that is listed in the serious adverse event narratives, no
hospitalization is described in this narrative but the same patient was hospitalized
according to the hospitalizations table. It was therefore unclear how many
hospitalizations occurred in the trial, to whom and why.

In prophylaxis trials WV15673 and WV 15697, bias was assessed as low for
selective reporting because the intention-to-treat population was described and
reported in a table. However when the full clinical study report became available we
realised that the original protocol was missing.
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Abstract
Words: 280
Background

The Cochrane risk of bias tool is a prominent instrument used to evaluate potential biases
in clinical trials. In three updates of our Cochrane review on neuraminidase inhibitors, we
assessed risk of bias on the same trials using different levels of detail: the trials in journal
publications, in core reports, and in full clinical study reports. Here we analyze whether
progressively greater amounts of information and detail in full clinical study reports
(including trial protocols, statistical analysis plans, certificates of analyses, individual
participant data listings and randomization lists) affected our risk of bias assessments.

Methods and Findings

We used the Cochrane risk of bias tool to assess and compare risk of bias in 14
oseltamivir trials (reported in 10 clinical study reports) obtained from the European
Medicines Agency (EMA) and the manufacturer, Roche. With more detailed information,
reported in clinical study reports, no previous assessment of “high” risk of bias was
reclassified as “low” or “unclear” in the main analysis, and over half (55%, 34/62) of
previous assessments of “low” risk of bias were reclassified as “high”. Most “unclear” risk
of bias (67%, or 28/42) was reclassified as “high” risk of bias when our judgments were
based on full clinical study reports. Limits of our study were our relative inexperience in
dealing with large information sets, sometimes subjective bias judgments, and focus on
industry trials. Comparison with journal publications was not possible because of the low
number of trials published.

Conclusions

We found that as information increased in the document, this increased our assessment of
bias. This may mean risk of bias has been insufficiently reperted-assessed in other
Cochrane reviews assessments-limited-to-based on published-researchjournal

publications.

Strengths and limitations of this study
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The availability of full clinical study reports decreased the uncertainty of bias
judgments and allowed clearer judgments to be made

The availability of full clinical study reports allows reviewers to follow consistency
across chapters and appendices, creating a need for far more interaction with the
text

Our relative inexperience in dealing with large quantities of information and our lack
of familiarity with certain trial documents may limit our ability to assess risk of bias in
clinical study reports

The current Cochrane risk of bias tool is not adequate for the task as it does not
reliably identify all types of important biases nor does it organize and check
coherence of large amounts of information. This may have impacted our findings
The custom data extraction sheet we have developed is for use with clinical study
reports, and may not apply to non-industry trials where clinical study reports usually
do not exist
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Introduction

The risk of bias tool in Cochrane reviews of randomized trials is routinely used to assess
essential items pertaining to validity of trial design such as random sequence generation,
allocation concealment, attrition and performance biases. There are six standard bias
elements, each rated as either at "high", "low", or "unclear" risk of bias.

As Cochrane reviews are typically based on synthesizing studies based on reports
published in the scientific literature, the risk of bias tool is traditionally applied to journal
publications. To our knowledge, the ways in which risk of bias judgments change when
they are based on more detailed reports of trials, such as those contained in clinical study
reports, has not been previously investigated.

Clinical study reports are considered the most exhaustive summaries of randomized
controlled trials of pharmaceuticals. Clinical study reports are highly structured and
detailed documents that follow an outline format agreed between regulators and
manufacturers in 1995 described in the ICH E3 document.[1,2] Recent transparency
policies adopted by the European Medicines Agency,[3] as well as announcements by
some pharmaceutical companies to make clinical study reports more readily available [4,5]
suggest that clinical study reports may increasingly be incorporated into systematic
reviews and other forms of evidence synthesis.

Although there is some variation in the structure and content of clinical study reports, they
are usually composed of a core report of the trial and appendices. A core report (sections
1-15 of the ICH E3 document) is structured in Introduction, Methods Results And
Discussion (IMRAD) style. The numerous appendices (section 16 of ICH E3) contain
important supplementary data needed to understand and interpret the trial, its context and
history.[1,2] These appendices include such documents as the trial protocol, protocol
amendments, statistical analysis plan, blank case report forms, certificates of analysis,
randomization lists, and consent forms. For the purposes of this paper the core report plus
all its appendices will be known as the full clinical study report. (See Appendix 1 for the
table of contents of a typical oseltamivir clinical study report and

used in our review and featured in this paper. The core report was known as Module 1 in
oseltamivir clinical study reports, and appendices were found in Modules 2-5.) Core
reports and full clinical study reports theoretically can help reduce uncertainty in judging
risk of bias.

In 2012, we published an update of our Cochrane review of neuraminidase inhibitors which
included a total of 32 oseltamivir trials.[6] Unlike most Cochrane reviews, this review was
based only on core reports, [6] and risk of bias assessments were therefore based on
each core report. Subsequently in 2013, we obtained full clinical study reports from
Roche, and as part of a further systematic review update, carried out new risk of bias
assessments of the same trials based on the full clinical study reports.

Our overall aim was to investigate whether the level of detail contained in reports of trials
affects judgments about risk of bias. We planned to achieve this by comparing documents
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which contain increasingly detailed information on each trial included in our review, namely
journal publications, core reports, and full clinical study reports. As well as using the
standard Cochrane risk of bias tool, we developed an additional list of study elements we
wanted to extract in order to allow improved assessments of each trial’s design and
conduct and facilitate the organization of large quantities of information now available to
us.

In this report we describe our use of these tools to address three specific questions:

1. Do core reports change the risk of bias evaluation compared to published papers?

2. Do full clinical study reports change the risk of bias evaluation compared to core
reports?

3. Do full clinical study reports change the risk of bias evaluation compared to
published papers?

Methods

Ten core reports (M76001; NV16871; WV15670; WV15671; WV15707; WV15730;
WV15759/WV15871; WV15799; WV15812/WV15872; WV15819/WV15876/WV15978)
were received in PDF files from Roche and EMA by 12 April 2011 (the date of time-lock for
our 2012 Cochrane review).[6] The reporting of more than one trial in the same clinical
study report was justified by Roche as a consequence of lower than expected participant
recruitment due to low influenza circulation and consequently a need to pool studies.

The current Cochrane risk of bias tool consists of six domains, each may have more than
one source of bias application, depending on the subject matter.[7] Our applications were
as follows: selection bias (random sequence generation and allocation concealment),
performance bias (blinding of participants and personnel — all outcomes), detection bias
(blinding of outcome assessment - all outcomes), attrition bias (influenza symptoms,
complications and harms outcome data), reporting bias (selective reporting) and other
bias. The identification of sources of other bias was left at the reviewers’ discretion.

Risk of bias assessments were performed following Cochrane methods [7] and published
in 2012.[6] In that review, risk of bias was assessed by an external reviewer on the basis
of data extracted from core reports.

After 12" April 2011, we obtained the appendices of the clinical study reports included in
our review. For most clinical study reports we requested, EMA had the protocol, protocol
amendments, statistical analysis plan, blank case report forms, and other appendices
contained in what Roche terms the second “module” of a full clinical study report (see
Appendix 1). However EMA did not possess—and therefore could not provide us with—full
clinical study reports with the exception of trial WP16263.[8] For approximately three years
Roche had repeatedly refused our requests for full clinical study reports.[9]

In April 2013 in the course of carrying out these new extractions, Roche changed its policy
on access to data and pledged to share with us 77 full clinical study reports
(www.bmj.com/tamiflu/roche). Fifteen clinical study reports containing 20 trials were
included in the analysis of our current review.[10] As we were already in possession of
core reports and appendices such as the protocol and statistical analysis plan for the 14
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trials in this analysis, the additional data for other clinical study reports provided by Roche
does not concern this paper. In the clinical study reports Roche redacted information that
they judged to be of “legitimate commercial interest” or present a risk of trial participant re-
identification. The redactions did not impede our analyses of risk of bias.

Based on our growing familiarity with clinical study reports, we designed and piloted a
data extraction sheet to record how our understanding of the trials changed in light of
availability of the additional appendices. We realized that in addition to the standard
Cochrane risk of bias elements, we needed to organize the abundant material at our
disposal and re-construct a timeline of the trials. We used the Cochrane risk of bias tool [7]
to appraise clinical study reports and a data extraction sheet for recording information
relevant to this appraisal. We added the following elements to our extraction sheets: date
of participant enroliment, unblinding of the trial, protocol for which we had the full text,
protocol amendments, statistical analysis plan for which we have the full text (and its
amendments), patient consent form, randomization list, and certificate of analysis.
Timeline reconstruction allowed us to conceptualise the design and conduct of the trials
and appreciate their role in the trial programme with their strengths and limitations. In
addition following a timeline allows a judgment to be made on the integrity and temporal
sequence of the documents. The finalized extraction sheet is in Appendix 2.

Based on access to full clinical study reports, we carried out our final assessment of risk of
bias. These were carried out by a single reviewer, checked by a second with final
consensus reached through a face-to-face discussion among the entire group.

Because with full clinical study reports there should be no ambiguity, we only allowed "low
or "high" risk of bias judgments (i.e. no “unclear”). We adopted the position that, unlike a
publication which may have page limits, there was no reason a full clinical study report
should be missing details necessary for a third party to judge risk of bias. Therefore, when
information that would have otherwise allowed us to judge a risk of bias as either "low" or
"high" was missing, this would automatically be categorized as “high” risk of bias. This
decision to eliminate the “unclear” option when assessing full clinical study reports was
made following an initial assessment of the trials, which included “unclear” judgments.
Based on earlier peer-review of this paper which suggested we analyze the data had we
kept the “unclear” category, we also carried out this post-hoc analysis.

To allow for a comparison of risk of bias judgments based on published reports of trials
and risk of bias judgments based on clinical study reports (either core reports alone or full
clinical study reports), we used our previous risk of bias judgments for the same ftrials in
the relevant Cochrane reviews that had been based on publications.[11,12]

The extraction and adjudication methods used were the same as those used in our
subsequent unified Cochrane review.[6] We used descriptive methods to answer our three
questions without the need for formal statistical analysis.

Ethics approval and patient consent were not necessary for this study.

Results
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We could only compare risk of bias assessments between core reports and full clinical
study reports for the following 14 trials (reported in 10 clinical study reports): M76001;
NV16871; WV15670; WV15671; WV15707; WV15730; WV15759/WV15871; WV15799;
WV15812/WV15872; WV15819/WV15876/WV 15978 (Figure 1 and Table 1).

We could not carry out a comparison of risk of bias judgments of journal publications with
core reports or full clinical study reports, because our assessments were largely based on
secondary publications (notably, the Kaiser et al pooled analysis of ten trials, eight of
which were unpublished[13]) rather than primary publications of the trials, and also utilized
an outdated risk of bias tool. There were therefore too few studies_(3) for which we had
distinct risk of bias judgments of primary journal publications (many studies for which we
have clinical study reports were and remain unpublished, for example 8 of the 13 trials in
adults). In addition, the current Cochrane risk of bias tool was introduced after the
production of our review of published articles, making the comparison, had we had the
data to undertake it, more difficult to interpret and possibly unfair.

For the comparison of core and full clinical study reports, Table 2 shows that no previous
assessment of “high” risk of bias was reclassified as “low” or “unclear” in the presence of
more detailed information. Previous assessments of “low” risk of bias were not
uncommonly reclassified as “high” bias in the subsequent assessment. While our
assessments based on core reports were mostly classified as “low risk of bias” they were
reclassified in the opposite direction as “high” risk of bias when our judgments were based
on full clinical study reports (Table 2).

A spreadsheet recording all individual risk of bias judgments is available ir-an online, see
supplementalry file 1.

Had we kept the “unclear” risk of bias judgment option when assessing full clinical study
reports [10] we would have had 64 “unclear” judgments (see sensitivity analysis in Table
3). The breakdown of these 64 into the various attributes is:

e Attrition bias: symptoms (10); complications (9); safety (15). These were unclear
because we do not know the impact of missing symptoms data, the reports
contained unclear definitions for secondary complications of influenza, and a
seemingly problematic decision tool for the alternative designation of events as
either complications or harms, which we called “compliharms” in our Cochrane
review.

e Other bias (13) — these are unclear due to the unknown effect of the dehydrocholic
acid included in the placebo but not included in the active treatment

e Performance bias (6) — these are unclear due to missing certificates of analysis
describing the placebo appearance

e Selection bias (10) — these are unclear due to the missing or unclear randomisation
lists meaning we cannot confirm random sequence generation

e Detection bias (1) — unclear due to unknown impact of different coloured placebo
caps on outcome assessment
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See Tables 3 and 4. Twenty nine percent of previously certain judgments (i.e. “high” or
“low” risk of bias) based on core reports became “unclear” with full clinical study reports.

An example of the kind of detail available in full clinical study reports and the importance of
the trial timeline in assessing presence of bias, is the observation that of the clinical study
reports for the 14 trials, only 1 contained a protocol which predated the beginning of
participant enrolment, only 2 had statistical analysis plans which clearly predated
participants enrolment and 3 had clearly dated protocol amendments. No clinical study
report reported a clear date of unblinding. Completed extraction sheets with risk of bias
comparisons and rationales are available on request from the corresponding author.

Discussion

We used the Cochrane six-item risk of bias instrument to assess bias from two different
levels of detail of trial reports. Because of unrestricted access to full clinical study reports,
we took the view that all information needed to judge risk of bias for each of the six
domains of the Cochrane risk of bias should be present. When the information was not
available, we judged the corresponding risk of bias element as being “high”. Therefore the
availability of full clinical study reports decreased the uncertainty and allowed clearer
judgments to be made. Risk of bias previously assessed as “unclear” based on core
reports became a more certain "low" or "high" risk of bias.. When the information was not
available, our judgments changed because we found gaps in the availability of information
and inconsistent information. Whether the full study reports represent an exhaustive and
coherent source of trial narrative and data remains unclear.

Throughout our study we were assessing two different types of material within the clinical
study reports: those that were created or written prior to patient enrollment (e.g. trial
protocols), and those written after (e.g. core reports).

This approach is not possible when assessing trials reported in journal publications, in
which articles necessarily reflect post hoc reporting with a far more sparse level of detail.
We suggest that when bias is so limiting as to make meta-analysis results unreliable, it
either should not be done or a prominent explanation of its clear limitations should be
included alongside the meta-analysis. We found the Cochrane risk of bias tool to be
difficult to apply to clinical study reports. We think this is not because the tool was
constructed to assess journal publications but as with all list-like instruments its use lends
itself to a check-list approach (in which each design item is sought and, if found, eliminated
from the bias equation rather than with thought and consideration). Similarly, the extraction
sheet we assembled needs to be applied with thought and consideration — an approach
that does not lend itself to reviewing under time pressure. However more focus should be
devoted to bias itself and its effects rather than theoretical risk of bias. Many of the
variables we found to be important when assessing the trial (e.g. date of trial protocol, date
of unblinding, date of participant enroliment) are simply not captured in the risk of bias tool
when used in a routine way or to review publications. We were also often unsure how to
judge the risk of bias when bias itself can actually or potentially be measured with
reviewers’ access to full clinical study reports and individual participant data. If, for
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example, the original trial protocol is available, one can judge whether reporting bias
occurred. Reviewers need not guess at bias (i.e. make a judgment of “risk”) but can judge
bias directly. However even with individual participant data, some forms of bias, such as
attrition bias, may still be difficult to quantify, and one can only judge the risk (i.e. potential)
of bias. Therefore access to detailed information and participant level data sometimes
found in full clinical study reports, provides an opportunity to consider both actual as well
as risk of biases.

Box 1 shows examples of the types of information found in clinical study reports that led to
risk of bias assessment changes. While the judgments of “low” or “high” risk of bias may
imply certainty, particularly when based on the reading of a full clinical study report, we
found ourselves often in lengthy debate and discussion over the proper level of risk of bias
before arriving at a consensus. We found the risk of bias judgments themselves to carry a
high level of subjectivity, in which different judgments can be justified in different ways.
The real strength of the risk of bias tool appears not to be in the final judgments it enables,
but rather in the process it helps facilitate: critical assessment of a clinical trial.

Another aspect to emerge is that tools based on publications are designed to detect
presence, absence or uncertainty regarding elements in a very restricted number of places
in the text. The availability of full clinical study reports allows reviewers to follow
consistency across chapters and appendices, creating a need for far more interaction with
the text. An example of this active engagement is the cross-checking of active principle
and placebo batches used across trials and their connection with a visual description of
their properties such as color in a certificate of analysis. For example, once the presence
of a differently colored placebo capsule cap in trial WP16263 was identified through the
clinical study report’s certificate of analysis, its potential impact on blinding was captured in
the Cochrane instrument. The interpretation of such a finding is difficult, as the colors of
the active principle and placebo capsule caps are close (ivory and light yellow). However
publication-based or core report only based assessments would not have identified the
potential differences in color as the descriptions are simply given as “placebo” [14] and
“matching placebo” [15] respectively. Reviewing complete clinical study reports and our
assessment of bias was very time consuming, necessitating prolonged exchanges
including a face-to face meeting given the novelty of what we were doing. This activity
though was not as difficult or as time consuming as the reconstruction of trial evidence
programmes for oseltamivir, an activity which necessitated a whole time equivalent
researcher for 6 months. However because of the threat of reporting bias we can think of
no alternative to the use of full clinical study reports.

The main limitation of our study is our relative inexperience in dealing with large quantities
of information and our lack of familiarity with certain trial documents such as randomization
lists. Randomization lists appeared to be of two types. The first was a pre-randomization
list of random codes with which participants’ IDs cannot be matched with the participant
IDs used within other sections of the clinical study report.- The second was a post-hoc
randomization list to which individual participants can be matched but the original
generated codes are not shown. In both cases the truly random generation of the
sequence could not be properly assessed because either the original codes are not
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7320 provided or original codes cannot be matched to patients. Another limitation of our study is =
8321 the instrument we have developed is for using with clinical study reports, and may not <
26322 apply to non-industry trials (which may not have a clinical study report). :-;-
(7]

1B23 | The background to our use of clinical study reports was our mistrust of journal publications é-? 5
12324 | of trials-of oseltamivir researchtrials. Many trials were unpublished, and of those published, KD ',::
1325 | These-we had-found and documented examples of reporting bias. At least one trial g 8
14326 publication was drafted by an unnamed medical writerto-be-both-incompleteghost-written = g
1%27 er-simply-invisible-. As evidence of reporting bias in industry trial publication mounts, = g
13’128 [8,16—21] we believe Cochrane reviews should increasingly rely on clinical study reports g $
18329 as the basic unit of analysis. Equally sSponsors and researchers both have a responsibility «:':T >
1930 | to sheuld-make all efforts to make full clinical study reports publicly available. The = kK
2331  systematic evaluation of bias or risk of bias remains an essential aspect of evidence a §
2832 synthesis, as it forces reviewers to critically examine trials. However, the current Cochrane s D
2333 | risk of bias tool does not sufficiently identify possible faults with study design- nor does it g ‘5’
2334 help to organize and check coherence of large amounts of information that are found in g ::
2835 clinical study reports. Our experience suggests that more detailed extraction sheets that e 8
29336  prompt reviewers to consider additional aspects of study may be needed. Until a more o0
2637 appropriate guide is developed, we offer our custom extraction sheets to Cochrane o mg
2838 reviewers and others interested in assessing risk of bias using clinical study reports and % 2
28139 encourage further development. =230
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Box 1: Examples of risk of bias assessment changes and other concerns

In trial WV15708, the risk of bias related to allocation concealment went from
“Unclear” based on core reports to “High” risk of bias based on full clinical study
reports because the full clinical study report did not report sufficient details about
the method of allocation concealment.

In trial WV15707, the risk of bias related to random sequence generation went from
“Unclear” based on core reports to “High” risk of bias based on full clinical study
reports because a full description of the randomization procedure was not provided.
Prophylaxis trials WV15673 and WV15697 are described as "identical" but this
could not be verified as we only had one protocol (and the protocol we did have was
dated after study completion). In addition, the placebo event rates for influenza
infection were very different between the two trials and their pooling, combined with
the redaction of center numbers, preventing from being individually added to a
meta-analysis. Therefore our assessment of the "Other" risk of bias item changed
from "unclear" based on core reports to "high" based on full clinical study reports.

In the treatment trials WV15819, WV15876, and WV15978, it was difficult to
reconcile the total number of hospitalizations despite access to the full clinical study
reports. One patient in the placebo arm who was hospitalized according to serious
adverse event narratives does not appear in the hospitalizations table and for a
separate placebo patient that is listed in the serious adverse event narratives, no
hospitalization is described in this narrative but the same patient was hospitalized
according to the hospitalizations table. It was therefore unclear how many
hospitalizations occurred in the trial, to whom and why.

In prophylaxis trials WV15673 and WV15697, bias was assessed as low for
selective reporting because the intention-to-treat population was described and
reported in a table. However when the full clinical study report became available we
realised that the original protocol was missing.
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Risk of bias assessment performed based on

Trial(s) Pooled Journal Core report | Full clinical

analysis publication (2012 study

[13] (2009 (2007, 2009 Cochrane report (2014

Cochrane and 2010 review [6]) Cochrane

review[22]) Cochrane review [10])

reviews
[12,22,23])

M76001 X X
NV16871 X X
WV15670 X X X
WV15671 X X X
WV15707 X X
WV15730 X X
WV15759 WV15871 X X
WV15799 X X X
WV15812 WV15872 X X
WV15819 WV15876 X X
WV15978

Table 1. Risk of bias assessments performed by trial, 2009-2014.

Risk of bias,
core reports

Risk of bias, full clinical study reports

High, n (%) Unclear, n (%) | Low, n (%) Total, n (%)
| High 26 (20%) 0 (0%) 0 (0%) 26 (20%)
Unclear 28 (22%) 0 (0%) 14 (11%) 42 (32%)
Low 34 (26%) 0 (0%) 28 (22%) 62 (48%)
Total 88 (68%) 0 (0%) 42 (32%) 130 (100%)

Table 2. Change in overall (all elements) risk of bias judgments for 15 core reports of
oseltamivir trials compared with full clinical study reports.

Risk of bias,
core reports

Risk of bias, full clinical study reports

High, n (%) Unclear, n (%) | Low, n (%) Total, n (%)
High 11 (8%) 15 (12%) 0 (0%) 26 (20%)
Unclear 1(1%) 27 (21%) 14 (11%) 42 (32%)
Low 12 (9%) 22 (17%) 28 (22%) 62 (48%)
Total 24 (18%) 64 (49%) 42 (32%) 130 (100%)

Table 3. Change in overall (all elements) risk of bias judgments for 15 core reports of
oseltamivir trials compared with full clinical study reports including unclear assessments.

Risk of bias,
full clinical

Risk of bias, full clinical study reports allowing
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study reports
High, n (%) Unclear, n (%) | Low, n (%) Total, n (%)
| High 24 (18%) 64 (49%) 0 (0%) 88 (68%)
Unclear 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Low 0 (0%) 0 (0%) 42 (32%) 42 (32%)
Total 24 (18%) 64 (49%) 42 (32%) 130 (100%)

Table 4. Change in overall (all elements) risk of bias judgments for 15 full clinical study
reports reports of oseltamivir trials with and without allowing unclear assessments.

In April-November 2013
Roche sent us 77 full clinical
study reports for 83 studies
following an unanticipated
announcement to provide
redacted complete clinical
study reports for all
Roche-sponsored trials of
oseltamivir (n = 77)

assessed for inclusion

Studies for which clinical
study reports were
requested from study
sponsors, EMA, and FDA
in 2011 (n = 36)

Risk of bias assessment
performed on core report (n
= 14 trials)

?:c:iiiléaf':g‘::;géﬂfs 60 studies did not meet
inclusion criteria
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Trials meeting review
eligibility criteria received
from Roche and EMA (n =
23)

Risk of bias assessments
carried out on full clinical
study reports (n = 23 trials)

Risk of bias assessment
performed independently on
core report as well as full
clinical study report (n = 14
trials)

Trials for which risk of bias
extractions were excluded
due to non-availability of
risk of bias assessment
based on core reports in
2011 (n=9)
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Appendix 1. Table of content of an oseltamivir clinical study report, trial WV15799.

16

Tamiflu® (oseltamivir phosphate) 5.3.5.4.6 CSR WV15799 (W-144170)
75mg Capsules, Hard

12 mg/mL Oral Suspension

CLINICAL STUDY REPORT MODULES

This report consists of 5 modules.

Those not supplied in this submission are obtainable from the sponsor on request.

MODULE I: CORE REPORT

Background and Rationale
Objectives

Materials and Methods
Efficacy Results

Safety Results

Discussion

Conclusion

Appendices

MODULE II: STUDY DOCUMENTS

Protocol and Amendment History

Blank Case Report Form (CRF)

Subject Information Sheet and Consent Form
Glossaries of Original and Preferred Terms
Randomization List

Reporting Analysis Plan (RAP)

Certificates of Analysis

List of Investigators

List of Ethics Committee

MODULE I LISTINGS OF DEMOGRAPHIC AND EFFICACY DATA
MODULE IV: LISTINGS OF SAFETY DATA
MODULE V: STATISTICAL REPORT AND APPENDICES

Statistical Analysis
Efficacy Results
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Appendix 2. Mapping and extraction tool for oseltamivir clinical study report (CSR)
Module 2 elements to Cochrane Characteristics of Included Studies elements

Mapping Tamiflu CSR Module 2 elements to Cochrane Characteristics of
Included Studies elements

Aim: To identify sections of the Clinical Study Reports (CSRs) Module 2 (defined as what
Roche calls “Module 2”) which may improve understanding of the content of the Cochrane
included studies table (CIST).

Drug: Oseltamivir (Tamiflu)

CSR for trial(s):

Reviewer:

Date(s) of
extraction:

Notes:

1. Do not remove this notice

2. Do not merge cells in the tables (Merged cells wreak havoc in collating
answers in a spreadsheet)

3. Do not copy-paste images from the CSR

Trial Summary

Trial Trial summary

summary

givenin...

CSR (Short (2-3) sentence description of the trial as given in the CSR — most
likely in the Synopsis section.)

A159 (Copy and/or assemble this from the Characteristics of Included Studies

(January table in the A159 review published in January 2012.)

2012)

Your own (Write a new trial summary that is accurate based on your understanding

words, after | of the trial after reading M2.)

extracting M2

Risk of bias

Bias A159 (Jan A159 (Jan Reviewer's Support for
2012) judgment | 2012) support judgment (post | judgment
for judgment M2)

Random
sequence
generation
(selection bias)

Allocation
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concealment
(selection bias)

Incomplete
outcome data
(attrition bias),
symptoms

Incomplete
outcome data
(attrition bias),
complications of
influenza

Incomplete
outcome data
(attrition bias),
safety data

Selective
reporting
(reporting bias),
other bias

Other bias

Blinding of
participants and
personnel
(performance
bias), all
outcomes

Blinding of
outcome
assessment
(detection bias),
all outcomes

Trial timeline

Timeline element

Date

Version (if a
version
name/number is
given)

Page (PDF
page no.)
where item
can be found

Patient enrollment dates

Unblinding of the trial

O|® > gerial

Protocol for which we have

the full text (if we have multiple
versions in full text, record all dates
and versions)

D | Protocol amendments (list all
amendments with dates and their
version stamp)

E | Statistical Analysis Plan for

which we have the full text (if
we have multiple versions in full
text, record all dates and versions)
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F | SAP amendments (list all
amendments with dates and their
version stamp)
G | Patient consent form
H | Randomization list
| Certificate of Analysis
Reviewing sequence (write answers in each box)
Cochrane Check these Is M1 reporting If the answer is no then
Characteristics | M2 elements consistent with record the difference
® | of Included with care: M2?
o | Studies Yes — No — Unclear
n (choose one)
1 METHODS
1a | o Study RPS
Design
1b | o Location, RPS LIESA
number of
centers
1c | o Duration of RPS
study
2 | PARTICIPANTS
2a | o Number - LEAVE BLANK LEAVE BLANK UNLESS
screened UNLESS NEEDED | NEEDED
2b | o Number -
randomized
2c | o Number -
completed
2d | o Number -
analysed
2e | o Male/Female -
ratio
2f | o Mean age -
2g | o Baseline -
details
2h | o Inclusion RPS
criteria
2i | o Exclusion RPS
criteria
2j | o Definition of RPS RAP
patient
populations
for analysis
3 | INTERVENTIO
NS
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1

2

3

4

5

6

7 3a |o Intervention | RPS CA RAP

8 3b | o Control RPS CA RAP

9 3c | o Treatment RPS RAP

10 period FUC

11 3d | o Treatment RPS RAP

12 duration FUC

13 3e | o Follow up (in RPS RAP

14 days) FUC

15

16 3f o Co- RPS RAP

17 interventions

18 4 | OUTCOMES

19 4a | o Primary RPS RAP

20 outcome CRF

21

22 Note: ensure

23 CRF can

24 capture

25 relevant info

26

27

28

29

30

31

32

33

34 4b | o Secondary RPS RAP

35 outcomes CRF

36

37 Note: ensure

38 CRF can

39 capture

40 relevant info

a1 5 | NOTES Make any other points you

42 wish here

43 6 | RISK OF BIAS

a4 6a | o Random RPS RL
sequence

45 generation

46 (selection

47 bias)

48 6b | o Allocation RPS

49 concealment

50 (selection

51 bias)

52 6¢c | o Incomplete RPS IC

53 outcome

54 data (attrition | Note: IC may

55 bias) contain

56

57

58

59

60
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details that
suggest
possible
influence on
retention or
attrition
6d Selective RPS IC
reporting LIESA
(reporting
bias) Note: check if
all
contributors
listed in core
report are
present in
protocol and
LIESA
6e Other bias RPS
6f Blinding of RPS CA Are the intervention
participants and control identical
and Note: ensure | in all but the active
personnel CA supports | principle?
(performanc | description of
e bias) placebo and
active
elsewhere in
CSR
69 Blinding of RPS CA
outcome
assessment | Note: ensure
(detection CA supports
bias) description of
placebo and
active
elsewhere in
CSR

CA = Certificate of Analysis
CRF = Case Report Form(s)
FUC = Follow up cards/Diary cards
IC = Informed Consent and participant contract

LIESA = Lists of Investigators, IRB, EC and Site Addresses

RAP = Reporting Analysis Plan (Roche’s term for the Statistical Analysis Plan (SAP))
RL = Randomisation List

RPS = Relevant Protocol Section (including latest amendments)

NOTE: Roche protocol amendments are designated with a suffix letter e.g. B, C, D. The latest
version of the protocol is the one that should be followed in the trial which then assumes the suffix

to denote the version followed e.g. WV 15799H.
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In April-November 2013
Roche sent us 77 full clinical
study reports for 83 studies
following an unanticipated
announcement to provide
redacted complete clinical
study reports for all
Roche-sponsored trials of
oseltamivir (n = 77)

83 oseltamivir studies
received from Roche
assessed for inclusion

BMJ Open

Studies for which clinical
study reports were
requested from study
sponsors, EMA, and FDA
in 2011 (n = 36)

Risk of bias assessment
performed on core report (n
= 14 trials)

60 studies did not meet
inclusion criteria

!

Trials meeting review
eligibility criteria received
from Roche and EMA (n =
23)

Trials for which risk of bias
extractions were excluded
due to non-availability of
Risk of bias assessments risk of bias assessment
carried out on full clinical based on core reports in
study reports (n = 23 trials) 2011 (n=9)

Risk of bias assessment
performed independently on
core report as well as full
clinical study report (n = 14
trials)

Figure 1 Flow chart
256x253mm (72 x 72 DPI)
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Appendix 1. Table of content of an oseltamivir clinical study report, trial WV15799.

16

Tamiflu® (oseltamivir phosphate) 5.3.5.4.6 CSR WV15799 (W-144170)
75mg Capsules, Hard

12 mg/mL Oral Suspension

CLINICAL STUDY REPORT MODULES

This report consists of S modules.

Those not supplied in this submission are obtainable from the sponsor on request.

MODULE I: CORE REPORT

Background and Rationale
Objectives

Materials and Methods
Efficacy Results

Safety Results

Discussion

Conclusion

Appendices

MODULE II: STUDY DOCUMENTS

Protocol and Amendment History

Blank Case Report Form (CRF)

Subject Information Sheet and Consent Form
Glossaries of Original and Preferred Terms
Randomization List

Reporting Analysis Plan (RAP)

Certificates of Analysis

List of Investigators

List of Ethics Committee

MODULE III: LISTINGS OF DEMOGRAPHIC AND EFFICACY DATA
MODULE IV: LISTINGS OF SAFETY DATA
MODULE V: STATISTICAL REPORT AND APPENDICES

Statistical Analysis
Efficacy Results
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11
12

13
14
15
16

17

18

19

20

BMJ Open

Appendix 2. Mapping and extraction tool for oseltamivir clinical study report (CSR)
Module 2 elements to Cochrane Characteristics of Included Studies elements

Mapping Tamiflu CSR Module 2 elements to Cochrane Characteristics of
Included Studies elements
Aim: To identify sections of the Clinical Study Reports (CSRs) Module 2 (defined as what

Roche calls “Module 2”) which may improve understanding of the content of the Cochrane
included studies table (CIST).

Drug: Oseltamivir (Tamiflu)

CSR for trial(s):

Reviewer:

Date(s) of
extraction:

Notes:

1. Do not remove this notice

2. Do not merge cells in the tables (Merged cells wreak havoc in collating
answers in a spreadsheet)

3. Do not copy-paste images from the CSR

Trial Summary

Trial Trial summary

summary

giveniin...

CSR (Short (2-3) sentence description of the trial as given in the CSR — most
likely in the Synopsis section.)

A159 (Copy and/or assemble this from the Characteristics of Included Studies

(January table in the A159 review published in January 2012.)

2012)

Your own (Write a new trial summary that is accurate based on your understanding

words, after | of the trial after reading M2.)

extracting M2

Risk of bias

Bias A159 (Jan A159 (Jan Reviewer's Support for
2012) judgment | 2012) support judgment (post | judgment
for judgment M2)

Random
sequence
generation
(selection bias)

Allocation
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21

22
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concealment
(selection bias)

Incomplete
outcome data
(attrition bias),
symptoms

Incomplete
outcome data
(attrition bias),
complications of
influenza

Incomplete
outcome data
(attrition bias),
safety data

Selective
reporting
(reporting bias),
other bias

Other bias

Blinding of
participants and
personnel
(performance
bias), all
outcomes

Blinding of
outcome
assessment
(detection bias),
all outcomes

Trial timeline

Timeline element

Date

Version (if a
version
name/number is
given)

Page (PDF
page no.)
where item
can be found

Patient enrollment dates

Unblinding of the trial

O|®> gerial

Protocol for which we have
the full text (if we have multiple
versions in full text, record all dates
and versions)

D | Protocol amendments (list all
amendments with dates and their
version stamp)

E | Statistical Analysis Plan for

which we have the full text (if
we have multiple versions in full
text, record all dates and versions)
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23
24
25
26
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F | SAP amendments (list all
amendments with dates and their
version stamp)
G | Patient consent form
H | Randomization list
I Certificate of Analysis
Reviewing sequence (write answers in each box)
Cochrane Check these Is M1 reporting If the answer is no then
Characteristics | M2 elements consistent with record the difference
® | of Included with care: M2?
o | Studies Yes — No — Unclear
» (choose one)
1 METHODS
1a | o Study RPS
Design
1b | o Location, RPS LIESA
number of
centers
1c | o Duration of RPS
study
2 | PARTICIPANTS
2a | o Number - LEAVE BLANK LEAVE BLANK UNLESS
screened UNLESS NEEDED | NEEDED
2b | o Number -
randomized
2c | o Number -
completed
2d | o Number -
analysed
2e | o Male/Female -
ratio
2f |o Mean age -
2g | o Baseline -
details
2h | o Inclusion RPS
criteria
2i | o Exclusion RPS
criteria
2j | o Definition of RPS RAP
patient
populations
for analysis
3 | INTERVENTIO
NS
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3a | o Intervention RPS CA RAP
3b | o Control RPS CA RAP
3c | o Treatment RPS RAP
period FUC
3d | o Treatment RPS RAP
duration FUC
3e | o Follow up (in RPS RAP
days) FUC
3f |o Co- RPS RAP
interventions
4 | OUTCOMES
4a | o Primary RPS RAP
outcome CRF
Note: ensure
CRF can
capture
relevant info
4b | o Secondary RPS RAP
outcomes CRF
Note: ensure
CRF can
capture
relevant info
5 |NOTES Make any other points you
wish here
6 | RISK OF BIAS
6a | o Random RPS RL
sequence
generation
(selection
bias)
6b | o Allocation RPS
concealment
(selection
bias)
6¢Cc | o Incomplete RPS IC
outcome
data (attrition | Note: IC may
bias) contain

For peer review only - http://omjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

Page 43 of 55 BMJ Open

1

2

3

4

5

6 details that

4 suggest

8 possible

20 influence on

11 retention or

12 attrition

13 6d Selective RPS IC

14 reporting LIESA

15 (reporting

16 bias) Note: check if

17 all

18 contributors

19 listed in core

20 report are

21 present in

22 protocol and

28 LIESA

gé’ 6e Other bias RPS

26 o6f Blinding of RPS CA Are the intervention

27 participants and control identical

28 and Note: ensure | in all but the active

29 personnel CA supports | principle?

30 (performanc | description of

31 e bias) placebo and

32 active

33 elsewhere in

34 CSR

35 69 Blinding of RPS CA

36 outcome

37 assessment | Note: ensure

gg (detection CA supports

20 bias) description of

a1 pIacebp and

42 active _

43 elsewhere in

44 CSR

45 27

46 28 CA = Certificate of Analysis

47 29 CRF = Case Report Form(s)

48 30 FUC = Follow up cards/Diary cards

49 31 IC = Informed Consent and participant contract

50 32  LIESA = Lists of Investigators, IRB, EC and Site Addresses

o1 33  RAP = Reporting Analysis Plan (Roche’s term for the Statistical Analysis Plan (SAP))

52 34  RL = Randomisation List

gi 35 RPS = Relevant Protocol Section (including latest amendments)
36

55 37 NOTE: Roche protocol amendments are designated with a suffix letter e.g. B, C, D. The latest

56 38  version of the protocol is the one that should be followed in the trial which then assumes the suffix

57 39 to denote the version followed e.g. WV 15799H.

58 40

9 41

60
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Instructions: Unfortunately, the manuscript system did not allow for Microsoft
Excel files as supplementary files, only Microsoft Word. Therefore we have
prepared this file to share our underlying dataset. To work with the data
below, it may be easiest to select the table below and copy all values into a
spreadsheet program e.g. Excel.

Trial ID

M76001

M76001

M76001

M76001

M76001

M76001
M76001

M76001

M76001

NV16871

NV16871

ROB element

Random sequence
generation (selection
bias)

Allocation concealment
(selection bias)
Incomplete outcome
data (attrition bias),
symptoms

Incomplete outcome
data (attrition bias),
complications of
influenza

A159: Incomplete
outcome data (attrition
bias) safety

Safety data

A159: Selective
reporting (reporting
bias)

A159: Other bias

A159: Blinding of
participants and
personnel (performance
bias)

All outcomes

A159: Blinding of
outcome assessment
(detection bias)

All outcomes

Random sequence
generation (selection
bias)

Allocation concealment
(selection bias)

2012
assessmen
t 2012 rationale

Low

Low

Low

Unclear Unclear how complications of influenza were

Low

Low

Unclear Capsule size, but no details of colour or taste

Low

Low

Low
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1 Prepared August 22,2014 %
2 o
©
2 Incomplete outcome S
5 data (attrition bias), )
6 NV16871 symptoms Low ©
; Incomplete outcome =
9 data (attrition bias), 2
o
10 complications of o B
11 NV16871 influenza Low s 5
ig A159: Incomplete 5 B
14 outcome data (attrition 3 >

o
15 bias) < %
16 NV16871 Safety data Low § 2
=]
17 NV16871 A159: Selective reporting (reporting bias) a N
18 S O
19 NV16871 A159: Other bias = kK
20 A159: Blinding of 3 3

c
21 participants and 2. §
22 personnel (performance e g
23 . S w
24 b|aS) E o
25 NV16871 All outcomes Unclear Placebo colour/taste/contents not clear ‘é é’
26 A159: Blinding of 3 &
% outcome assessment T
o_ -~
29 (detection bias) 8§ 3
30 NV16871 All outcomes Low TIH
31 Random sequence St
32 . . S0s<
33 generation (selection Zgg
34 WP16263 bias) Unclear Unclear risk Described as randomised; procedire &
35 Random sequence 3 2
> =
36 WV1567 generation (selection 53
g; 0 bias) Unclear Described as randomised; procedure generatigg r=
39 "The randomisation numbers were generatedpy 2
40 inc., Princeton, NJ, USA)." 2 3
41 "The investigator telephoned the centre to reffortS
jé WV1567  Allocation concealment The randomization number was then supplled%)yg
44 0 (selection bias) Low system (IVRS). The investigator entered ther 3 nd3.
45 = 3
46 - 32
47 8 3

>0
48 2 3
49 8 :
50 g' N
1 : S
2 5
os Incomplete outcome o
> WV1567  data (attrition bias), o

symptoms i vailable data analyze opulation and nog

55 0 ympt High Available dat lyzed by ITTI populati d nog
56 WV1567 Incomplete outcome Possible effect of oseltamivir on antibody produc13
g; 0 data (attrition bias), High complications in the infected subpopulation non- -3
60 -
>

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

Prepared August 22, 2014

WV1567
0

WV1567
0

WV1567
0

WV1567
0

WV1567
0
WV1567

complications of
influenza
Incomplete outcome
data (attrition bias),
safety data

Selective reporting
(reporting bias), other
bias

Other bias

Blinding of participants
and personnel
(performance bias), all
outcomes

Blinding of outcome
assessment (detection
bias), all outcomes
Random sequence

BMJ Open

Low

High

Unclear

Low

Low
Unclear

Page 46 of 55

Based on all participants irrespective of complian
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=)

Outcomes of primary interest for the ITT pop

e ‘Buiuren |y ‘6ugm§

Placebo contained dehydrocholic acid. Dosagegn
"In order to maintain blinding, each subject hag:l 23
administered from each bottle twice per day @-a;o
the first (day 1) visit

Each bottle was labelled with the subject num%er
placebo. Those subjects receiving 75 mg bid re§e|<
matching capsule containing placebo from thGBOth\)
received one capsule containing 75 mg active dru::
"No open key to the randomisation code was avaig
Roche Headquarters. In the event of a medical en§
necessary to properly manage the subject, by cong
The blinding was not required to be broken for an3
Described as randomised; procedure generating

N UO Jw

V11-Z39 1us
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11 WV1567
12 1

15 WV1567
16 1

21 WV1567
22 1

25 WV1567
26 1

%0 WV1567

30 1

31 WV1567
32 1

41 WV1567
42 1

47 WV1567

49 1
50 WV1567
51 3

WV1569

54 7
55 WV1567
56 3

WV1569

generation (selection
bias)

Allocation concealment
(selection bias)
Incomplete outcome
data (attrition bias),
symptoms

Incomplete outcome
data (attrition bias),
complications of
influenza

Incomplete outcome
data (attrition bias),
safety data

Selective reporting
(reporting bias), other
bias

Other bias

Blinding of participants
and personnel
(performance bias), all
outcomes

Blinding of outcome
assessment (detection
bias), all outcomes

Random sequence
generation (selection
bias)

Allocation concealment
(selection bias)

BMJ Open

Low

Low

High

Low

Low

High

Low

Low

Unclear

Unclear

randomisations schedule not available

1sJ1y :uado NG

“Randomisation was conducted by a central randre
The investigator /study coordinator telephoned ttZ
the subjects initials, date of birth and smoking his
randomisations

ays

o

o B

number was entered in the appropriate s 5

place on the subject’s Case Report Form by th& in2

2 g

o O

Data from study participants without influenzg %

were available for symptom relief § 3

=]

Possible effect of oseltamivir on antibody a N

production makes the assessment of influenza &

status and associated complications a §
c

in the infected subpopulation non- comparabl%} §

between the treatment groups e g
o

- 8

Based on all participants irrespective of ‘é é’

compliancewith treatment or infection status img

Outcomes of primary interest for the ITT Z320

population available in the CONSORT reconstrgé’g‘ﬂﬁ

285

. o =R

Placebo contained dehydrocholic acid ggg

. o 0o

Matching placebo used So8

“In order to maintain the double blind nature 3~ %

of the study, subjects received 2 capsules E g

twice daily for all treatments.” > =

“The identification number was added by = 2

the investigator at the time of randomisations2. 5

> .

“No open key to the code was availableat < S

the Study Center...” ggJ 3

O

“The identification number was added by ‘é 3

the investigator at the time of randomisationsy’ 8

“No open key to the code was availableat g ;3:
[¢]

the Study Center, to the Monitors, Statisticiang ;

or at Gilead/Roche Headquarters” S 2

S B

N

o

N

(6]

)
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