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Abstract

Objective—To examine whether primary reports of randomized clinical trials (RCTs) in 6 high
impact, general medical journals reported (1) whether or not a Data Monitoring Committee/Data
and Safety Monitoring Board (DMC/DSMB) was used and (2) the composition of the
responsibilities of the reported DSMB/DMCs.

Study design and Setting—Systematic review of RCTs published in 2014 in Annals of
Internal Medicine, BMJ, NEJM, JAMA, JAMA Internal Medicine, and Lancet.

Results—Of the 294 articles identified, 174 (59%) mentioned using a DMC/DSMB. Of these
174, 126 (72%) indicated at least one responsibility of the DMC/DSMB, 26% listed the names of
the DMC/DSMB members, and another 14% listed both their names and affiliations. Only one
article stated that a DSMB was not used. The remaining 119 articles did not report whether or not
a DMC/DSMB was used, even though 59 had previously stated in a clinical trials registry entry or
a published protocol that a DMC/DSMB was to be used.

Conclusions—Considering the major role that DMC/DSMB s play in protecting participant
safety, data quality, and interim analyses in RCTs, we recommend that authors of publications of
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RCTs report whether a DMC/DSMB was used and the responsibilities and members of DMC/
DSMBs to increase transparency regarding study conduct.

Keywords

Data and Safety Monitoring Board; Data Monitoring Committee; clinical trial reporting; trial
integrity

1. Introduction

Data Monitoring Committees/Data and Safety Monitoring Boards (DMC/DSMBSs) are an
integral part of randomized clinical trials (RCTs). An external monitoring board was
originally proposed in the 1967 Greenberg Report for the purpose of coordinating data from
multi-site trials [1]. Today, this concept has evolved to an independent board of experts
responsible for protecting participant safety and data quality and overseeing the conduct and
interpretation of interim analyses [2,3,4,5,6]. The integrity of the trial can be (or be seen as)
compromised when the trial leadership and investigators have access to accumulating results
of the trial by treatment group; hence, the independence of the DSMB is central to
maintaining trial integrity. It has been suggested that a DMC/DSMB should include, at a
minimum, an experienced clinical trial statistician and a clinician with expertise in the
medical area being studied [3,4,7,8,9]. In peer-reviewed publications of RCTs, explicitly
mentioning whether a DSMB was used and if so, the roles that the DMC/DSMB had in the
trial (e.g., monitoring of trial information for evidence of safety, efficacy, or futility;
monitoring of data timeliness and quality, monitoring site performance), as well as the
names and affiliated institutions of the members, would provide valuable information
regarding the clinical trial procedures used to enhance transparency and ensure the quality of
the data and safety of the participants.

It is impossible to know which trials included a DMC/DSMB unless this information is
reported in peer-reviewed publications or on trial registries such as clinicaltrials.gov.
Although regulatory and funding agencies have recommendations regarding which RCTs
require a DMC/DSMB, these recommendations vary among, and even within, agencies. For
example, the National Institutes of Health (NIH) maintains DSMB policies that differ across
institutes [10,11,12,13,14,15]. However, certain trial characteristics increase the likelihood
that the Food and Drug Administration (FDA), NIH, and European Medicines Agency
(EMA) would require a DSMB, including trials that (1) compare rates of mortality or major
morbidity, (2) test invasive treatments or a treatments with potentially high toxicity, (3)
include vulnerable participants, or (4) are large, multi-site, and double-blinded
[11,13,14,15].

Previous reviews found that use of a DMC/DSMB was reported in 10% to 25% of primary
reports of RCTSs published in general medical and pediatric journals in time frames ranging
from 1990 to 2007 [9,12,16,17,18]. The objective of this study was to investigate whether
RCTs published in 6 prominent general medical journals in 2014 clearly stated whether or
not a DSMB was used. When a DMC/DSMB was reported, we reviewed the inclusion of
details regarding the DSMB’s responsibilities as well as whether the DSMB members’
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names and affiliations were provided. Our intention is to encourage clear reporting of
whether a DSMB was used in a clinical trial, the composition of the DMC/DSMB, and the
DMC/DSMB’s activities; doing so will improve the transparency of approaches used to
monitor the efficacy and safety data by independent experts.

2. Methods

2.1 Data Sources and Searches

We conducted a systematic review of primary publications of RCTs of any medical
treatment that were published in 6 high impact, general medical journals in 2014: Annals of
Internal Medicine, British Medical Journal (BMJ), Journal of the American Medical
Association (JAMA), JAMA Internal Medicine, Lancet, and New England Journal of
Medicine. Articles were identified using a PubMed search conducted on January 26, 2015
(see Appendix A for strategy). The articles that were included in the review were reports of
RCTs that compared at least 2 treatments, 1 of which could be a placebo, active comparator,
or a wait-list control (i.e., the control group consisted of patients assessed over the same
period of time that the intervention group received treatment, after which these participants
received the study intervention)).

2.2 Study Selection

Two authors (RAK and JSG) independently screened all identified articles to determine
whether they met the inclusion criteria.

Data Extraction and Quality Assessment—A coding manual was developed to
evaluate the reporting of the use of DMC/DSMBs and their responsibilities and membership.
For example, to identify reporting of a DMC/DSMB we searched for the following terms
using the “control F” function: DSMB, DMC, DSMC, IMC, monitor, independent, board,
committee. Coders were asked to identify the DMC/DSMB’s responsibilities, if any were
described, whether the names and affiliations of the members were listed, and in what
section the names were listed. The coding manual also included questions pertaining to trial
characteristics (e.g., type of intervention, number of participants randomized, blinding
status, and whether vulnerable subjects (e.g., children, cognitively impaired patients, or
pregnant women) were included) (see Appendix B for a full list and wording of the
questions). A trial was considered to have been stopped early if the authors stated that it was
terminated earlier than planned or if the number of participants randomized was lower than
95% of the planned sample size. The duration of follow-up was coded as the longest
duration participants were followed during the randomized phase of the study. A study was
considered to be multi-site if the authors directly stated that participants were recruited from
more than one site or if they indicated that IRB approval was obtained at multiple
institutions. The coding manual was pre-tested and modified for clarity and content by JSG
and RAK in 3 rounds, (i.e., 2 rounds of 3 articles each and a third round of 2 articles). The
pre-test rounds used articles published between 2009 and 2013 that otherwise met the
inclusion criteria. Coders (MRH, JP, and JL) were then trained on the coding manual using
the same articles that were used during the pre-test rounds. The final list of included articles
(see Appendix C) was organized into 2 randomized lists, and each article was coded by 2
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independent coders. One author (MRH) coded all of the articles and 3 other coders (RAK,
JP, and JL) each coded approximately one-third. After the articles were independently
coded, 2 authors reviewed discrepancies; those due to obvious oversight were corrected by
RAK, and those due to alternative interpretations were adjudicated by JSG.

For trials in articles that did not report a whether a DMC/DSMB was used, we checked
registries (i.e., clinicaltrials.gov, isrctn.com, or anzctr.org) and published protocols (cited in
the articles’ reference lists and supplementary materials and registries) for information
regarding DSMB use. We then contacted the corresponding authors of the articles for which
the information regarding DSMBs was not available in a registry or published protocol. We
sent an initial email and then a follow-up email one week later if we did not receive a
response to our initial email. We attempted to contact the authors by phone that we did not
reach via email when we were able to find phone numbers via an internet search.

2.3 Data Synthesis and Analyses

Descriptive statistics were used to analyze trial characteristics for the total sample.
Descriptive statistics were also used to identify the percentage of articles with a particular
characteristic that reported a DMC/DSMB in (1) the manuscript or (2) via any method we
used to identify DMC/DSMBs (i.e., reported in the manuscript, trial registries, published
protocols, or personal communication). We also summarized the responsibilities and
memberships of DMC/DSMBs that were reported in the articles.

2.4 Patient involvement

3. Results

Patients were not involved in the design of this study.

3.1 Coder Discrepancies

The total number of items coded for the project was 4681, and there were 696 (15%)
discrepancies. Of the 696 discrepancies, 629 (90%) were obvious oversights by one of the
coders, and the remaining 67 (10%) were due to differences in interpretation between
coders. Of the 4,681 total items coded, 3,252 were trial characteristics and the other 1,429
were DSMB-related. Among the 1,429 DMC/DSMB data items, there were a total of 152
(11%) discrepancies. Of those, 121 (80%) were obvious oversights, and the remaining 31
(21%) were due to differences in interpretation. The most common discrepancy occurred
when one of the coders interpreted an Institutional Review Board or on-site data monitor as
a DMC/DSMB.

3.2 Trial Characteristics

The search yielded 379 records, of which 47 were excluded by scanning the title or abstract.
We excluded 38 of the remaining 332 articles after scanning the full text. The most common
reason for exclusion was that the article solely reported secondary analyses of clinical trial
data (Figure 1). Of the 294 articles meeting the inclusion criteria, slightly fewer than half
(42%) were published in the New England Journal of Medicine. The remaining articles were
primarily split between JAMA (24%) and the Lancet (23%) (Table 1). Over half (57%) of
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the studies were sponsored at least in part by industry. Non-invasive pharmacologic
treatments (i.e., treatments that do not cause a break in the skin, including transdermal and
oral mucosal treatments) were studied most frequently (35%), followed by invasive
pharmacologic treatments (i.e., any treatment that breaks the skin, including implanted
pumps and intravenous delivery) (17%). Approximately half of the trials enrolled more than
500 participants. A majority of trials had multiple study sites (90%) and most did not
include a vulnerable study population (77%). Fewer than one-half (43%) had a double-blind
study design.

3.3 Reporting of DMC/DSMB Use and Responsibilities

Of the 294 articles included, 175 (60%) reported the use of a DMC/DSMB. Only one article
explicitly stated that a DMC/DSMB was not used. The article that explicitly stated that a
DMC/DSMB was not used provided the rationale that minimal risk to participants did not
necessitate the use of such a committee. The remaining 118 (40%) articles did not mention a
DMC/DSMB. Fifty-eight (49%) of the 118 articles that did not mention a DMC/DSMB
reported the intention to use a DMC/DSMB either in the registry or the published protocol.
Thirty-seven (31%) of the 118 that did not mention a DMC/DSMB in the article reported
that they did not plan to use a DMC/DSMB. For the 22 remaining articles, we could not find
information regarding whether a DMC/DSMB had been used in a registry or in the
published protocol. For these 22 articles, 15 of the corresponding authors responded to our
email or phone inquiries and 4 of those trials included a DMC/DSMB. Thus, in total, 237
(81%) of the 294 trials included in the articles reviewed likely included a DMC/DSMB, and
62 (26%) of those 237 DMC/DSMBs were not reported in the publication. Several
characteristics were associated with an increased percentage of trials using a DMC/DSMB,
including (1) recruitment from multiple sites (vs. a single site), (2) randomization of more
than 500 participants, (3) participant follow-up longer than 1 year, (4) inclusion of pregnant
women or cognitively impaired patients, and (5) stoppage of the trial earlier than planned
(Table 1).

Of the 175 articles that reported use of a DSMB, 126 (72%) described at least one
responsibility of the DMC/DSMB. Of the responsibilities described, monitoring safety data
was the most frequently reported (n=78/126, (62%)), followed by monitoring efficacy data
for futility or efficacy (n= 45/126, (36%)). The remaining responsibilities included advising
on other trial adaptations (n=21/126, (17%)), providing input on or approving the protocol,
or both (n=10/126, (8%)), monitoring trial performance (n=5/126, (4%)), examining final
efficacy analyses (n=3/126, (2%)), and providing comments on the manuscript (n=1/126,
(1%)). Forty-five (26%) of the 175 articles that reported use of a DMC/DSMB reported all
of the members’ names and another 25 (14%) reported their names and affiliations. Eighteen
of the 175 (10%) specifically identified the DMC/DSMB chair and biostatistician and
provided their names and affiliations with varying amounts of information about the other
members. DMC/DSMB members were reported in the Acknowledgements sections in all of
the articles that reported members.

Twenty-nine of the 175 articles that reported a DMC/DSMB directly addressed whether the
data presented to the committee were blinded. The following terms were used to describe the
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data presented to the DMC/DSMB: unblinded (n=14), blinded (n=13), semi-blinded (n=1),
and coded assignments (n=1). Twenty-eight articles reported a specific interval for which the
DMC/DSMB reviewed the data (e.g., annually or after accumulation of a specified number
of participants). Eight articles stated the frequency with which the data were reviewed using
an imprecise term such as “regularly” or “periodically”. The remaining 139 did not provide
any details regarding how frequently the DMC/DSMB reviewed the data.

4. Discussion

Sixty percent of articles reported a DMC/DSMB in our sample. This percentage is
considerably higher than the 25% of articles that reported a DMC/DSMB in a previous
review of general medical journals of similar impact published in 2000 [9] and the 7% in the
NEJM published between 1989 and 1991 [17]. However, using trial registries, published
protocols, and personal communications, we found that 26% of the DMC/DSMBs that were
presumably used were not reported in the peer-reviewed publications. Of the publications
that indicated use of a DMC/DSMB, 28% provided no details pertaining to the
responsibilities of the DMC/DSMB suggesting room for improvement in reporting of DMC/
DSMB details. Deficiencies in the reporting of DMC/DSMB responsibilities are not
surprising, considering that neither the author guidelines of the included journals nor the
CONSORT statement [19] specifically requires DMC/DSMB reporting. Although authors
may have assumed that the term “Data Monitoring Committee” or “Data and Safety
Monitoring Board” implied the responsibilities of the group, further specification of the
major roles of the DMC/DSMB would clarify the scope of work. This is especially
important for trials that include interim analyses for efficacy or futility, in which case readers
need to be able to evaluate the validity of the final statistical analyses that were performed
(i.e., whether they properly accounted for the interim looks at the data).

Reporting whether or not a DMC/DSMB was involved in a trial and which aspects of a trial
it monitored provides important information to readers about study procedures. The use of a
DMC/DSMB that monitors safety data is especially important when the intervention is
potentially of high risk. When the trial involves interim efficacy analyses, having an
independent, unbiased group of experts monitoring the trial is important in maintaining
integrity. An independent DMC/DSMB instills confidence that risk or toxicity has not been
neglected and that the quality of the data and analyses have been critically monitored and
evaluated [20].

Serving on a DMC/DSMB involves significant responsibility and time commitment [21,22].
With one-quarter of the trials that likely used a DMC/DSMB not reporting its use in
publications in 6 high-impact journals, academics may not receive sufficient recognition for
their efforts in their promotion documents or grant submissions. If more authors
acknowledged DMC/DSMB members and their responsibilities, it might help establish that
serving on a DMC/DSMB should be a valued consideration in academic promotion, as has
been suggested by Armstrong and Califf [23]. Furthermore, considering the amount of time
and effort that is required when serving on a DMC/DSMB and the importance of the DMC/
DSMB’s role in a trial, acknowledgement of the scope of the members’ work is certainly
appropriate. Finally, because the DMC/DSMB can influence the outcome of a clinical trial
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by overseeing trial execution and making recommendations regarding protocol changes and
early stopping, the DMC/DSMB chair and statistician ideally should have appreciable
experience with clinical trials and DMC/DSMBs [3,4,24]. If readers can identify the DMC/
DSMB member, they may better evaluate the members’ expertise in relation to the trial
subject matter. The combination of these points is the basis for our recommendation to
acknowledge the DSMB members in publications. This recommendation is contingent on
the DMC/DSMB members agreeing to be acknowledged, as there are circumstances in
which they may prefer to remain anonymous.

Some limitations of this study should be considered when interpreting the results. Although
we consulted clinical trial registries, searched for published protocols associated with the
articles included, and contacted corresponding authors for articles in which it was unknown
whether a DMC/DSMB was included, we were unable to determine whether 7 trials that did
not report a DMC/DSMB intended to or did use one. We did not contact investigators of all
of the articles that reported a DMC/DSMB to assess the independence of the DMC/DSMBs
(i.e., DMC/DSMB members were free of conflicts of interest and investigators and sponsors
were blinded to confidential DSMB activities (e.g., unblinded interim analyses)) [4,20,25].
We investigated RCTSs for any treatment of any condition in only 6 major medical journals.
The results presented here may not apply to RCTs published in other journals, and may not
reflect reporting for specific conditions or treatments. Although, none of the journals have
unique reporting guidelines related to DMC/DSMBs. Finally, although the quality of the
reports to the DMC/DSMB is crucial to its function, we did not attempt to assess the quality
of the DMC/DSMB reports as this was outside the scope of our review and such information
would be very challenging, if not impossible, to obtain.

This review highlights a frequent lack of clarity in primary publications regarding whether
or not a DMC/DSMB was used and the details of the composition and role of reported
DMC/DSMBs. Furthermore, these data demonstrate that almost one quarter of the articles
reviewed failed to report a DMC/DSMB that was reported in a registry, published protocol,
or via personal communication In accordance with and building on recommendations by
other authors [9,12], we suggest that authors of publications of RCTs follow the
recommendations pertaining to DMC/DSMB reporting presented in Table 2 and that if
necessary, editors consider revising journal policies to facilitate adherence to providing the
recommended information. We suggest that authors use similar language to that presented in
the table in order to standardize reporting of DMC/DSMB responsibilities. We also suggest
that the final version of the DMC/DSMB charter with amendments should be included as an
online supplement and referenced in the main manuscript. If a DMC/DSMB was not used,
the article should specifically state this fact; otherwise, when a DMC/DSMB is not
mentioned, readers do not know whether a DMC/DSMB was used. We hope that
highlighting the important role of DSMBs in clinical trials will increase the number of
motivated and qualified individuals interested in serving on DSMBs.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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What is new?

. DMC/DSMB:s are still under-reported in primary reports of RCTs published
in 6 major medical journals in 2014

. This is the first review to compare the reporting of DMC/DSMBs in the peer-
reviewed literature to what is reported on trial registries and in published
protocols or communicated by the corresponding authors of the publications
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379 records published in 2014
identified through search of
databases

|

379 records screened

|

Page 11

47 Records excluded
21 titles screened
26 abstracts screened

332 full-text articles assessed
for eligibility

|

294 full-text articles included in
systematic review

Figure 1.
PRISMA diagram
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Characteristic | N (% of total) | N (% of total with the characteristic)
| Total (N = 294) | Reported a DSMB in the manuscript | psmB identified via any method”
Journal
Annals of Internal Medicine 8(3) 1/8 (13) 4/8 (50)
BMJ 13 (4) 7/13 (54) 8/13 (62)
JAMA 71 (24) 49/71 (69) 62/71 (87)
JAMA Internal Medicine 10 (3) 0/10 (0) 6/10 (60)
Lancet 69 (23) 41/69 (59) 50/69 (72)
New England Journal of Medicine 123 (42) 77/123 (63) 107/123 (87)
Sponsor
Industry 169 (57) 98/169 (58) 136/169 (80)
Other 125 (43) 771125 (62) 101/125 (81)
Intervention type
Non-invasive pharmacologic 103 (35) 65/103 (63) 84/103 (82)
Invasive pharmacologic 50 (17) 33/50 (66) 42/50 (84)
Surgical 11 (4) 8/11 (73) 10/11 (91)
Invasive device 12 (4) 5/12 (42) 10/12 (83)
Non-invasive device 6(2) 3/6 (50) 3/6 (50)
Radiologic 4(1) 3/4 (75) 4/4 (100)
Biologic 19 (6) 11/19 (58) 16/19 (84)
Psychological/Behavioral 12 (4) 6/12 (50) 10/12 (83)
Physical therapy 5(2) 3/5 (60) 3/5 (60)
Dietary 6(2) 4/6 (67) 5/6 (83)
Other 66 (22) 34/66 (52) 50/66 (76)
Number of sites
Multi-site 263 (90) 165/263 (63) 219/263 (83)
Single-site 27(9) 9/27 (33) 16/27 (59)
Unclear 4(1) 1/4 (25) 2/4 (50)
Longest follow-up duration
< 3 months 47 (16) 27147 (57) 31/47 (66)
3 months — 1 year 127 (43) 68/127 (54) 96/127 (76)
>1 year - 5 years 98 (33) 68/98 (69) 92/98 (94)
>5 years 22(7) 12/22 (55) 18/22 (82)
Number randomized
<100 12 (4) 8/12 (67) 9/12 (75)
100-499 134 (46) 72/134 (54) 102/134 (76)
500-999 70 (24) 41/70 (59) 59/70 (84)
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Characteristic

N (% of total)

N (% of total with the characteristic)

Total (N = 294)

Reported a DSMB in the manuscript

DSMB identified via any method”

>=1000 78 (27) 54/78 (69) 67/78 (86)
Blinding
Double-blind 129 (44) 78/129 (60) 105/129 (81)
Patient and/or assessor blinded only | 99 (34) 56/99 (57) 77/99 (78)
None reported 66 (22) 41/66 (62) 55/66 (83)
Vulnerable participant population
Yes 68 (23) 48/68 (71) 55/68 (81)
Children 43 (15) 28/43 (65) 32/43 (74)
Pregnant women 9(3) 7/9 (78) 8/9 (89)
Cognitively impaired 15 (5) 13/15 (87) 14/15 (93)
Pregnant women and children 1(0.3) — 1/1 (100)
No 226 (77) 175/226 (77) 182/226 (81)
Trial stopped earlier than planned
Yes 58 (20) 50/58 (86) 54/58 (93)
No 236 (80) 125/236 (53) 183/236 (78)

Sponsor “other”: Studies that received no funding or donation of study treatment from industry; other sources included government agency,
academic institution/departmental funds, or professional foundation

Intervention type “other”: multiple intervention types, induced hypothermia, different care protocols, care coordination

*
DMC/DSMB searched for on registries (e.qg., clinicaltrials.gov), published protocols, and personal correspondence; 7 articles remained with no
data pertaining to whether a DSMB was present.
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Table 2

Recommendations for reporting of DSMBs in publications of RCTs

Minimum reporting recommendations

Report whether or not a DMC/DSMB was used in peer-reviewed publications and on ClinicalTrials.gov (or a comparable well-established
clinical trial registration website)

If a DMC/DSMB was used:

« Report the following in the text of the article:

« Brief description of major responsibilities, including monitoring participant safety, benefit:risk assessment, recruitment, data quality, and
study integrity, as well as any involvement in interim analyses

« Any DMC/DSMB recommendations that significantly modified the protocol after study initiation or an indication that no such
recommendations occurred

« Names and affiliations of DMC/DSMB members

« Frequency of DMC/DSMB meetings

« Whether the data presented to the DSMB were unblinded, separated by treatment group but blinded to treatment assignments (i.e., “blinded
assignments™), or not separated by treatment group (i.e., aggregate sample data only)

« Report the following in supplemental material (if not included in a publicly-available charter):

« Whether or not investigators and sponsors were blinded to DMC/DSMB deliberations involving unblinded data and any other DMC/DSMB
activities that should generally not be revealed to investigators or sponsors

* Whether or not the DMC/DSMB members were evaluated for conflicts of interest

* Who was responsible for preparing the reports for the DMC/DSMB (e.g., independent statistical group, unblinded statistician from the
organization conducting the trial, or study sponsor personnel)

+« DMC/DSMB charter with any amendments indicated

*
Possible sections in which this information can be included in the article text include: (1) the Methods section, (2) Acknowledgements, (3)
separate section before the References, (4) list of contributors, or (5) in a footnote. This placement will likely depend on journal policy.
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