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Abstract
The Data and Safety Monitoring Board (DSMB) monitors the progress of clinical trials for safety and implements stopping rules
as needed. Although NIH and FDA guidelines recommend the use of a DSMB for phase I, II, and III pediatric clinical trials, the
manner in which the DSMB is constituted has received little attention. In this study we reviewed the Institutional Review Board
(IRB) applications submitted between 2008 and 2012 at our institution (Children’s Hospital Los Angeles) for phase I, II and III
studies which were multi-site, sponsored and performed under a sponsor’s Investigation New Drug Application (IND) for the
type of data and safety monitoring that was being used. Our results indicate that approximately two-third of the studies used an
independent DSMB, 10% utilized a sponsor’s DSMB and the remaining studies (25%) did not utilize a DSMB and relied instead
on safety monitoring by the Principal Investigator (PI) and the medical monitor/director. This pattern was observed across all
study phases and for blinded as well as unblinded studies. Our result suggests that a Data and Safety Monitoring Plan (DSMP),
although required by the IRB, is rarely submitted by the sponsor at the time of application. Instead the DSMP is submitted to
the IRB by the PI on IRB supplied templates. IRB review of these completed templates were critical to ensuring DSMB related
compliance. Additionally, a significant percent of sponsored clinical trials used the PI or an individual designated as medical
director/monitor, rather than constituting a DSMB.
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1 Background
1.1 Data and safety monitoring board

Data and safety monitoring boards were proposed as far
back as 1967 when the Greenberg report from the National
Heart Institute proposed that clinical trial data should be
collected and analyzed to monitor the progress of a clin-
ical trial. Since then, Data and Safety Monitoring Board
(DSMB) have become a standard part of clinical trial prac-
tice,[1] even though some authors have questioned whether
all clinical trials should have a DSMB.[2]

The main functions of data and safety monitoring boards are

summarized below:

Main functions of the DSMB:

• Monitor the conduct and progress of the clinical study
• Assess harms and benefits to research subjects
• Protect the safety of human subjects
• Determine whether the clinical trial should continue

with change, continue as planned or be stopped

Minor functions of the DSMB:

• Assess need for changes in protocol in particular pro-
cedures or eligibility
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• Monitor efficiency of enrollment and data collection
• Monitor other aspects of clinical trial conduct includ-

ing protocol deviations as charter suggests

Among the major functions of the board are the assess-
ments of potential harms/risks and benefits to ensure that
the safety of human subjects is protected (Good Clinical
Practice Guidelines). This is largely done through the anal-
ysis of serious adverse events reported to the DSMB dur-
ing the course of the study. The collection and submis-
sion of adverse event report is performed by the sponsor of
the clinical trial who has in turn gathered this information
from participating sites.[3] After a review of these events
the DSMB issues a report which recommends continuance
with or without changes in the study protocol. An impor-
tant procedure for the DSMB is the application of the stop-
ping rules which indicate that the progress of the clinical
trial be stopped either because harm or benefit is statistically
proven.[4] Another important procedure is the recommenda-
tion of a change in the course of the study (e.g. reassessment
of including a particular study arm or changes in the inclu-
sion or exclusion criteria) to protect future subjects.

The DSMB typically consists of at least three members–two
physicians in the therapeutic area and one biostatistician. In
practice, DSMBs tend to have larger membership. A DSMB
is sometimes referred to as the Data and Safety Monitor-
ing Committee (DSMC), but there is little difference in their
roles. The difference is primarily one of nomenclature. For
the purpose of this article the term DSMB will also include
the DSMC.

A DSMB can take several forms.[5] It can be constituted at
the local site level and consist of the PI and participating
members from the site’s institution, or from the sponsor’s
institution. A sponsor’s DSMB can consist of the sponsor’s
staff (including the biostatistician) as well as external con-
sultants. An independent DSMB should consist of members
typically not associated with the sponsor in any way and in-
clude an independent biostatistician.

It should also be clear what does not constitute a DSMB.
Assessment of serious adverse events by the PI alone at the
site is not a DSMB. Also evaluation of the SAEs by the
sponsor’s medical monitor/medical director, with or with-
out involvement of the PI, does not fulfill the criteria for a
DSMB.

1.2 Data and safety monitoring plan

It is advisable that the sponsor create a data and safety man-
agement plan prior to the initiation of the clinical trial. The
possible contents of the Data and safety monitoring plan
(DSMP) are described based on our own institution’s re-
quirements.

Overall risk assessment:

Risk assessment grid (lists procedures by risk) rank study as

minimal risk, moderate risk or significant risk. (All phase 1-
4 studies are rated as significant risk.)

Creating the plan:

• Who will perform the safety monitoring (PI, internal
DSMC or independent DSMB (sponsor)

• Who will monitor safety at the institution? Identify
team members

• If internal; DSMC composition and responsibilities of
members

• If independent DSMB composition and responsibili-
ties of the members

• Safety monitoring methods and intervals
• Grading method for adverse events
• Attribution scales for adverse events
• Agencies to whom the SAEs will be reported
• Decision making criteria (stopping rules)
• Frequency of meeting of DSMB
• Interval safety assessment: specify patient number or

time
• DSMB meetings and discussions: dissemination of

reports to agencies

The main items include: who will monitor the study, the
DSMB/DSMC composition, the monitoring methods, fre-
quency of meetings, stopping rules, and the unit for safety
assessments (event or interval based). While the regulations
do not stipulate a particular format for such a plan these ba-
sic ingredients for a DSMP seem essential. It is advisable to
submit the Plan to the Institutional Review Board (IRB) for
review along with the protocol. Some sponsors may choose
to integrate a portion of the DSMP in the protocol itself.

1.3 NIH guidelines for DSMBs (NIH guidelines)

The general guidelines for a DSMB are presented below:

• In addition to the DSM plan, a DSMB is generally re-
quired for Phase III clinical trials. For earlier medica-
tion trials (Phase I or II) and some behavioral clinical
trials, a DSMB may be appropriate if the study has
multiple clinical sites, is blinded, tests a high-risk in-
tervention, or is conducted in vulnerable populations.
Generally, Phase III trials involve larger numbers of
subjects, but size is not a specific criterion for this
designation.

• The purpose of the DSMB is to monitor the safety of
the interventions and the validity and integrity of the
data from clinical trials that require a DSMB.

• The decision to establish a DSMB is commensurate
with the level of risk and/or the number of treatment
sites participating in the study. A DSMB may be re-
quired by the grantee’s institution, but the ultimate
decision rests with the sponsoring Institute. In con-
ducting its reviews and making recommendations, the
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DSMB works to assure that the safety of study sub-
jects is protected while the scientific goals of the study
are being met. In monitoring the data and safety of the
trial, The DSMB may recommend continuation of the
trial, modifications to the trial, or termination of the
trial in the event of overwhelmingly significant effi-
cacy difference between groups or unacceptable ad-
verse events.

The NIH guidelines differ from institute to institute although
general recommendations have been issued twice in the last
several years. Briefly, the guidelines across major institu-
tions suggest that a DSMP be developed for all phase 1-
3 clinical trials. With regard to the DSMB, the guidelines
suggest that all phase 3 trials have a DSMB, and that factors
which may influence the decision to form a DSMB include
the presence of multiple sties, blinded trials, high risk proto-
cols and clinical trials in vulnerable subjects. Since children
are considered to be vulnerable subjects, all pediatric clin-
ical trials (phase I, II, III) should have a DSMB. The NIH
guidelines do not stipulate whether an independent DSMB
is required. For NIH sponsored clinical trials the sponsoring
institution may have a DSMB in order to oversee multiple
clinical trials.

1.4 FDA guidelines for DSMBs (FDA guidelines)

The FDA guidelines for a DSMB are presented below. A
DSMB should be constituted if the following considerations
apply.

• The study endpoint is such that a highly favorable or
unfavorable result, or even a finding of futility, at an
interim analysis might ethically require termination of
the study before its planned completion;

• There are a priori reasons for a particular safety con-
cern, as, for example, if the procedure for administer-
ing the treatment is particularly invasive;

• There is prior information suggesting the possibility
of serious toxicity with the study treatment;

• The study is being performed in a potentially fragile
population such as children, pregnant women or the
very elderly, or other vulnerable populations, such as
those who are terminally ill or of diminished mental
capacity;

• The study is being performed in a population at el-
evated risk of death or other serious outcomes, even
when the study objective addresses a lesser endpoint;

• The study is large, of long duration, and multi-center.

The surprising aspect of the FDA guidelines is that while
DSMB formation is recommended, it is not mandated for
all situations. Rather the determination of whether a DSMB
is constituted is left up to the sponsor. Like the NIH guide-
lines, the FDA guidelines (only a portion of which are in-
cluded above) suggest that a DSMB be formed in multi-site,

high risk, blinded trails and are strongly recommended for
Phase 3 trials. Trials of short duration and small numbers of
subjects (which encompass many phase 1 or phase 2 stud-
ies) may not require a DSMB. It is recommended that all
clinical trials, which include children, have a DSMB. Thus
for pediatric clinical trials the recommendation of the NIH
and the FDA overlap.

1.5 Role of the IRB and the IRB/DSMB interface

The role of the IRB in safety assessment and the IRB/DSMB
interface has been analyzed in the literature.[6] The IRB
is required to carry out safety assessment in the form of a
review of serious adverse events, and protocol deviations
(Code of Federal regulation 21 CFR Part 56). The key dif-
ference between the safety review of the IRB and the DSMB
is that the IRB primarily reviews serious adverse events at
the local site. It is not designed to evaluate multi-site safety
events, and does not have the capability to break blinds in
the evaluation of blinded clinical trials. In addition, the com-
position of the IRB differs markedly from that of the DSMB
which is generally comprised of several physicians in the
specialty, and one or more biostatisticians as well as consul-
tants from the sponsor who are experts on the protocol.[7]

The literature has repeatedly emphasized that the IRB is not
a DSMB. This interface should consist of the following:

• The IRB reviews all DSMPs at the time the study ap-
plication is submitted.

• The IRB ensures that DSMB reports are received in a
timely fashion and may delay the approval of the ap-
plication at the annual review of the study if DSMB
reports have not been filed with the IRB.

• If the DSMB recommends a change to the proto-
col then the IRB may suspend a study until a study
amendment has been filed by the PI integrating the
DSMB recommendations into the protocol.

• If the DSMB has suspended a study for safety then
the IRB can immediately suspend a protocol for fur-
ther enrollment and or follow up as suggested by the
DSMB. The suspension may not be lifted until the
DSMB recommendations have been met.

2 Methods
The inclusion and exclusion criteria for studies to be ana-
lyzed are listed below:

Inclusion: Industry sponsored phase 1, phase 2, and phase
3 studies.

Exclusion: All Phase 4 studies; NIH sponsored clinical
trials (with or without an IND); Investigator initiated IND
studies.

The information collected in this manuscript is based on the
following questions:
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(1) At the time of initial submission of the application to
the IRB was there a DSMP from the sponsor or the PI
included in the application?

(2) Was the study industry sponsored under an IND and
was it a Phase I II, or III study?

(3) Was the study a multi-site study?
(4) Was the study blinded?
(5) Did the study have a local DSMB/DSMC, a sponsor

based DSMB or an independent DSMB?
(6) Was the data and safety monitoring delegated to an

individual (PI or sponsor’s medical monitor)?

Data collection methods

The data collected to answer these questions was gathered
from the following sources:

(1) The IRB application submitted for initial approval of
the protocol

(2) The DSMP attached to the application

Additionally, from the IRB application the following items
were noted:

(1) The industry sponsorship of the clinical trial
(2) The phase of the study
(3) Whether the study was multi-site and or blinded
(4) The study review period

The DSMP template located at the end of this article, specif-
ically determines whether the DSMB is involved or not, and
if a DSMB is involved whether it is local, sponsor based or
independent.

3 Results
The data is summarized in Table 1.

Table 1: DSMB patterns analyzed by phase of study
 

 

Multisite Blind DSMP Sponsor DSMP IRB DSMB 

Phase 1 2 (Yes) 0 2 Independent = 1; Sponsor = 1; Local = 0; PI/Medical Monitor = 2 

Phase 1 18 (No) 0 18 Independent = 12; Sponsor = 0; Local = 0; PI/Medical Monitor = 6 

Phase 1 Total 20 0 20 
Independent = 13 (65%); Sponsor = 1 (5%); Local = 0; PI/Medical 
Monitor = 6 (30%) 

Phase 2 7 (Yes) 0 7 Independent = 6; Sponsor = 0; Local = 0; PI/Medical Monitor = 1 

Phase 2 6 (No) 0 6 Independent = 4; Sponsor = 2; Local = 0; PI/Medical Monitor = 0 

Phase 2 Total 13 0 13 
Independent = 10 (76%); Sponsor = 2 (15%); Local = 0; PI/Medical 
Monitor = 0 

Phase 3 16 (Yes) 0 16 Independent = 8; Sponsor = 2; Local = 0; PI/Medical Monitor = 6 

Phase 3 18 (No) 0 18 Independent = 10; Sponsor = 3; Local = 0; PI/Medical Monitor = 5 

Phase 3 Total 34 0 34 
Independent = 18 (53%); Sponsor = 5 (15%); Local = 0; PI/Medical 
Monitor = 11 (32%) 

Total 67 0 67 
Independent = 41 (61%); Sponsor = 8 (12%); Local = 0; PI/Medical 
Monitor = 18 (27%) 

 

For Phase 1 studies the distribution included the following:
independent DSMB 65%, sponsor based DSMB 5% and no
DSMB (PI and/or medical monitor) 30%.

For Phase 2 studies the distribution included the following:
independent DSMB 76%, sponsor based DSMB 15% and
no DSMB (PI and/or medical monitor) 19%.

For phase 3 studies the distribution included the following:
independent DSMB (53%), sponsor based DSMB (15%)
and no DSMB (PI and/or medical monitor) (32%).

The overall distribution across all studies included the fol-
lowing: independent DSMB 61%, sponsor based DSMB
(12%) and no DSMB (PI and/or medical monitor) (27%).

A comparison of blinded vs. unblinded studies across all
study phases was also examined Table 2.

The results showed no difference between blinded and un-
blinded studies in terms of distribution of DSMB patterns
with about 60% being independent for both, about 10% be-
ing sponsor based and about 27% being PI/medical monitor
safety assessments.

Table 2: DSMB pattern analyzed by study blind
 

 

Items DSMB 

Blinded all studies (25) 

Independent = 15 (60%) 
Sponsor = 3 (12%) 
Local = 0 
PI/Medical Monitor = 7 (28%) 

Unblinded all studies (42) 

Independent = 26 (62%) 
Sponsor = 5 (12%) 
Local = 0 
PI/Medical Monitor = 11 (26%) 
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Locally based DSMBs involving PI (other institutional em-
ployees) were not utilized in any of these studies. This is
in sharp contrast to NIH based clinical trials where local
DSMBs play a very prominent role.

4 Discussion
The IRB is the major gatekeeper to ensure DSMPs are
prepared and filed. The CHLA IRB requires that a DSMP
be filed with the initial study application. In the sample set
100% of the applications had the DSMP template required
by the IRB. Furthermore, the information contained in the
DSMP required by the IRB was complete and provided es-
sential details regarding whether there was a DSMB, and
if there was one, how it was constituted, how frequently it
would meet and the decision making criteria for safety as-
sessments. In none of the instances was a sponsor based
DSMP communicated to the PI by the sponsor. Indeed re-
view of the correspondence between the IRB and the PI re-
vealed that in many instances the sponsor did not have a
prepared DSMP and in several instances was reluctant to
provide information about the DSMB except after a formal
request to do so by the IRB. The conclusion here is that
without IRB intervention there would be no DSMP filed
with the study application and data and safety assessment
infrastructures would remain obscure.

PI/Medical monitor based safety assessment occurs in a
significant portion of pediatric clinical trials. Both NIH
and FDA guidelines suggest that when children are included
as subjects a DSMB is recommend for phase I, phase II, and
Phase III clinical trials. Despite the congruence of NIH and
FDA guidelines, the studies presented here suggest that a
significant number (30%) of the clinical trials rely on the PI
and the medical director to make safety assessments. It was
found during this study, that the main mechanism utilized
here was the case report form for SAEs which is completed
by the PI and mailed to the sponsors’ medical safety officer.
Whether a collective safety review occurs at the sponsor’s
end is unclear and data on this was not available. What was
somewhat surprising was the large number, (about a third of
the clinical trials), that used this mechanism.

Sponsors using DSMBs predominantly use independent
DSMBs. Where sponsors use a DSMB, the choice is to use
the independent DSMB rather than sponsor based DSMB.
This is in agreement with the spirit of the NIH and FDA
guidelines. A shortcoming of our study, however is that ab-
solute independence of the DSMB could not be verified. For
example, voting and non voting membership, and potential
financial conflict of interest with respect to the sponsor on
the part of committee members could not be verified. Rather
we had to rely on the “global” assertions of independence
provided by the sponsor.

The pattern of DSMB usage is similar across study
phases and study blinding. A surprising finding was that
the relative distribution of DSMB usage remained essen-
tially the same across phase I, II and III clinical trials. Also
very little variation was noted in blinded vs. non-blinded tri-
als. It was anticipated that in accordance with FDA and NIH
recommendations the pattern would heavily favor the use of
DSMBs in phase III trials over phase I and II trials and that
independent DSMBs use would predominate in blinded over
unblinded trials. Such a difference in DSMB pattern usage
was not observed in our study.

Local DSMCs are not used by sponsors in clinical tri-
als. The local DSMCs are comprised of the PI and fellow
staff members generally derived from the same department
with an institutional biostatistician involved in carrying out
the quantitative analysis. Such an arrangement was not ob-
served in any of the studies reviewed. This is in sharp con-
trast to NIH based clinical trials with NIH institute sponsor-
ship where such a mechanism is frequently utilized.

5 Conclusion
Our results indicate that despite the mandate by both the
NIH and the FDA that pediatric clinical trials should have a
DSMB, several sponsored clinical trials seem not to com-
ply with this guidance. Instead a medial monitor and in
some instances the principal investigator is used instead of
the DSMB. This has several limitations:

(1) In a multi site trial assessment of adverse events at
a single site cannot provide meaningful insights into
the overall safety profile of the trial. Statistical anal-
ysis of multi–site data is essential and cannot be ac-
complished by a single site reporting of the medical
monitor or the principal investigator.

(2) The second limitation concerns the timelines of ap-
plying stopping rules if adverse events of sufficient
seriousness are indeed observed. A biostatistician is
clearly required for such a sophisticated analysis and
indeed some sponsors may opt for an independent
biostatistical analysis from an individual unaffiliated
with the sponsor.

(3) The fact that DSMPs are not submitted routinely by
sponsors makes the role of IRB all the more impor-
tant in ensuring that a DSMP is submitted in a timely
fashion at the time of the initial IRB review.

(4) Finally the role of quality assurance should be empha-
sized. Where variations are observed in DSMB prac-
tices it is important that the IRB follow a set of con-
servative guidelines in a consistent manner. Review
of the IRB reviewing practices regarding DSMBs can
be useful in ensuring fair and consistent reviews of
sponsored clinical trials.
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