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Clinical Trials 2008; 5: 157–167PERSPECTIVE

Maintaining confidentiality of interim data to
enhance trial integrity and credibility

Thomas R Fleming a, Katrina Sharples b, John McCall c, Andrew Moore d, Anthony Rodgers e and
Ralph Stewart f

Background For clinical trials of interventions that could affect mortality or major
morbidity, Data Monitoring Committees have an important role in safeguarding
patient interests and enhancing trial integrity and credibility. In trials overseen by an
independent DMC it is widely recognized that interim data should remain
confidential to the DMC and to the statistical group preparing reports. However,
we have found that the principle of confidentiality is not always followed in practice,
particularly where the interim data include complete results on a short-term
outcome measure.
Purpose To discuss the reasoning and evidence supporting the principle of
confidentiality of interim data with emphasis on the setting where the interim data
include complete results on a short-term outcome.
Methods We review the reasons why wider access to interim data can increase the
risk of false positive or false negative conclusions and discuss the types of harm
which can occur. We provide illustrations and insights from recent experiences and
discuss the level of consensus in the research community.
Results The arguments in favor of early release of interim data include the need to
provide reliable data in a timely manner to patients and physicians, the potential to
increase the enthusiasm of trial investigators, and to restore equipoise. However
interim data, even where these include complete results on a short-term outcome
measure, provide an unreliable and biased assessment of the overall benefit-to-risk
profile of the trial treatments. Pre-judgment based on over-interpretation of such
interim data can affect recruitment, treatment delivery, and follow-up, risking the
ability of the trial to achieve its goals.
Conclusions In order to preserve the integrity of a trial and safeguard the interests
of patients, interim data, including complete data on short-term outcomes, should
remain confidential to the DMC and the statistical group responsible for preparing
interim reports until the trial has achieved its primary objectives. Clinical Trials
2008; 5: 157–167. http://ctj.sagepub.com

Introduction

Independent Data Monitoring Committees (DMCs)
play an important role in safeguarding the interests
of study participants and in enhancing the integrity

and credibility of clinical trials. This is especially
important for Phase 2b or Phase 3 trials conducted
in settings where study interventions could readily
affect mortality or serious morbidity, or where the
trial is studying vulnerable populations, such as
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children or patients with impaired cognitive
function.

It is widely recognized in the literature [1,2] and
in guidelines [3–6] that unblinded access to interim
efficacy and safety data should only be available to
the DMC and the statistical group responsible for
providing the reports to the DMC. However, we
have found that this practice is not consistently
followed, particularly in settings where the interim
data include complete results on a short-term
outcome measure.

Example 1: Comparison of laparoscopic and open
colectomy for cancer.

In the 1990s, four multicenter trials comparing
laparoscopic colectomy to open colectomy in
patients with colon cancer were initiated [7–10].
Laparoscopic surgery was believed likely to provide
short-term benefits in terms of quicker recovery
and improved quality of life, but there were
concerns about a longer term increased risk of
cancer-related death relative to open colectomy.
All four trials included cancer-free survival as a
primary endpoint (three-year for the first three
trials and five-year for ALCCaS). The COST, COLOR
and CLASICC trials all published short-term out-
come results before data on the influential mea-
sures of long-term disease recurrence or long-term
mortality were available. The COST study group
was the first to publish, and commented:

‘To meet the ethical obligations to fully
inform patients considering enrollment in
this and similar ongoing studies, the North
Central Cancer Treatment Group External
Data Monitoring Committee and the investi-
gators chose to release the short-term QOL
results while the trial was ongoing.’

Example 2: Clinical endpoint ‘validation trials’ that
also provide biomarker data for earlier regulatory review
under the FDA Accelerated Approval (AA) process.

In 1992, the US Congress created a regulatory
process, often referred to as ‘accelerated approval.’
Under this process, a sponsor could receive tem-
porary marketing approval from the FDA for a new
treatment regimen that appears to address unmet
needs for patients having a life threatening disease,
if clinical trials establish the regimen has compel-
ling effects on a biomarker and if such effects are
‘reasonably likely to predict clinical benefit.’ Once
AA is achieved, a ‘validation trial’ must be com-
pleted in a timely manner to determine whether
this new regimen truly provides meaningful benefit
on clinical endpoints, i.e., on tangible measures of
clinical benefit [11]. To ensure the validation trial
will be completed in a timely manner after AA has
been granted, a recent practice in the oncology

setting has been to design trials with the dual
objective of (i) providing interim data on biomarker
effects that, if compelling, would be released to
sponsors and FDA for consideration of AA; and
(ii) serving as the ‘validation trial’ through con-
tinued enrollment and follow-up to provide a defi-
nite evaluation of effects on tangible measure(s) of
clinical benefit. Recognizing that the principal
evidence regarding the benefit to risk profile of
the experimental regimen is obtained from the
longer term second objective, early release of the
biomarker data is a breach of the confidentiality
principle concerning interim data that can com-
promise the integrity of the validation trial.

In this study we consider the issues regarding the
practice of maintaining confidentiality of interim
data. We review the reasons why wider access to
interim data can lead to increased risks of false
positive or false negative conclusions and the types
of risks to trial integrity resulting from failure to
maintain confidentiality of interim results. We pro-
vide insights from recent experiences, and discuss
the level of consensus in the research community
regarding the need to maintain confidentiality of
interim data.

Interpreting interim results: why the
need for such caution?

Much of the literature discussing the need for
confidentiality of interim results focuses on esti-
mates of treatment effect based on interim data on
a long-term primary endpoint, such as survival.
Many authors have documented the substantial
fluctuations that arise over time in such interim
trial results. If one reviews outcome data repeatedly
during the conduct of the trial, these repeated
analyses of treatment effect would lead to sub-
stantial increases in the rate of false positive or
false negative conclusions unless proper moni-
toring guidelines are used that take into account
the need for caution in interpreting interim data
[1,12–17].

Furthermore, conducting repeated analyses over
the course of the trial and focusing on interim data
that provide the most favorable impression of the
benefit-to-risk profile can also lead to obtaining
misleading estimates of treatment effect. This bias
(a form of ‘regression to the mean’) occurs because
there is true signal and random noise in every
estimate of treatment effect and, when many
analyses are conducted, there is a tendency for
those results that appear to be most favorable to be
due, at least in part, to random overestimates of
true effect.
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Where the interim data take the form of
complete results on a short-term outcome measure,
there are still substantial risks to trial integrity.
If the primary objective of a trial is to evaluate
disease outcome over several years, it is implicitly
recognized that treatment decisions should not be
based upon short-term outcomes unless the short-
term data provide a convincing answer to the
research question and the trial is terminated early.
Interim data on the short-term outcome measure,
even if complete, can provide a very biased view of
the longer term benefit-to-risk profile, and release
of such data runs a serious risk of engendering
pre-judgment of trial results. This can lead to
particular problems where the long-term endpoint
is the primary outcome and the short-term out-
comes are expected to favor the experimental
treatment.

In the setting of the Phase 2b or Phase 3 trials
that are described in the Introduction, in order to
reduce the risk of misleading conclusions, access
to interim results on efficacy and safety of study
interventions should be limited to the statistical
group preparing the interim reports and to mem-
bers of an independent DMC who are guided in
data interpretation by proper group sequential
monitoring guidelines. As asserted by Ellenberg
et al. [1],

‘This principle is justified by the need to minimize
the risk of widespread prejudgment of unreliable
results based on limited data . . . this prejudgment
could adversely impact rates of patient accrual,
continued adherence to trial regimens, and ability
to obtain unbiased and complete assessment of
trial outcome measures. This prejudgment could
also result in publications of early results that
might be very inconsistent with final study data
on the benefit-to-risk profile of the study
interventions.’

Illustrations and insights from recent
experiences

The main arguments that have been made in favor
of early release of interim results relate to the need
to provide reliable data in a timely manner to
inform the decision making of patients and physi-
cians. Secondary arguments include the need to
restore equipoise after results of similar trials have
been released, the potential to increase enthusiasm
for the trial among investigators, and the lack of
relevance and influence of trial results if release is
delayed. We address these arguments below.

Will early release of interim data increase
enthusiasm of participating investigators?

The United Kingdom NHS Health Technology
Assessment Program commissioned the ‘Data
Monitoring Committees: Lessons, Ethics, Statistics
Study Group’ (DAMOCLES) to investigate existing
processes of monitoring accumulating data and
to identify ways of improving the DMC process.
Following extensive research, the DAMOCLES
group provided an overview document [18]. With
respect to this question, the report concluded,

‘The current prevailing view is that the trial
investigators should not see the unblinded interim
results, and that the argument that releasing
interim results would aid enthusiasm and accrual
is false.’

Green et al. [19] provides documentation of
these important risks to trial integrity and cred-
ibility when interim data are known to the sponsor,
the investigators, the investment and scientific
communities, or the general public. In their over-
view, these authors documented that early access to
interim data provided substantial risk for prejudg-
ment of unreliable early results, resulting in greatly
diminished enthusiasm in enrolling patients into
ongoing trials. This led not only to increases in
duration of enrollment but also, in some instances,
to termination of trials that were no longer able to
reach accrual targets. Early access also led to some
publications of premature positive results that were
inconsistent with final results from those trials or
other major trials.

The Prince Margaret Hospital trial [20] evaluat-
ing efficacy of pre-operative radiation therapy in
the setting of rectal cancer provides a specific
illustration of such prejudgment. In that trial,
interim data were routinely provided to participat-
ing investigators, and these early results suggested
lack of benefit. In the publication of study results,
the authors reported that the trial was terminated
after enrolment of only 125 patients because ‘the
absence of any trend in survival during the early
years caused the study to die a natural death.’
A further trial was then required which provided
much more reliable evidence for lack of benefit of
pre-operative radiation therapy, both in the overall
rectal cancer setting as well as in a subgroup of
Duke’s C patients where Princess Margaret investi-
gators had claimed benefit following a post-hoc
analysis of data from their trial [21].

In addition to affecting accrual, access to interim
data can lead to reduced adherence to trial regi-
mens. In a trial conducted in the FDA accelerated
approval setting discussed in Example 2 in the
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Introduction, sorafenib was evaluated in patients
with renal cell carcinoma [22]. Interim data
revealed a strong biomarker effect, with sorafenib
delaying the increase of disease burden. Following
release of this interim data control patients were
allowed to cross into the sorafenib arm in spite of
the recognition that the interim data did not
provide a definitive assessment of the effect on
the primary clinical endpoint, overall survival. The
final results from the trial failed to provide inter-
pretable information about the effects of sorafenib
on overall survival, demonstrating the harm to
scientific integrity resulting from the breach of
confidentiality, (sorafenib/placebo survival relative
risk¼0.88, p¼0.146; American Society of Clinical
Oncology Abstract #5023, May 2007).

Once recruitment and protocol-prescribed treat-
ment are complete, these obviously cannot be
adversely impacted by release of interim results.
However the same prejudgments, caused by over-
interpretation of unreliable interim results can
affect delivery of secondary treatments. It may
also lead to biased assessment of outcome mea-
sures, and could adversely affect the effort to ensure
accuracy and completeness of follow-up.

Release of interim data may provide positive
feedback to trial investigators and a return for their
investment in the trial; however in order to protect
the scientific integrity of the trial, interim publica-
tions should be restricted to data which do not

provide clues to the benefit-to-risk profiles of the
trial treatments.

Will early release of data provide more timely
access to reliable insights?

While early release of interim data certainly
provides timely access, such insights usually are
not reliable. Those experienced in serving on DMCs
can provide numerous examples where final trial
results were inconsistent with interim data.
Ellenberg et al. [1] use the Community Programs
for Clinical Research on AIDS (CPCRA) #002 trial
[23] (see Figure 1) to illustrate the striking changes
that can occur in estimates of treatment effect
during the course of the study. In this non-
inferiority trial, the first two interim analyses
would lead to a false claim that zalcitabine(ddC)
is inferior (if the standard 95% confidence interval
is used), and even the third interim analysis would
yield a misleadingly unfavorable impression about
the relative efficacy of the two regimens. Only at
the final analysis do data reflect the non-inferiority
of zalcitabine(ddC). The CPCRA #002 trial does not
support the claim by Korn [24] that ‘Early release of
data from non-inferiority trials will effectively
guide clinical practice.’

The 15,290-patient VALUE trial [25], comparing
an angiotensin receptor blocker, Valsartan, with

The ddI/ddC relative risk for HIV progression/death 

8/29/91
(19/39)

11/7/91
(50/66)

2/13/92
(77/91)

8/21/92
(130/130)

0.48              0.80           1.13
* ] )

0.41 0.49        0.71  1.00    1.21
* ] )( [
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Figure 1 Estimating the relative efficacy of didanosine (ddI) and zalcitabine (ddC) in patients with HIV. Estimates (*) and confidence

intervals (CIs) for the relative risks for progression-free survival, by the date of interim analysis. Appearing on the left is the date of the
interim analysis and the number of events on ddI and ddC arms at that time. Square brackets are 95% CIs; curly brackets are proper

group sequential repeated CIs
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a calcium channel blocker, Amlodipine, was con-
ducted in hypertensive patients at high cardiovas-
cular risk. Interim data indicated Amlodipine was
preferable due to considerably lower rates of stroke,
myocardial infarction (MI), and overall risk of
death (see Table 1). However, final trial results
available several years later indicated that these
short-term relative risks were not consistent with
longer term relative risks, and that Valsartan also
led to a substantially lower rate of diabetes.

Access to interim results by those outside the
DMC would likely have done irreparable harm to
these two studies, and would have resulted in
temporary if not long-term unfavorable impres-
sions about effects of important interventions
(i.e., ddC and Valsartan) relative to the much
more reliable insights that successfully completed
trials were able to provide.

The recent experience in the NIH sponsored
ADAPT trial [26] illustrates the risks to trial integrity
even when the trial’s steering committee is the only
body beyond the DMC to receive access to interim
data. The ADAPT trial provided a placebo con-
trolled evaluation of naproxen and a cox-2 inhi-
bitor, celecoxib. While the trial was targeting
prevention of Alzheimer’s disease, concerns were
raised about excess cardiovascular risks of celecoxib
in December 2004 when the ‘Adenoma Prevention
with Celecoxib’ trial revealed celecoxib, like other
cox-2 inhibitors, increased the rate of cardiovascu-
lar death/MI/stroke events. Even though previous
randomized trials did not implicate naproxen, the
ADAPT steering committee reviewed interim data
and made a unilateral decision, contrary to the
views of the ADAPT DMC (personal communica-
tion), to stop ADAPT and report concerns with
the cardiovascular safety of naproxen as well as of
celecoxib. This was done even though the excess of
cardiovascular death/MI/stroke events on the
naproxen arm was entirely consistent with
random chance. This early release of unreliable
data led to substantial misinterpretation about the
trial’s evidence regarding safety of naproxen, and

in turn led to strong response from the public
against its use that was not justified by those data.

In the laparoscopic colectomy setting
(Example 1 in the Introduction) complete results
on short-term outcome measures were published
without longer term data on cancer risk [7–9].
Published data included short-term quality of life,
morbidity and mortality, resection margins, num-
bers of lymph nodes removed, analgesic use and
length of hospital stay. While evidence of serious
short-term risk with laparoscopic colectomy may
have been sufficient to answer the trial questions,
the very modest gain in short-term benefit demon-
strated in the publications could easily be offset by
a relatively small adverse effect on long-term
survival.

When interim data are published there is
substantial risk that proper cautionary statements
will not be provided and that authors and editors
will overstate the reliability of the available evi-
dence. The COST trial [7] provided cautionary
statements in their initial publication of the
short-term outcome data (‘until ongoing trials
establish that laparoscopic assisted colectomy is as
effective as open colectomy in preventing recur-
rence and death from colon cancer, this procedure
should not be offered to patients with colon
cancer’) but the CLASICC trial [8] claimed
‘Laparoscopic-assisted surgery for cancer of the
colon is as effective as open surgery in the short-
term and is likely to produce similar long-term
outcomes.’ The accompanying Lancet editorial
claimed ‘in appropriately selected patients who
are operated on by experienced surgeons, laparo-
scopic surgery for colorectal cancer may be the new
gold standard.’ Going even a step further the
COLOR trial [9] claimed ‘Laparoscopic surgery can
be used for safe and radical resection of cancer in
the right, left and sigmoid colon.’

Contrary to the above overstatements, longer
follow-up is essential before reliable assessments
can be made about whether the benefit-to-risk
profile of laproscopic colectomy is non-inferior to

Table 1 Interim and final data on key outcome measures from the VALUE Trial evaluating Valsartan and Amlodipine. The

randomization to the two regimens was 1:1

Hypertensive patients at high cardiovascular risk

May’98 to August’00 n¼15,290 May’98 to December’03 n¼15,245
Valsartan/Amlodipine Valsartan/Amlodipine

Outcome measure Events RR Events RR

All deaths 178/141 1.25 841/818 1.02

All myocardial infarctions 102/76 1.33 369/313 1.17

All strokes 124/92 1.34 322/281 1.14
Hospitalization for heart failure 104/112 0.92 354/400 0.88

New onset diabetes No data – 690/845 0.81
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that of open colectomy. Publishing short-term
(secondary endpoint) data alone, without long-
term primary endpoint data, could result in pre-
judgment of the overall benefit-to-risk profile of
laparoscopic colectomy. Since the publication of
the short-term results from the COST, COLOR, and
CLASICC trials, the rates of laparoscopic colectomy
carried out outside a trial setting have increased
substantially, suggesting fairly widespread pre-
judgment did occur.

Will waiting to study completion to release results
render a trial non-influential, especially if data have
been released from related concurrent trials?

Clinical trials can have significant impact on
clinical practice, even when the results of a long-
term study are not released until they are definitive.
The trials evaluating 5-fluorouracil and levamisole
for adjuvant treatment of stage 3 colon cancer
provide an illustration [27,28], see Figure 2. The
first of two pivotal trials was initiated in 1977 but
the benefit of this adjuvant treatment was not
considered to be established until the results of the
long-term confirmatory Cancer Intergroup Trial
were reported for the first time in 1990 after they
were judged to be reliably positive. These trials
resulted in the first FDA regulatory approval of an
agent for adjuvant treatment of colon cancer.
The trials also illustrate that confirmatory trials

can reduce the risk of false positive conclusions.
The earlier North Central Cancer Treatment Group
trial had indicated benefit from use of levamisole
alone. This evidence is inconsistent with the results
from other randomized trials evaluating levamisole
as a single agent in the advanced and adjuvant
colorectal disease settings, including the much
larger confirmatory Cancer Intergroup Trial.

Given the importance of confirmatory trials,
it is difficult to understand how release of data
from one trial would render a second trial non-
influential, if the latter study is designed and
conducted with quality. The Syntex 1654 [29] and
the Community Program for Clinical Research in
AIDS (CPCRA) 023 [30] trials evaluated oral gancy-
clovir in prevention of symptomatic cytomegalo-
virus (CMV) disease in HIV infected patients.
In July 1994, the Syntex trial was published with
claims of highly significant reductions in occur-
rence of CMV disease and borderline significant
effects on mortality. Interim data from CPCRA
#023 were not consistent with the Syntex trial
results, see Table 2. It was also recognized that the
Syntex trial included not only symptomatic but
also non-symptomatic CMV disease events through
regular review of funduscopic exams by ophthal-
mologists. Because of inconsistent results in the
two trials and the importance of having a reliable
understanding of effects on symptomatic events,
the CPCRA trial was continued. Upon its comple-
tion in July 1995, it provided evidence against
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Figure 2 Estimating the effect on patient survival of 5-fluorouracil (5FU) and levamisole (LEV) following surgery in patients with
stage 3 colorectal cancer: The smaller North Central Cancer Treatment Group (NCCTG) Trial suggested a similar benefit from

5FUþ LEV, and LEV alone. However the subsequent and larger NCI Cancer Intergroup Trial indicated benefit from combination

treatment only
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clinically meaningful benefit from oral gancyclovir
in prevention of CMV symptomatic disease.

Berlex conducted European (EU) [31] and North
American (NA) [32] clinical trials evaluating effects
of betaseron on progression of disease, using the
Expanded Disability Status Scale (EDSS) in patients
with secondary-progressive multiple sclerosis. Both
trials were of four year duration, with the EU trial
initiated two years before the NA trial. The NA trial
was initiated in February 1996 and at its midpoint
in 1998, the EU data were released reflecting a
significant 1/3 reduction in the rate of progression
of disease, see Table 3. The NA trial, as seen in the
table, suggested lack of benefit at that time. The NA
trial was completed in 2000 and continued to
reveal no benefit of betaseron (see Figure 2 in [32]).

Clinical trials, if designed to address important
clinical questions and if conducted with high
quality, provide important insights whether or
not results have been released earlier from related
clinical studies. The CPCRA #023 and NA clinical
trials provided influential information to the

clinical and regulatory communities. FDA awaited
the data from these two studies before making
regulatory decisions. The Agency did not license
either gancyclovir or betaseron in these clinical
settings, even though earlier trials had provided
considerable evidence for benefit of these therapies.

Should interim data be released to restore equi-
poise when equipoise has been disturbed by
release of data from other related trials?

When data are released from similar trials beliefs
regarding equipoise may be disturbed. Where
accruing data in an ongoing trial show a contra-
dictory picture, DMCs and investigators may be
tempted to believe that the trial will have the best
chance of achieving its objectives if interim data are
released with the aim of restoring equipoise. The
COST investigators were fairly circumspect about
the short-term outcome data they provided in their
initial publication – they published quality of life

Table 2 Final data from the Syntex #1654 trial, and interim and final data from the Community Program for Clinical Research in AIDS

(CPCRA) #023 trial evaluating effects of oral gancyclovir versus placebo on prevention of symptomatic cytomegalovirus disease (CMV)
in HIV-infected patients. RR denotes relative risk

Release of data from a concurrent companion trial

CPCRA 023 Trial: April 1993–July 1995
Oral Gancyclovir in the prevention of CMV symptoms

July 1994 Syntex #1654 July 1994 CPCRA #023 July 1995 CPCRA #023
Oral gancyclovir Placebo Oral gancyclovir Placebo Oral gancyclovir Placebo

No. of patients 486 239 646 327 662 332

CMV events 76 72 40 23 101 55

RR¼0.45, p¼0.0001 RR¼0.87, p¼0.60 RR¼0.92, p¼0.60

Deaths 109 68 58 23 222 132
RR¼0.71, p¼0.052 RR¼1.27, p¼0.34 RR¼0.83, p¼0.09

Table 3 Final data from the European (EU) trial, and interim and final data from the North American (NA) trial evaluating the effects of

betaseron versus placebo on Expanded Disability Status Scale (EDSS) progression in patients with secondary-progressive multiple

sclerosis

Betaseron in secondary progressive MS patients

Berlex North America (NA) Trial: February 1996–February 2000

Number and percent with confirmed EDSS progression

October 1998 EU Trial October 1998NA Trial February 2000NA Trial

Bertaseron Placebo Betaseron Placebo Betaseron Placebo

No. of patients 360 358 631 308 631 308

EDSS progression
Number 148 178 119 57 227 106

Percent 38.9 49.7 18.9 18.5 36.0 34.4

OR¼0.64, 2p¼0.005 OR¼1.03, 2p¼0.90 OR¼1.07, 2p¼0.64
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data showing minimal improvement with laparo-
scopic surgery, which, given their cautionary state-
ments may well have been intended to counter
pre-judgment in favor of laparoscopic surgery.
However, rather than restoring equipoise and
successfully encouraging surgeons to wait until
the results on cancer risk were available, it in fact
set a precedent for publishing short-term outcome
data and thus led to increased levels of pre-
judgment.

The clinical trials discussed in an earlier section
provide important insights about this issue of
releasing some interim data to restore equipoise.
Results of the Syntex 1654 trial were published,
claiming to have established benefit of ganciclovir
on the basis of a reduction in CMV disease and
death. As discussed, the early results from the
similarly designed CPCRA 023 trial suggested only
a small effect of oral ganciclovir on prevention of
CMV disease, and the mortality trend was in the
wrong direction. The DMC thought achieving
continued compliance to the control regimen
during the remaining 12 months of the trial may
be difficult. To restore a sense of equipoise the
CPCRA 023 DMC recommended making an
immediate limited disclosure of key current results.
Letters were sent to study patients, their physicians,
and institutional review boards summarizing the
Syntex results and stating that the 023 results
‘did not support the conclusions found in the
Syntex study.’

The experience from the EU and NA trials in
secondary-progressive multiple sclerosis patients
indicated that even such limited release may well
not be necessary. As discussed in an earlier section,
the EU trial was completed two years before the
closely related NA trial and reported that the
experimental regimen provided highly significant
benefits. The DMC for the NA trial recognized that
their trial would provide very significant insights
beyond what had been reported by the authors of
the EU trial, if the NA trial could be successfully
completed in a blinded manner. The DMC for the
NA trial decided that a letter should be sent to
investigators indicating this judgment. The DMC
also decided that it was not appropriate or neces-
sary to release any data at that time to ‘restore
equipoise.’ Subsequent events established their
judgment to be correct. The trial was successfully
completed in a timely manner (contrary to the
claims of some that investigators and patients
would be unwilling to continue their participation
in the NA trial after being informed about the EU
data), and the completed results provided very
substantial insights that meaningfully altered the

clinical community’s earlier views that had been
based on the EU trial alone.

Consensus in the research community
regarding confidentiality of interim data

In a clinical trial sponsored by the Canadian
Institutes of Health Research which evaluated the
efficacy and safety of the addition of warfarin to
aspirin in patients with peripheral arterial disease,
the sponsor requested indirect access to relative
efficacy information during the trial to inform
a decision about whether to continue funding. This
access was to a calculation of ‘conditional power’
which the sponsor specified to be the probability
the trial would be positive conditionally given the
current data, and where the current data also would
be used as the alternative hypothesis under which
the conditional power would be calculated. The
request for indirect access to interim estimates
regarding treatment effect was denied by the
trial’s DMC, and this denial was supported by the
Steering Committee chair and the Principal
Investigator of the study. These latter two indivi-
duals surveyed experienced clinical trialists, asking
them, ‘Do you think that in a large randomized
clinical trial, in which there is an independent
DMC made up of reputable clinical trialists and
biostatisticians who carefully monitor the trial,
interim data such as conditional power should be
given to the sponsor when requested?’ More than
two dozen respondents unanimously replied, ‘No’
(personal communication by Sonia Anand, Janet
Wittes and Salim Yusuf). This collective opinion is
consistent with the DAMOCLES document [33]
which states

‘There is near unanimity that the interim data
and the deliberations of the DMC should be
absolutely confidential . . .At the end of the meet-
ing, the DMC will make a recommendation to the
steering committee, but the DMC will not discuss
the actual data with the steering committee or
anyone else. Breaches of confidence are to be
treated extremely seriously.’

A dissenting opinion is provided by Lilford et al.
[34], stating ‘Why should data arising in a trial be
secret . . . setting up a system that perpetuates ignor-
ance violates Kant’s injunction that people should
not be used as a ‘‘mere’’ means to an end.’ However,
withholding unreliable interim data does not
‘perpetuate ignorance’ and therefore does not
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violate individual ethics. Lilford’s opinion also does
not recognize that clinical trials must be conducted
in a manner to address both collective and indivi-
dual ethics. Addressing collective ethics includes
achieving the goal of a timely and reliable evalua-
tion of the overall benefits and risks of an interven-
tion for the benefit of all patients. Furthermore,
many patients join clinical trials in part due to
altruistic interests in achieving this same goal, so
failure to maintain trial integrity violates individual
as well as collective ethics. A referee observed that in
addition to the widely understood first principle of
clinical equipoise (that there should exist an initial
substantial lack of clinical community consensus
for the trial to be ethical), the second principle is
that anything that jeopardizes the trial’s ability to
perturb the initial state of clinical equipoise is to be
avoided.

What is the consensus within the research
community regarding this confidentiality issue?
In addition to the DAMOCLES document and a
detailed summary of confidentiality issues in
monitoring of clinical trials in Chapter 5 of
Ellenberg et al. [1], several consensus documents
have been developed by scientific and regulatory
bodies regarding the scientific and ethical issues in
monitoring clinical trials, including issues of con-
fidentiality. The following excerpts reflect the
consensus that has emerged. In these excerpts,
note in some instances that Data and Safety
Monitoring Board (DSMB) is used as alternative
terminology to DMC.

The NIH policy for Data and Safety Monitoring
[3] states:

‘Confidentiality must be maintained during all
phases of the trial including monitoring, prepara-
tion of interim results, review, and response to
monitoring recommendations . . . usually only
voting members of the DSMB should see interim
analyses of outcome data. Exceptions may be
made under circumstances where there are serious
adverse events, or whenever the DSMB deems it
appropriate.’

The WHO Operational Guidelines for the
Establishment and Functioning of Data and Safety
Monitoring Boards [4] states:

‘The DSMB should ensure confidentiality and
proper communication to enhance the integrity
and credibility of the study. It is recommended
that each DSMB meeting be divided into two
sessions: an open and a closed session. This will

enable the DSMB to interact with groups and
individuals who assume responsibilities for the
study while ensuring the independence and
integrity of the Board’s recommendations.’

The European Medicines Agency (EMEA) Guide-
line on Data Monitoring Committees [5] states:

‘A critical point in all DMC activities is to ensure
the integrity and credibility of the ongoing trial.
Thus, it is within the responsibilities of the DMC
and the sponsor to have appropriate policies in
place to ensure the integrity of the study. As an
example, policies to avoid the dissemination of
interim study results prior to unblinding have to
be in place.’

The FDA Guidance on the Establishment and
Operation of Clinical Trials DMCs [6] states:

‘Knowledge of unblinded interim comparisons
from a clinical trial is not necessary for those
conducting or those sponsoring the
trial . . .Therefore, the interim data and the results
of interim analyses should generally not be
accessible by anyone other than DMC members.
Sponsors should establish procedures to ensure the
confidentiality of the interim data.’

Conclusions

Unless a DMC has judged that interim data
conclusively answer the principal questions the
trial was designed to address, such data should be
recognized to be unreliable. Release of unreliable
interim data induces a significant risk of inap-
propriate pre-judgment and threatens the ability of
the trial to achieve its goals. These risks also apply
where the interim data provide complete results on
short-term outcome measures where the trial was
designed to evaluate effects of an intervention
on long-term safety and efficacy, especially when
the long-term outcomes are critical to the overall
benefit-to-risk profile of the intervention. Examples
include short-term quality of life outcomes in the
colectomy trials or biomarkers used to determine
whether temporary marketing of regimens should
be granted under the FDA accelerated approval
process.

The consensus documents referenced in the
previous section and numerous articles relating to
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the science of monitoring clinical trials reflect
scientific and public endorsement of the need
for confidentiality of interim data in Phase 2b and
Phase 3 trials, especially for studies that are
evaluating interventions that could impact the
risk of serious morbidity or mortality. Only the
DMC and the reporting statistical group should
have unblinded access to interim efficacy and
safety data. Ensuring this is of critical importance
in enabling the DMC to achieve its role of safe-
guarding patient interests and preserving the
integrity and credibility of clinical trials.
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