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Context.— Medical evidence may be biased over time if completion and publi-
cation of randomized efficacy trials are delayed when results are not statistically
significant.

Objective.— To evaluate whether the time to completion and the time to publi-
cation of randomized phase 2 and phase 3 trials are affected by the statistical sig-
nificance of results and to describe the natural history of such trials.

Design.— Prospective cohort of randomized efficacy trials conducted by 2 trial-
ist groups from 1986 to 1996.

Setting.— Multicenter trial groups in human immunodeficiency virus infection
sponsored by the National Institutes of Health.

Patients.— A total of 109 efficacy trials (total enrollment, 43 708 patients).
Main Outcome Measures.— Time from start of enrollment to completion of

follow-up and time from completion of follow-up to peer-reviewed publication
assessed with survival analysis.

Results.— The median time from start of enrollment to publication was 5.5 years
and was substantially longer for negative trials than for results favoring an experi-
mental arm (6.5 vs 4.3 years, respectively; P,.001; hazard ratio for time to pub-
lication for positive vs negative trials, 3.7; 95% confidence interval [CI], 1.8-7.7). This
difference was mostly attributable to differences in the time from completion to
publication (median, 3.0 vs 1.7 years for negative vs positive trials; P,.001). On
average, trials with significant results favoring any arm completed follow-up slightly
earlier than trials with nonsignificant results (median, 2.3 vs 2.5 years; P=.045), but
long-protracted trials often had low event rates and failed to reach statistical signifi-
cance, while trials that were terminated early had significant results. Positive trials
were submitted for publication significantly more rapidly after completion than were
negative trials (median, 1.0 vs 1.6 years; P=.001) and were published more rapidly
after submission (median, 0.8 vs 1.1 years; P=.04).

Conclusion.— Among randomized efficacy trials, there is a time lag in the pub-
lication of negative findings that occurs mostly after the completion of the trial
follow-up.
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SEVERAL INVESTIGATORS have
raised concerns that clinical studies with
negative results may never be pub-
lished and their failure to appear in the

literature may distort the picture we ob-
tain from clinical experiments about the
optimal practice of medicine.1-5 How-
ever, ascertaining the extent of this bias
is difficult. Retrieving information about
lost studies is a challenge.3-6 Prior re-
search has been based on retrospective
interviews about the fate of research pro-
tocols located through questionnaires,6
meeting abstracts,7 or archives of insti-
tutional boards or funding organiza-
tions.1,2,5 Prospective evaluation of the
phenomenon with detailed trial regis-

tries8 gathering information on all the
implementation milestones of random-
ized trials (onset, completion of enroll-
ment, completion of follow-up, submis-
sion, and publication) has not been
accomplished. Also most prior investi-
gations have applied the term publica-
tion bias indistinguishably to phase 1, 2,
and 3 trials and to both randomized and
nonrandomized studies. However, the
loss of information from a small, unre-
vealing pilot or observational study is not
comparable to the disappearance of the
results of randomized efficacy trials,
which form the mainstream of evidence
for medical practice. Such loss of infor-
mation could affect systematic reviews,
the decisions of funding agencies, and the
outcomes of patients.

For editorial comment see p 319.

From retrospective investigations, it
remainsunclearwhetherpublicationbias
affects specifically phase 2 and 3 trials to
a substantial extent.1,4 Moreover, since
many efficacy trials perform interim
analysesduringtheirconductandmaybe
prematurelyinterruptedifsignificantre-
sults are seen, it is unknown whether the
results of a study would affect not only
the time to publication after completion,
but also the time a trial takes to be com-
pleted. Until now it has not been possible
to address this last question with retro-
spectivelyconstructeddatabases.Know-
ledge of the exact natural history of effi-
cacy trials is needed to provide an accu-
rateperspectiveonhowmedicalevidence
is obtained and whether there is a time
lag between studies with “positive” and
“negative” results.

The best insight into the fate of clinical
trials can be gained from trial databases
that collect prospectively information
about the conduct of all studies in a given
domain. Such an approach can offer a
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perspective on the natural history of
clinical trials from inception through
completion to publication. In this article
detailed information from a large data-
base of clinical trial protocols was used
with data on the implementation mile-
stones and publication dates of regis-
tered trials. This allowed assessment of
the natural history of randomized effi-
cacy trials in the domain of human im-
munodeficiency virus (HIV) infection
and its complications, a discipline of rap-
idly expanding therapeutics with in-
tense clinical research activity.

METHODS
All efficacy clinical trials conducted

from 1986 until 1996 by the AIDS [ac-
quired immunodeficiency syndrome]
Clinical Trials Group (ACTG) and by the
Terry Beirn Community Programs for
Clinical Research on AIDS (CPCRA)
were considered in the analysis. These
trial groups sponsored by the Division of
AIDS of the National Institute of Al-
lergy and Infectious Diseases (NIAID)
represent globally the largest networks
for the conduct of clinical trials on HIV
infection and its complications. ACTG
uses the resources of 30 university sites
across the United States as well as other
collaborative clinical units. The CPCRA
is a community-based program encom-
passing more than 160 clinical practices
across the United States. All protocols
and detailed dated information on their
implementationandpresentationarear-
chived by the Division of AIDS. Supple-
mental information about recently ana-
lyzed trials and clarifications on unclear
or missing data were obtained from in-
vestigatorsandmedicalofficersandstaff
responsible for the protocols.

The analysis was limited to random-
ized trials addressing the efficacy of the
compared interventions (phase 2 and
phase 3 trials). Observational, nonran-
domized, pharmacokinetic, and safety
phase 1 and phase 1/2 studies were ex-
cluded as well as substudies of the main
protocols. Qualification for inclusion and
recording of study design factors (in-
cluding target sample size, end points,
designation of phase, blinding, and data
management)wasbasedonexamination
of the complete protocols archived in the
Division of AIDS, which offered a dis-
tinct advantage to avoid bias in record-
ing as compared with interviews, ques-
tionnaires, and data extraction from ab-
stracts that have been used in previous
investigations of publication bias.1-7 Tri-
als were selected regardless of whether
they compared a regimen with placebo,
different regimens, or different doses of
the same medication. All protocols that
enrolled any patients have been regis-
tered. The considered implementation

milestones included the dates of starting
enrollment,completionof follow-up,sub-
mission for peer-reviewed publication,
and publication. For studies that contin-
ued follow-up beyond their primary
analysis and publication, follow-up was
censored at the time of the primary
analysis. For 9 early studies, exact dates
for completion of follow-up were not
available but could be approximated
with high accuracy from data on closure
to enrollment and trial follow-up. All
data were censored for analysis on Oc-
tober 10, 1996.

In this article, a trial is called “posi-
tive” if a statistically significant finding
(denoted by P,.05) had been found in
the analysis of the data for a main effi-
cacy end point defined in the protocol in
favor of an experimental therapy arm.
Trials with nonstatistically significant
findings or favoring the control arm are
called “negative.” Whenever there was
no distinct control (traditional therapy)
arm, a study was called positive if it
showed a statistically significant finding
in favor of any arm. When multiple ma-
jor efficacy end points were available,
the trial was considered positive if any
major efficacy end point reached statis-
tical significance. In 2 trials, significance
favored different arms for survival and
another end point; these trials were clas-
sified according to the direction of the
survival results. The availability of the
complete archived protocols and trial re-
ports minimized the chances for subjec-
tive interpretationofendpointsandtrial
results. For further quality assurance, a
randomselectionof12protocolsandtrial
reports was evaluated by another col-
league who was blinded to the study
milestones. There was agreement in de-
termination of pertinent end points and
classificationofsignificancebetweenthe
author and the second independent ob-
server in all cases.

Time-to-event analyses were per-
formed with the Kaplan-Meier method,
and comparisons used the log-rank test.
The significance levels of the findings and
other trial characteristics were used as
covariates for the risk of publication in
Cox proportional hazards regressions.
Trial characteristics included the actual
sample size, the ratio of accrual compared
withoriginallyanticipated(target)enroll-
ment (typically based on power calcula-
tions), the trialist group, the age of the
population (adult or pediatric), the trial
domain(antiretroviral therapyvscompli-
cations of HIV), the presence or not of
double blinding, and the place where data
were managed (pharmaceutical industry
or other). Both univariate and multivari-
atemodelsandinteractionsbetweenvari-
ables were assessed, but only univariate
regressions are reported since the results

ofthemultivariateregressionsweresimi-
lar and no significant interactions were
identified. Statistical analyses were run
on SPSS software, version 6.0 (SPSS, Inc,
Chicago, Ill). All reported P values are
2 tailed.

RESULTS
Characteristics of Registered Trials

A total of 109 randomized efficacy tri-
als with total enrollment of 43 708 pa-
tientsqualified fortheanalysis.Of these,
8 were closed, having failed to accrue
more than 20 patients, and are excluded
from all subsequent analyses. Typically
the conduct of these 8 trials became un-
feasible or futile, and no publishable evi-
dencematerialized.Oftheremaining101
trials, 25 were still open to accrual, 10
wereclosedtoaccrualandcontinuingfol-
low-up, and 66 trials with 30 715 patients
had been completed; 36 of the 66 com-
pleted trials had been published (18 at
the New England Journal of Medicine,
6 in the Annals of Internal Medicine,
5 in the Journal of Infectious Diseases,
and 1 each in 7 other journals) at the time
data were censored for analysis. Of the
30 completed but unpublished trials,
9 had been submitted at least once for
publication, and 8 more had been com-
pleted less than 1 year ago. Character-
istics of the trials are shown in Table 1.

Survival Analysis for Time to
Completion and Time to Publication

In a Kaplan-Meier analysis, the median
time to publication among the 101 ana-
lyzed trials was estimated to be 5.5 years
from the time a trial started enrollment
(interquartilerange,3.9-7.0years).Onav-
erage, the time it took to conduct a study
was of similar magnitude as the time it
took to publish the results after its
completion. The median time from start-
ing until completing follow-up was 2.6
years (interquartile range, 2.0-3.8 years).
Among the 66 completed trials, the me-
dian time from completion of follow-up to
publication was 2.4 years (interquartile
range, 1.6-3.8 years).

Overall,positivetrialswerepublished
significantly earlier than trials with
negative findings (Figure 1, A; log-rank
P,.001). The median time from starting
enrollment to publication was 4.3 years
for positive trials vs 6.5 years for nega-
tive trials (mean, 4.2 vs 6.4 years). As
shown in Figure 1, B, this time lag was
largely attributable to differences be-
tween positive and negative trials in the
time from completion of follow-up to
publication (median, 1.7 vs 3.0 years;
mean, 1.8 vs 3.6 years; log-rank P,.001).

Conversely, as shown in Figure 1, C,
positiveandnegativetrialsdifferedlittle
in the time they took to complete their
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follow-up (log-rank P=.17). However,
when all trials with statistically signifi-
cant results were considered regardless
of whether the experimental or control
arm was favored, these trials completed
follow-up slightly faster than trials with
nonsignificant results (Figure 1, D; log-
rank P=.045). The absolute difference
was not large (median, 2.3 vs 2.5 years;
mean, 2.3 vs 2.8 years). To avoid the pos-
sible bias that trials still continuing fol-
low-up at the censoring date may be
more likely to be negative, a separate
analysis included only the 50 trials that
hadstartedbeforeJune30,1992,andhad
all been completed by the time of analy-
sis. Trials with significant results were
completed slightly earlier (median, 2.3
vs 2.7 years; mean, 2.4 vs 3.0 years; log-
rank P=.02).

The time-to-completion difference
was probably important mostly for some
early interrupted trials and some trials
that had protracted enrollment and fol-
low-up. Ten trials completed follow-up
within less than 18 months from start-
ing: 4 ran their prespecified course
within this period of time; 1 was inter-
rupted prematurely because of the sur-
facing of the significant results of a simi-
lar trial; and 5 trials were stopped early
because of significant differences in ei-
ther survival or clinical outcomes (n=4)
or both efficacy and toxicity (n=1). On
the other end, 12 trials had taken more
than 4 years to complete follow-up: 2
were still trying to accrue patients, and
another 9 were protracted because of
lower than anticipated event rates in in-
terim analyses despite full accrual; only
1 trial had an anticipated event rate.

Of the 8 trials not published at 6 years
after starting enrollment, 5 had a pro-
longed enrollment and follow-up period
(3.8-6.5 years) because of lower than an-
ticipated event rates. Seven of the 8 tri-
als had negative results. In contrast, the
5trialspublishedwithin lessthan3years
from starting enrollment were all inter-
rupted prematurely on the basis of early
differences in efficacy between the arms
in interim analyses (2 favoring the de-
fined experimental arm, 2 favoring 1 of
the arms, 1 favoring the defined control
arm) and were all subsequently pub-
lished in prestigious journals (New En-
glandJournalofMedicine,n=4;Annals
of Internal Medicine, n=1).

Other Determinants of Time
to Completion and Publication

Table 2 shows that significance of re-
sults was the only major determinant of
the time from starting enrollment to
publication for a clinical trial. The rate of
publication was 3.7 (95% confidence in-
terval [CI],1.8-7.7) timeshigher forposi-
tive trials compared with negative ones,

and the difference was explained again
mostly by differences in the rapidity of
publication after trials had been com-
pleted. The magnitude of the effect was
unchanged in multivariate analyses ad-
justing for other trial characteristics
(odds ratio, 4.9 [95% CI, 2.1-11.0]). In-
terestingly, large trials with more than
1000 patients took the same time to be
published (if not less) than smaller trials.
Large trials took probably a longer time
to complete than smaller trials (P=.12),
but their time to publication after
completion was significantly shorter
(P=.02). Using study accrual as a con-
tinuous variable, the rate at which a trial
was completed decreased 1.8-fold (95%
CI, 1.0-3.3) per 1000 patients, but the
rate at which a trial was subsequently
published after completion increased
2.5-fold (95% CI, 1.3-4.5) per each 1000
patients. Another interesting feature is
that trials with data management per-
formed by the pharmaceutical industry
were of shorter duration (P,.001), but
this did not expedite their overall time to
appearance in the peer-reviewed litera-
ture (P=.33). There was no significant
correlation between the presence of sta-
tistical significance, study accrual, and
whether the data were managed by the
industry or not (all correlation coeffi-
cients ,0.2 in absolute value), but it

should be remembered that trials were
still monitored by NIH.

Underpowered trials that accrued
less than half of their required prespeci-
fied target sample size (which was typi-
cally based on a priori power calcula-
tions) were published as fast as trials
that had reached closer to their target
sample size, although a moderate differ-
ence may have been missed in this analy-
sis (odds ratio, 1.2 [95% CI, 0.4-3.5]).
Among the 43 completed trials that had
enrolled at least 90% of their prespeci-
fied target sample size, positive trials
were still published substantially more
rapidly than negative ones (log-rank
P,.001).

Components of the Time
From Completion to Publication

Among the 66 completed trials, 45 had
been submitted for publication by the
time data were censored. The median
time to first submission was 1.4 years af-
ter completion (interquartile range, 0.7-
2.3 years), and the median time to pub-
lication was 0.8 year after submission
(interquartile range, 0.6-1.4 years). Posi-
tive trials were submitted significantly
more rapidly compared with trials with
negative results (mean, 1.0 vs 2.4 years;
median, 1.0 vs 1.6 years; log-rank P=.001;
Figure 2, A). A similar time lag was ob-

Table 1.—Characteristics of Trials*

Characteristic
All Trials, No.

(n=109)

Excluding Trials
Failing to Accrue, No.

(n=101)

Completed
Trials, No. (%)

(n=66)

Statistically significant findings
In favor of an experimental arm 27 27 27

In favor of the control arm 4 4 4

In favor of neither arm 43 35 35

Results pending 35 35 0

Sample size, No. of patients
.1000 15 15 10 (67)

200-1000 43 43 34 (79)

,200 51 43 22 (51)

Accrual-to-target ratio
,0.5 28 20 8 (40)

$0.5 81 81 58 (72)

Trialist group†
CPCRA 14 14 9 (64)

ACTG 95 87 57 (66)

Population
Pediatric 18 15 8 (53)

Adult 91 86 58 (67)

Domain
Antiretroviral treatment 47 43 29 (67)

Complications of HIV‡ 62 58 37 (64)

Double-blind design
Yes 61 58 40 (69)

No 48 43 26 (60)

Data management
Pharmaceutical industry 11 11 11 (100)

Other federally sponsored 98 90 55 (61)

*CPCRA indicates Community Programs for Clinical Research on AIDS [acquired immunodeficiency syndrome];
ACTG, AIDS Clinical Trials Group; and HIV, human immunodeficiency virus.

†When both trial groups collaborated in a trial, the study was assigned to the group that enrolled more patients.
‡Including trials on opportunistic infections and neoplasms, as well as neurologic and wasting complications of

HIV.
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served when trials with significant re-
sults favoring any arm were compared
with trials with nonsignificant results
(mean, 1.3 vs 2.4 years; median, 1.0 vs 1.6
years; log-rank P=.008). Data were man-
aged by the industry in 2 of the 3 nega-

tive studies that had not yet been sub-
mitted despite a lapse of more than 3.5
years after their completion. After sub-
mission, positive trials were also pub-
lished more rapidly than negative trials,
but the time lag was relatively smaller

(for both mean and median, 0.8 vs 1.1
years; log-rank P=.04; Figure 2, B).

Of the 45 submitted trials, 17 were re-
jected by at least 1 journal. At least 4
negative trials with over 300 patients
each were rejected 2 or 3 times, while no
positive trial was rejected multiple
times. There was a trend that positive
results might increase the odds of accep-
tance on the first submission (odds ratio,
1.6 [95% CI, 0.5-5.6]), but this was far
from being formally significant (P=.54
by the Fisher exact test).

Among the 36 published trials, there
was a moderately strong correlation be-
tween the time from completion to sub-
mission and the time from submission to
publication (r=0.50; P=.002). These 2
time intervals were not significantly dif-
ferent across the published trials (mean
difference, 0.2 year; P=.09 by t test).

COMMENT
This analysis shows that, even within

multicenter trial groups of high effi-
ciency, randomized efficacy trials are
published more rapidly when results
reach traditional levels of statistical sig-
nificance. Negative studies suffer a sub-
stantial time lag. With some exceptions,
most of this lag is generated after a trial
has been completed. On the average, the
time it takes to publish the results of ef-
ficacy trials, positive or negative, is of
the same magnitude as the time it takes
to actually conduct them.

This analysis extends the observa-
tions of earlier retrospective investiga-
tionsofpublicationbiasthatclaimedthat
investigators were not interested in the
publication of small, negative trials.1,3,4,6

Earlier investigations have not agreed
on the extent of publication bias for ran-
domized trials,1,2 and the distinction be-
tween efficacy trials and early phase

Table 2.—Predictors of Time to Study Completion and Publication*

Predictor

From Start to Publication From Start to Completion
From Completion

to Publication

HR (95% CI) P HR (95% CI) P HR (95% CI) P
Statistically significant findings

In favor of an experimental arm 3.7 (1.8-7.7) ,.001 1.4 (0.9-2.4) .18 3.2 (1.6-6.2) ,.001

In favor of the control arm 0.9 (0.2-4.0) .93 2.7 (1.0-7.8) .06 0.7 (0.2-3.1) .68

In favor of any arm 3.3 (1.6-6.7) ,.001 1.7 (1.0-2.8) .05 2.8 (1.4-5.7) .003

Sample size, No. of patients
.1000 1.2 (0.5-2.8) .66 0.6 (0.3-1.2) .12 2.8 (1.2-6.6) .02

,200 0.8 (0.4-1.8) .60 1.2 (0.7-2.1) .43 0.5 (0.2-1.0) .06

Accrual less than half of the target 1.2 (0.4-3.5) .73 1.3 (0.6-2.7) .52 0.9 (0.3-2.6) .86

CPCRA (vs ACTG) trial 0.8 (0.2-2.8) .76 0.6 (0.3-1.3) .20 1.7 (0.5-5.6) .41

Pediatric (vs adult) trial 0.5 (0.2-1.7) .27 0.7 (0.4-1.6) .44 0.8 (0.2-2.7) .74

Complications of HIV trial† 1.1 (0.5-2.2) .78 0.9 (0.6-1.5) .81 0.8 (0.4-1.6) .56

Double-blind design 0.8 (0.4-1.6) .54 1.2 (0.8-2.4) .38 0.7 (0.4-1.4) .34

Data management by the industry 1.5 (0.7-3.3) .33 3.6 (1.8-7.2) ,.001 0.8 (0.4-1.8) .60

*Start refers to start of enrollment and completion refers to completion of follow-up. Only the 66 completed trials are considered in the analyses of the effect of statistically
significant findings and in all the analyses for time from completion to publication. For all other predictors’ analyses for time from start to publication and from start to completion,
all 101 trials are included. HR indicates hazard ratio from Cox proportional hazards model for the rate of publication in the presence of a predictor vs in its absence; CI, confidence
interval; CPCRA, Community Programs for Clinical Research on AIDS [acquired immunodeficiency syndrome]; ACTG, AIDS Clinical Trials Group; and HIV, human immuno-
deficiency virus.

†Including trials on opportunistic infections and neoplasms, as well as neurologic and wasting complications of HIV in contrast to antiretroviral trials.
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Positive Trials
Negative Trials

Positive Trials
Negative Trials

Positive Trials
Negative Trials

Trials With Significant 
Results for Either
 the Control or the 
Experimental Arm

Trials Without 
Statistically 
Significant Results

A B

C D

Figure 1.—Time to publication from start of enrollment (A), time to publication from completion of follow-up
(B), and time to completion of follow-up from start of enrollment (C) for studies with positive and negative
results. Panel D shows the time to completion of follow-up from start of enrollment for trials with significant
results for either an experimental or a control arm and for trials with nonsignificant results. Only the 66 com-
pleted studies are considered.
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1 and 1/2 trials could not be made clearly
with retrospective approaches. For ef-
ficacy trials, publication lag may be a
more exact term than publication bias,
and this is most accurately described with
a survival analysis approach. The effect
of this publication lag can still be impor-
tant, however. Trial results may be out-
dated when published belatedly. Rapid
advances intechnologyandchanges inthe
patient populations9 and clinical prac-
tice decrease the importance of the con-
veyed information. This is particularly
true inrapidlyevolvingfieldssuchasHIV
therapeutics, where even significant find-
ings become rapidly outdated. Publica-
tion lag drastically reduces the value of
theprovidedevidenceand introducesbias
over time since the publication of posi-
tive results tends to antedate the sur-
facing of negative findings.

Besides proper peer-reviewed publi-
cation, information is disseminated by
meetings, preliminary non–peer-re-
viewed presentations, and pharmaceu-
tical advertisement. The extent of bias
in non–peer-reviewed mechanisms of
disseminating information is unknown,
but unavoidably advertisement is fed

preferentially by positive results,10 and
prior investigators have suggested that
meetings favor positive results.11 Be-
yond doubt, medical advances should
draw prompt, strong attention. How-
ever, there is a concern that, in the rap-
idly changing face of medicine, positive
trials may one-sidedly dominate our in-
formation system, as their negative
counterpartstake longertoappear, typi-
cally with less or no advertising glare
around them. There are several ex-
amples where, on the same topic, posi-
tive trials caused early excitement, fol-
lowed later by disappointing or less
promising counterparts. Typical ex-
amples in HIV disease (Table 3) include
theuseofearlyzidovudinemonotherapy
in asymptomatic patients,12-14 acyclo-
vir,15 ditiocarb (Imuthiol),16,17 and oral
ganciclovir prophylaxis,18 where posi-
tive and negative trials started at about
the same time, but negative studies ap-
peared later14,17 or are still unpublished.
Thus,awaveofenthusiasmissometimes
followed by a wave of disappointment or
skepticism. Early systematic reviews of
the accumulating evidence may give
misleading results. An investigation in

HIV-related trials, in particular, has
shownthatmeta-analyses includingonly
the published evidence would have
found sizable treatment benefits for sev-
eral controversial or even abandoned
treatments,19 while in the case of zido-
vudine, a meta-analysis of the early pub-
lished, short-term trials would suggest
markedly more favorable results com-
pared with the pooled treatment effect
of the trials with longer follow-up that
appeared later.20

Many phase 3 trials use sequential pre-
planned interim analyses to ensure that
early differences between arms are not
missed,21,22 and thus, positive trials may
be interrupted prematurely while nega-
tivetrialsmaybefurtherprotracted.This
analysis shows that, with some excep-
tions, this approach does not have a major
direct impact on the timing of most clini-
cal trials. Exceptions do exist, mostly for
trials at the 2 extremes: all the efficacy
trials published within less than 3 years
from opening to enrollment had been pre-
maturely interrupted on the basis of in-
terim analyses, while prolonged enroll-
ment and follow-up, often because of
slowlyaccruedevents,wascommonintri-
als languishing for more than 6 years.

Publication delays for negative trials
occur largely after the trial completion.
Delays can be substantial even in multi-
center trial groups with strict publica-
tion policies and high efficiency. As part
of the ACTG and CPCRA standards of
practice, strong incentives to publica-
tion are offered, including credit in the
competitive renewal of funding for the
site of the principal investigator. Simi-
larly, disincentives to negligent investi-
gators include potential dismissal from
authorship and exclusion from chair-
manship of future protocols. It is pos-
sible that publication lag may be more
pronounced for trials conducted by
groups not dependent on federal fund-
ing and for trials where the sponsor has
a financial interest in the outcome.23,24

Future analyses should try to address
prospectively whether the natural his-
tory of efficacy trials is different under
these less ideal circumstances.

Table 3.—Examples of Positive and Negative Trials on the Same Regimen Starting at Approximately the Same Time, but Published With a Time Lag*

Regimen

Positive Trial Negative Trial

No. of
Patients Open Years to Publication

No. of
Patients Open Years to Publication†

Early zidovudine12-14 1338 7/87 2.8 (N Engl J Med ) 1789 10/88 5.5 (Lancet)

984 12/88 4.6 (N Engl J Med )

Acyclovir15‡ 302 11/87 4.5 (AIDS) 334 2/89 8.6 (Unpublished)

Imuthiol16,17 389 1/87 4.1 (JAMA) 1650 7/87 5.5 (AIDS Res Hum Retroviruses)

Oral ganciclovir18§ 725 11/92 3.5 (N Engl J Med ) 995 4/93 4.4 (Unpublished)

*These representative examples include both National Institute of Allergy and Infectious Diseases–sponsored and other (international or industry-sponsored) trials.
†As of September 1, 1997.
‡The negative trial is ACTG (AIDS [acquired immunodeficiency syndrome] Clinical Trials Group) protocol 063.
§The negative trial is CPCRA (Community Programs for Clinical Research on AIDS) protocol 023.
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Figure 2.—Time from completion of follow-up to first submission among 66 completed studies (A) and time
from first submission to publication among 45 submitted studies (B) for studies with positive and negative
results.
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The observed average delay for nega-
tive findings after submission to peer re-
view seemed small in this analysis, but it
should be acknowledged that it could be
an underestimate. Among published tri-
als, the time to submit correlated fairly
strongly with the time to be published.
It is unknown whether negative trials
whose submission had been deferred by
the censoring date in this analysis might
havesimilarlybeendeferredpublication
after an eventual submission. Also, mul-
tiple rejections seemed to cluster among
negative trials.

Three more points warrant discus-
sion. First, this analysis shows that, un-
der the current circumstances, evidence
fromlargetrialsbecomesavailable inthe
peer-reviewed literature as fast as evi-
dence from smaller trials. Large trials
take longer to complete, but then they
surface much more rapidly. The relative
merits of small vs large trials have often
been debated.25 With limited resources
and rapid changes in medicine, large tri-
als with prolonged follow-up are a chal-
lenge to design and conduct in many
medical disciplines, including HIV dis-
ease. However, if small trials are to offer
an advantage over larger trials, their re-
sults should be submitted to peer review
and published promptly. Otherwise, a
few large trials may be preferable to
small trials presented in non–peer-re-
viewed sources and potentially affected
by publication lag and bias.

Second, publication lag and bias may
increaseundercircumstanceswhereposi-
tive results accumulate rapidly, leaving
even less interest for studies with incon-
clusive or less spectacular findings. Cur-
rently, with a geometric increase in the
available therapeutic options in many
medical disciplines, including HIV infec-
tion, it ispossiblethatthelightofpublicity
may fall even earlier and more heavily on
the most positive results, probably even
for trials considering the same or compa-
rable regimens. The extent of publication
lag should be addressed with similar
methods in other domains besides HIV
infection to examine its extent in less rap-
idly evolving specialties.

Third, publication lag may affect evi-
dence-based medicine and systematic
reviews and may lead to spuriously
larger treatment effects in early meta-
analysesof theavailableevidence.Meta-
analyses should be aware of ongoing
studies that may influence their conclu-
sions. Late-appearing trials are more
likely to show nonsignificant results.
Lack of significance could be attribut-

able either to smaller treatment effect
estimates or to lower event rates result-
ing in wider CIs. In this registry, delay
in completion and publication because
of low event rates and slow accrual of
events was a common occurrence. Dif-
ferences between early- and late-ap-
pearing trials could reflect heterogene-
ity in the trial protocols and the disease
risk of the studied patient populations.26

Cumulative meta-analysis may be used
to evaluate systematically the extent of
the impact of late negative trials,27 and
reasons for discrepancies between early
meta-analyses and late-appearing trials
should be studied systematically.28

Enthusiasm about the results of clini-
cal research should not be based on its P
value.29 Clinical trials and meta-analy-
ses provide a continuum of evidence and
nondefinitive trials may provide as im-
portant information as trials with high
levels of statistical significance when
seen in the context of other pieces of evi-
dence. It is still very questionable what
really optimizes clinical care, but the re-
sults of properly conducted trials are
definitely a cornerstone in the process.
Equipoise in the presentation of all re-
sults is important for an objective evalu-
ation of the accumulated evidence.

Despina G. Contopoulos, MD, performed the in-
dependent data extraction from trial protocols and
reports. I am also grateful to colleagues at the Divi-
sion of AIDS and to several CPCRA and ACTG tri-
alists for helpful discussions and to the staff of Social
and Scientific Systems, Inc, for offering access to
some information used in this work.
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