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Progress and Deficiencies in the Registration of Clinical Trials
Alastair J.J. Wood, M.D.

Clinical trials are essential to understanding the
efficacy of medical interventions. The ethical
underpinnings of this type of research involving
human subjects, codified in the Belmont Report?
and the Declaration of Helsinki,?> require that
the results be publicly available to inform medi-
cal practice as well as future research. In addi-
tion, basic principles of evidence-based practice
require the analysis of all data on a given topic;
the practice of publishing only some results, but
not others,>* undermines our collective ability
to make rational decisions about medical care.

In Section 801 of the Food and Drug Admin-
istration (FDA) Amendments Act,’ enacted in Sep-
tember 2007, Congress expanded the requirements
for sponsors and investigators to post informa-
tion about clinical trials, including selected aspects
of trial results, on the U.S. government Web site
ClinicalTrials.gov. These expanded requirements®’
apply to all investigators and sponsors, whatever
their source of funding. Section 801 also includes,
for the first time, considerable penalties for non-
compliance, including possible loss of grant mon-
ies from the National Institutes of Health (NIH)
and civil monetary penalties of up to $10,000 per
day. This mandate for registration and results
reporting (Table 1) has important ethical, prac-
tical, and scientific implications for all who are
involved in clinical research, as well as for all
who rely on research results to guide their deci-
sions on clinical care.

REGISTRATION REQUIREMENTS

Section 801 of the FDA Amendments Act requires
the registration and public posting of all appli-
cable trials of drugs (including biologics) and de-
vices subject to FDA regulation (generally, this
means having at least one trial site in the United
States). Section 801 excludes phase 1 drug trials
and “early feasibility device trials,” but it is im-
portant to note that the International Committee
of Medical Journal Editors (ICMJE) and the World

Health Organization (WHO) require the registra-
tion of all trials regardless of phase. In addition
to broadening the scope of the trials that must
be registered, the Act now mandates the posting
of a number of data elements that had previously
been optional on ClinicalTrials.gov but were re-
quired by the ICMJE” and the WHO (Table 1). The
law handles registration of device trials differently
from drug trials, and device trials will not be dis-
cussed in detail in this article.

The requirements to submit registration
data took effect on December 26, 2007, and
ClinicalTrials.gov has been modified to accom-
modate compliance. However, the precise speci-
fication of mandatory data elements and delin-
eation of compliance and enforcement provisions
remain a work in progress and will be finalized
at a later date by promulgating regulations. Spon-
sors and investigators are responsible for com-
pliance with Section 801 even before the promul-
gation of formal regulations.

RESULTS-REPORTING REQUIREMENTS

A novel aspect of Section 801 is the mandated in-
cremental expansion of ClinicalTrials.gov to in-
clude information about results. This is being
implemented by linking existing databases and
creating a new results database at the National
Library of Medicine (NLM). First, ClinicalTrials.
gov registration records for trials of FDA-regu-
lated drugs and devices will be linked to existing
results information available on the FDA, NLM,
and NIH Web sites. Examples include electronic
drug labels, FDA public health advisories and
drug-approval packages, and peer-reviewed pub-
lications indexed in Medline. Early versions of
these links are now functional on ClinicalTrials.
gov. Second, the NLM has created a “basic results”
database to collect data elements specified by the
law and display them on ClinicalTrials.gov. The
creation of this database was completed on Sep-
tember 24, 2008, and it is now available for inves-
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Table 1. Registration and Reporting Requirements of the FDA Amendments Act, Section 801.%

Type of Requirement Type of Trial

Applicable clinical trials of drugs
or biologics and devices
regulated by the FDAY

Registration

Applicable clinical trials of ap-
proved drugs or biologics
and cleared or approved de-
vices regulated by the FDAT

Basic results
reporting

Adverse-events
reporting

Future expanded re- Examples include applicable
sults reporting to clinical trials of unapproved
be required by the  drugs or biologics regulated
FDA Amendments by the FDAY
Act

No later than 21 days after en-

No later than 1 yr after comple-
tion date; delayed submis-

Examples include extension of

Deadline for Reporting Type of Data

Summary protocol: population,
study design, outcome
measures

Recruitment information

Location and contact informa-
tion

rollment of first participant

acteristics of participant
sample

Participant flow

Primary and secondary out-
comes

Certain agreements regarding
dissemination of results
information

sion is permitted in some
casesi

Serious events
Frequent events

Examples include technical or
submission date, up to 18
mo after completion date,
and reconsideration of tim-
ing and requirements for
submitting updates:

protocol or other informa-
tion necessary to evaluate
results

Demographic and baseline char- Sept. 27, 2008

lay summaries and complete

Effective Date
Dec. 26, 2007

Sept. 27, 2009

Sept. 27, 2010

* Information on trial registration, basic results reporting, and adverse-events reporting is available at http://prsinfo.clinicaltrials.gov/
definitions.html and at http://prsinfo.clinicaltrials.gov/fdaaa.html. The requirements for expanded results have not yet been defined.

7 According to the FDA Amendments Act, an “applicable clinical trial” is generally one that has at least one trial site in the United States.
Section 801 excludes phase 1 drug trials and “early feasibility device trials.” All applicable clinical trials of devices must be submitted, but
only trials of devices previously cleared or approved are posted. Note that the ICMJE and the WHO require registration of all clinical trials

for drugs and devices, regardless of phase.

i According to the FDA Amendments Act, “completion date” refers to “the date that the final subject was examined or received an interven-
tion for the purposes of final collection of data for the primary outcome, whether the clinical trial concluded according to the prespecified

protocol or was terminated.”

tigators to populate with data. Third, summary
information on adverse events must be added by
September 27, 2009, although a version of this
information is now available for use by investi-
gators. Finally, a more comprehensive results da-
tabase — referred to in Section 801 as an “en-
hanced results” database — will be created after
a public meeting is held and a rule-making pro-
cess of up to 3 years has been completed.
Creating a comprehensive clinical trials data-
base is very challenging because of the wide va-
riety of trial designs that must be registered. Be-
cause the submitted data will not be peer-reviewed
and will not be interpreted, qualified, or explained,
the results reported at ClinicalTrials.gov will com-
plement rather than replace the thoughtful pre-
sentation and discussion of results characteristic
of the best peer-reviewed publications; journals
represented on the ICMJE (www.icmje.org) do not
consider the posting of results in this fashion in
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the database where the trial was registered as
prior publication.

The reporting requirements are summarized
in Tables 1 and 2. The results of all drug trials
— other than phase 1 — that were ongoing on
or after September 27, 2007 (the date of enact-
ment), must be reported at ClinicalTrials.gov if
the products under study have already been ap-
proved by the FDA. The results for drugs not yet
approved by the FDA do not have to be posted un-
til the drug receives such approval. In general, trial
results should be reported no later than a year
after the date on which the last measurement
concerning the primary outcome has been com-
pleted. For trials of approved drugs in which a
new, unapproved indication is being studied, re-
porting can be delayed by up to 2 additional years
regardless of the ultimate regulatory decision
made by the FDA on the indication. A deficiency
of the current law is that the results of older tri-

FEBRUARY 19, 2009

825

Downloaded from www.nejm.org on November 14, 2009 . For personal use only. No other uses without permission.
Copyright © 2009 Massachusetts Medical Society. All rights reserved.



826

The NEW ENGLAND JOURNAL of MEDICINE

Table 2. Reporting Requirements for Drug Trial Results under the FDA Amendments Act, Section 801.

Approval Status 1 Yr after Results Reporting

Trial Completion Date  Trial Completion Date* Required Results Submission Date

Before Sept. 27, 2007+ Approved No None — results reporting not required
Unapproved No None — results reporting not required

After Sept. 26, 20071 Approved Yes Within 1 yr of trial completion
Unapproved Yes, when approved Within 30 days of approval for first indication

* “Approval” indicates that the drug has been approved for at least one indication 1 year after the trial completion date.
According to the FDA Amendments Act, and “completion date” refers to “the date that the final subject was exam-
ined or received an intervention for the purposes of final collection of data for the primary outcome, whether the clini-
cal trial concluded according to the prespecified protocol or was terminated.”

T Trials completed before September 27, 2007, are not required to report results.

i Exceptions may apply to some trials with completion dates between September 27, 2007, and December 25, 2007.

als of drugs that were approved before Septem-
ber 27, 2007, and that were no longer the subject
of ongoing trials on or after September 27, 2007,
do not need to be posted — and such drugs con-
stitute the vast majority of the prescription drugs
currently used by patients. Likewise, there is no
requirement for posting the results of trials of
drugs that were never approved.® However, trials
of previously approved drugs that have not been
approved for a new indication will have to be
posted, but not until 2 years after the comple-
tion date.

An earlier law enacted by the State of Maine®
that required reporting of results from trials ini-
tiated after October 15, 2002, for drugs marketed
in that state will be preempted once Section 801
is fully implemented. However, for the time that
the Maine law remains in effect, public dissemi-
nation of results for some of the trials that are not
covered under the FDA Amendments Act will be
required by the State of Maine. The state recently
issued guidelines for drug manufacturers remind-
ing them of the need to comply with state law (the
guidelines are available at www.maine.gov/dhhs/
boh/documents/CT_reportingupdate9-08.pdf).

CLINICAL TRIALS RESULTS DATABASES

ClinicalTrials.gov, the largest single registry of
clinical trials, had more than 67,000 registered
trials as of January 31, 2009. It contains trials rep-
resenting a broad range of intervention types (e.g.,
drug, device, surgical intervention, and procedural
intervention) from 157 countries. Under the terms
of the FDA Amendments Act, ClinicalTrials.gov
will substantially improve access to both registra-
tion and summary results information for new
and ongoing trials of drugs and devices.

True public access to results depends on the
existence of reports that are available to the pub-
lic and on the convenience and accuracy with
which the database can locate those reports. Right
now there are three sources of results that meet
these criteria: PubMed and other bibliographic
databases (e.g., EMBASE) that provide indexes of
publications, FDA analyses and documents that
can be accessed through the FDA Web site (e.g.,
Drugs@FDA) and ClinicalTrials.gov, and existing
industry results databases, which have limited
search capabilities (e.g., GlaxoSmithKline Clinical
Study Register [http://ctr.gsk.co.uk/welcome.asp]
and the site sponsored by the Pharmaceutical Re-
search and Manufacturers of America [PhRMA]
[www.ClinicalStudyResults.org]).

The database of results from trials listed at
ClinicalTrials.gov, searchable with the custom-
ized ClinicalTrials.gov search engine,° will add
another source of information about trial results.
Ultimately, access to trial results is still insuffi-
cient if it is not possible to determine whether
and how many sets of trial results may be miss-
ing. Unfortunately, none of these sources of results
(i.e., publications, FDA reviews, industry-sponsored
databases, or ClinicalTrials.gov entries) will nec-
essarily contain a complete set of all clinical trial
results for a given drug or device, either individu-
ally or among them.

THE NEED FOR ADDITIONAL
LEGISLATION

Although incorporation of the NLM initiatives in
the ClinicalTrials.gov database will be a great
step forward, it is worth noting that the taxpayer
already contributes to the maintenance of a trea-
sure trove of clinical trial data at the FDA to
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which the public has very limited access. The
FDA reviews and analyzes all trial results sub-
mitted in support of an application for approval
to market drugs, biologics, or devices. Accord-
ing to the law, the FDA must treat much of the
data on clinical trials it receives from sponsors,
and its own analyses of these data, as “confiden-
tial commercial information” and is prevented
from publicly disclosing this information. There-
fore, any drug trial information released to the
public by the FDA is often heavily redacted to
prevent illegal disclosures.’* Such redacted dis-
closure often occurs only in response to one or
multiple requests made under the Freedom of
Information Act, and even then the disclosure is
often made only after a prolonged delay. Section
916 of the FDA Amendments Act institutional-
izes this limitation by mandating that the FDA
publish on its Web site key information related
to an approval of an application (the action pack-
age) for a drug that contains a previously ap-
proved active ingredient only after it has received
three requests under the Freedom of Informa-
tion Act.

Although FDA reviews of many approved prod-
ucts are posted online, the FDA Web site does
not contain all data for all trials — or even most
of the data for most of the trials — of approved
products. In addition, because the law places limi-
tations on the data the FDA is allowed to release,
some of the review documents released are so
heavily redacted that their content is largely in-
comprehensible. Even Section 916, which requires
the posting of FDA reviews of trial results for
approved drugs, does “not authorize the disclo-
sure of any trade secret, confidential commer-
cial or financial information.” Thus, mandatory
disclosures under the FDA Amendments Act will
still be heavily redacted because of current legis-
lative restrictions.

The public health would be well served if the
FDA were to post all reviews for all products after
their approval.’>13> The FDA has committed to
posting, in a timely manner, reviews of trials
submitted with new drug applications for drugs
approved since 1998, but it has rejected recom-
mendations from the Institute of Medicine that
it post all reviews for supplemental new drug ap-
plications (e.g., applications for use of approved
products for a new indication), stating that doing
so would be overly burdensome.? Since the re-
quirements under the FDA Amendments Act are

not retroactive, the FDA may continue to refrain
from posting older trials that contain data rele-
vant to drugs on the market before September 27,
2007, which represent the vast majority of drugs
currently used by patients and are therefore of
great interest to patients and their physicians.

As mentioned, the FDA must currently consider
data or analyses for certain trials to be confiden-
tial commercial information, including those con-
cerning products under development, products
that have been abandoned and for which approval
is no longer being pursued, and products already
on the market for which approval for a new in-
dication is being sought. The balance of public
interest in terms of protecting commercial inter-
ests during product development, avoiding un-
necessary human experimentation, and informing
current patients and potential research subjects
about risks and benefits varies among these
three groups. However, it is clear that research
participants and patients have an interest in dis-
semination of these data to facilitate the ethical
development and use of safe and effective drugs.

For example, there were apparently several
suicides among participants who received the
marketed selective serotonin-reuptake inhibitor
duloxetine as part of a study of urinary inconti-
nence.'* Despite the fact that the drug was al-
ready on the market for another indication (and
that concerns had been raised about the risk of
suicidality), the FDA review of these data was
not made publicly available (nor were the data
themselves) because the data were part of an ap-
plication for a new indication that was never ap-
proved. The argument that such data are “confi-
dential commercial information” and must be
withheld so that potential competitors do not
benefit runs counter to the principles of ethical
human research, which require that risks to hu-
man volunteers be minimized and that human
participation in research leads to generalizable
knowledge. Knowledge cannot be generalized if
the FDA is forced by legislation to withhold it
from the public.

Although some protection of commercial in-
terests is undoubtedly necessary to ensure ongo-
ing drug development, the withholding of critical
information about the safety or efficacy of mar-
keted drugs from the public is unacceptable both
ethically and scientifically. I believe that relevant
FDA data on clinical trials and the agency’s analy-
ses of all these data should be made publicly
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available for all approved drugs and for drugs
and indications no longer being actively pursued
(Table 3).

Under the FDA Amendments Act, the secre-
tary of health and human services is specifically
directed to consider, during the 3-year rule-mak-
ing process, whether or not to extend the results-
reporting requirements to unapproved products.
It seems reasonable to propose that reporting
should be extended to include drug trials to which
the following circumstances apply: 2 years have
elapsed since the FDA reached a “negative” deci-
sion on the new drug applications, or 2 years have
elapsed since a company withdrew a new drug
application, or a fixed period of time (e.g., 2 years)
has elapsed after the last data were received by
the FDA, without any additional studies submit-
ted to the FDA, implying that clinical development
has for practical purposes stopped. In addition,
consideration should be given to the posting of
phase 1 results (currently excluded under the
FDA Amendments Act) after 2 years of inactivity
as defined above. Safety data should be posted
without a 2-year delay to rapidly inform institu-
tional review boards and others reviewing simi-
lar drugs or devices.

Two years of inactivity would seem to be an
adequate period for protection of legitimate con-
cerns about maintaining confidentiality during
drug development while also releasing informa-
tion in a reasonably timely fashion to protect the
public. However, safety data concerning patients
should not be subject to such delays to protect
commercial advantage. Posting of trial results
would honor the pact between research partici-
pants and society that expects that data gathered
through their participation in a trial will be made
available in a timely manner to help future pa-
tients. Also relevant is knowledge of adverse out-
comes associated with products similar to those
currently on the market, even if the marketed
product is for a different indication.

Many of the changes proposed to supplement
Section 801 of the FDA Amendments Act (sum-
marized in Table 3) can be accomplished relatively
easily by enacting legislation to open up the FDA’s
database on clinical trials to the public — which
has paid for the FDA’s analysis. However, impos-
ing a requirement on companies to post the re-
sults of clinical trials for drugs approved before
September 2007 — especially results that might
be decades old and not readily available — would

be an unreasonable burden, however desirable the
outcome. In addition, after patent protection ex-
pires and generic drugs enter the market, the
company that developed the original drug may no
longer market the drug. Access to old clinical
trial data may also be problematic if substantial
time has elapsed since completion of the trials
and drug approval. In these and all other cases,
removing the legislative provisions that define
even ancient clinical trial data held by the FDA
as “confidential commercial information” would
allow the agency to post the data in its hands
without imposing unreasonable retrospective de-
mands on the companies concerned. Of course,
to post such data, the FDA and the NLM will re-
quire additional funds from Congress (Table 3).

CONCLUSIONS

Ethical clinical research should contribute to gen-
eralizable knowledge and improve human health.
The dedication of patients who take the risks to
participate in clinical research is dishonored when
their data remain secret. Section 801 of the FDA
Amendments Act will greatly expand the type
and amount of information available on clinical
trials. The use of these data and the enhanced
public access to the FDA’s database on clinical
trials proposed in this article will greatly im-
prove the ability of investigators and others to
assess the full set of results for a given interven-
tion, whether FDA-approved or not, eventually
leading to more accurate systematic reviews, better
clinical decision making, improved patient care,
and improved research efficiency and safety.
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