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The Pediatric Research Equity Act
Moves Into Adolescence

Children continue to be underrepresented as partici-
pants in clinical trials, limiting the evidence available to
guide treatment decisions. Among new interventional
trials registered on ClinicalTrials.gov in 2015, only 6% of
19 239 trials focused on children from birth to 17 years of
age, even though this age group comprises about a quar-
ter of the US population. As a result, clinicians frequently
use medications tested in adults for the treatment of chil-
dren and adolescents. In one study, rates of off-label pre-
scribing were estimated to involve 85% of 57 000 hospi-
talized children nationally.1 Without adequate evidence to
support these interventions, children may be exposed to
serious unintended harms. Notable examples include the
off-label use of verapamil to treat children with supraven-
tricular tachycardia (associated with hypotension and
death) and the antimicrobial chloramphenicol adminis-
tered to infants (leading to fatal circulatory collapse).

To improve the clinical study of medications in chil-
dren, Congress passed in 2002 the Best Pharmaceuticals
for Children Act, which grants sponsors an additional 6
months of market exclusivity in return for voluntarily per-
forming US Food and Drug Administration (FDA)–
requested studies in children. The Pediatric Research
Equity Act (PREA), passed in 2003, is a complementary,
mandatoryprogramthatauthorizestheFDAtorequirethe
studyofanewdrugorbiologic inpediatricpopulations(de-
fined as <17 years of age). Under PREA, sponsors must sub-
mit data that assess the safety and effectiveness of a prod-
uct in children or that justify the extrapolation of adult data
to relevant pediatric subpopulations for the indications un-
der review in adults. The act’s requirements apply to new
drug applications and biologics license applications, as well
assupplementstothese, includingnewindicationsandfor-
mulations. Although these studies are ordinarily required
before approval, sponsors can request that the FDA de-
ferorwaivetheirPREArequirementsincertaincases(Box).

The Pediatric Research Equity Act has the potential to
provide pediatric labeling data at the time of entry of a new
product to the market, thereby helping to prevent non–
evidence-based use of new therapeutics in children. How-
ever, several reports, including from the Institute of Medi-
cine (now the National Academy of Medicine),2 have
suggested that the goals of the program have been di-
luted by exemptions, frequent study delays, and inad-
equate results reporting. Since its last reauthorization in
2012 through the end of 2015, 53 of the 137 novel drugs
approved by the FDA required pediatric studies under the
act.3 Only 7 of these 53 products had completed pediat-
ric studies at the time of approval and entered the mar-
ket with pediatric-specific labeling information.3

Policy makers are currently negotiating the reautho-
rization of the Prescription Drug User Fee Act, due to ex-
pire in September 2017, which governs the FDA’s drug ap-

proval process as well as the PREA program. As the
program marks its 13th anniversary and with as many as
half of drug labels still lacking any pediatric information,
the PREA program should be updated to better gener-
ate and communicate evidence used in clinical practice.

Promoting Research on Rare Diseases
Policy makers should assess whether the exemptions
granted by the FDA under PREA are adequately serving
the needs of patients and physicians. Overall, approxi-
mately half of all drug and biologic approvals are exempted
from pediatric study requirements.4 The FDA may waive
pediatric studies if, for example, they would be impossible
or highly impractical, such as for diseases exclusively af-
fecting adults. Another notable exemption is for orphan
therapies, defined as drugs intended to treat diseases that
affect 200 000 or fewer people in the United States.
However, orphan drugs accounted for nearly half (21 of 45)
of all drugs approved in 2015 and 129 of 375 new drug ap-
provals between 2003 and 2015.5 The majority of rare dis-
eases have their onset in childhood, and more than 55%
of orphan drug approvals involve conditions that affect
both children and adults, with nearly 20% of orphan drug
approvals involving conditions that are exclusively pedi-
atric. Because orphan drugs are exempted from PREA re-
quirements, few of these drugs are subsequently studied
in all relevant age subgroups. For example, tadalafil was
approved in 2009 as an orphan drug to treat pulmonary
arterial hypertension in adults and was exempted from
PREA requirements. Tadalafil is now used to treat pedi-
atric patients with this disease but continues to lack FDA
prescribing guidelines for children.

Expanding PREA to include orphan drugs, which
would require a statutory amendment through legisla-
tion, could help increase the evidence base for pediatric
populations with rare diseases and would harmonize the
FDA’s requirements with those of other regulators. In
2007, when the European Medicines Agency adopted its
own version of PREA, orphan drugs were not exempted
from pediatric study requirements.

Incentivizing Timely Completion of Pediatric Studies
Sponsors may request deferrals of their PREA require-
ments. For example, between 2004 and 2007, deferrals
were granted in 55% (338 of 605) of new and supplemen-
tal applications.4 Additionally, these studies can be de-
ferred repeatedly. According to the FDA, as of December
2015, 186 of 332 (56%) deferred studies were granted fur-
ther extensions.6 One example is methoxy polyethylene
glycol-epoetin beta, an erythropoiesis-stimulating agent
approved in 2007 for the treatment of anemia associ-
ated with chronic renal failure in adults. The FDA re-
quired that the sponsor conduct a dose-finding study to
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identify the optimum starting dose in pediatric patients. After an ini-
tial deferral, the study, due to be completed within 2 years, is still pend-
ing, and the deadline for the pediatric report has been extended to
2017—nearly 10 years after initial drug approval.

In 2012, Congress passed the fifth reauthorization of the Pre-
scription Drug User Fee Act, which included several provisions aim-
ing to increase the timely completion of pediatric studies. Specifi-
cally, sponsors must submit pediatric study plans with any deferral
requests. These study plans, which detail the planned pediatric stud-
ies, are subject to review by an FDA pediatric committee. The FDA
was also granted the authority to publicly post noncompliance let-
ters if a sponsor fails to meet certain deadlines for the completion

of pediatric studies. The influence of these changes on study comple-
tion rates should be closely monitored. Legislators could further
strengthen the incentive for timely completion of pediatric studies
by amending PREA to direct serially noncompliant sponsors to pro-
vide funds for a third party, such as the National Institutes of Health
(NIH), to complete the required study. The NIH is already autho-
rized to conduct voluntary pediatric studies under the Best Phar-
maceuticals for Children Act if the manufacturer declines to do so.

Improving Transparency and Communication
Once pediatric studies are completed, the results should be made avail-
able, ideally through timely publication in peer-reviewed literature,
where they are most accessible. However, publication rates for pedi-
atric trials are poor. One analysis of 33 drugs with safety concerns iden-
tified in FDA-requested pediatric studies found that only 16 (48%) of
these trials were reported in peer-reviewed publications, and many re-
ports did not accurately reflect the findings presented in the FDA
reviews.7 Consequently,thesevaluablepediatricdatamayfail toinform
treatment decisions at the point of care and may not be reflected in
guidelines, meta-analyses, or other clinical reviews. Policy makers
should consider modifying the statute to define full compliance with
PREA requirements as public dissemination of study results, ideally not
only on ClinicalTrials.gov but also through a peer-reviewed publication.

In addition to trial results, making study plans publicly accessible
could accelerate pediatric research and inform patients and clinicians
about the translation of medical research. Before approval, sponsors
must submit detailed pediatric study plans to the FDA that include
clinically valuable information, such as justification for extrapolation
of adult data for pediatric labeling, or supporting data for exemption
or deferral requests (eg, evidence indicating that a drug would be in-
effective or unsafe in certain pediatric age groups). Despite the pub-
lic health interest in disclosure of such information, it is unclear if the
FDA has the statutory authority to disclose these data. Because it is
unlikely to be included in a standard trial protocol, this information
may therefore never be publicly available, even if the protocol is even-
tually posted on ClinicalTrials.gov or as part of a peer-reviewed pub-
lication. PREA should be amended to authorize the FDA to provide
more detailed information on these pediatric study plans.

From thalidomide to improperly formulated sulfanilamide,
the history of drug regulation has been shaped immeasurably by the
serious harms to children caused by inadequately tested therapies.
The passage of PREA marked an important chapter in efforts to im-
prove clinical study of novel therapeutics in this vulnerable popula-
tion. Modernizing the PREA program would help ensure continued
progress toward equity for children in drug development.
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Box. Overview of the Pediatric Research Equity Act

Scope
New drug applications, biologics licensing, and supplements to
applications must contain data that

Enable assessment of the safety and effectiveness of the drug
or biologic for the claimed indication in all relevant pediatric
subpopulations; and

Support appropriate dosing and administration of the drug
or biologic in each relevant pediatric subpopulation; or

Justify the extrapolation of pediatric effectiveness from studies
involving adults, if the disease course or drug action is
sufficiently similar between adults and pediatric patients.

Waivers
The act does not apply to products for an indication for which
orphan designation has been granted. In addition, the FDA can
waive requirements for some or all pediatric age groups if

Necessary studies would be impossible or highly impracticable
because,forexample,thediseaseoccursprimarilyinadultpopulations;

Evidence strongly suggests the drug ineffective or unsafe;

The drug or biologic does not represent meaningful therapeutic
benefit over existing therapies for pediatric patients and is not
likely to be used in a substantial number of pediatric patients; or

Reasonable attempts to produce a pediatric formulation have failed.

Deferrals
The FDA can grant deferral of submission of required pediatric data if

The drug or biologic is ready for approval for use in adults before
pediatric studies are complete;

There is evidence to support the delay of pediatric studies until
additional safety or effectiveness data have been collected; or

There is another appropriate reason for deferral.

In addition, sponsors may request an extension of deferrals.
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